
'Almost right' was not Pat's way. That
insistence on perfection was an excellent
method of instilling the importance of
doing whatever it takes to establish
and maintain a strong turf program."

Zwaska is enthusiastic about "The
Brickyard." This new stadium combines
the latest in turf technology with an
"old-time" look so natural, you would
expect Babe Ruth to come out of the
dugout. (Actually, Ruth's father once
owned a bar on a spot near the current
center field.)

"There are advantages in starting
from scratch," Zwaska says. ''We've def-
initely done better than we could have
done before PAT (Prescription Athletic
TurD."

New System Rejuvenates The Old
Field

Laurel Meade or Turfgrass Services
Company, Inc., Pueblo, CO, was issued
the PAT system marketing franchise
right by Purdue University. Only des-
ignated franchises are authorized to
install the system.

Zwaska and his crew worked side by
side with STN Sports, a division of
Southern Turf Nurseries, the franchise
who handled the PAT system installa-
tion.

Danny Woodall, field operations man-
ager for STN Sports says, "Being on-site
on a daily basis is the best way to main-
tain a good working relationship between

the architect and the owner-and to
insure the best possible finished product."

Adds Don Roberts, agronomist for
STN Sports, "We definitely want the
groundskeeper on hand throughout the
process."

It would have been impossible to
keep Zwaska away even ifhe was asked.
He knew every inch of the old field, how
it functioned, and what was needed to
keep it in prime condition. He's committed
to the same in-depth knowledge of the
new field. To miss any part of the instal-
lation process would have been unthink-
able.

All three agree that it's vital to be on-
site to develop a total understanding
of how the system operates. Also, if any-
thing is unclear in theory, the
groundskeeper has discretion to assure
that adjustments deliver what he needs.

Roberts says, "The project took six
months. Paul, his crew, and the whole
Orioles operation were great to work
with."

The 117,000 square feet of natural
bluegrass sod grows on 9,000 tons of
sand above a 2.69-acre, five-millime-
ter-thick, cross-laminated, reinforced
polyethylene liner. A complex, subirri-
gation network-including 10,000 linear
feet of two-inch PAT pipe, 2,000 linear
feet of four-inch drain pipe, and 2,000 lin-
ear feet of six-inch drain pipe-allows
water to be released or absorbed auto-
matically according to sensor readings,

or overridden manually to fill specific
needs. A 78-sprinkler head irrigation
system can supply above-ground water-
ing on demand, either triggered manu-
ally or tied into the automatic system.

Over the last 18 years, the PAT sys-
tem has continually improved along
with state-of-the-art electronics. The
Oriole Park PAT is the latest in design-
a pits and vacuum system, using vacu-
draining to control moisture levels.

Roberts classified the project as "a huge
undertaking." The two bullpens are
raised above field level, giving the fans
a view of the warm-up in process. There
is also a 5,000 square foot elevated nurs-
ery growing the same bluegrass turf
under the same conditions as the field turf,
as a reserve for use in rejuvenation, if nec-
essary.

"In effect, three separate zones for the
bullpens and the nursery, on different ele-
vations than the main field are all con-
nected into the main drainage system,"
Roberts says. "It's the first time this
has been done."

"So far, the system has worked like a
charm," says Zwaska. "We used the
water-absorbing vacuum for the first
time during the early May home stand.
The players marvelled at the field. At our
old facility, the field would have been
mushy all week."

Zwaska continues, "We installed an
artificial warning track in combination
with the natural turffield. This way, we
have no stone to replace. At the old
park, we washed away 100 tons of stone
dust each season. The artificial track is
neater, cleaner, much easier to maintain,
and eliminating the dust-filled runoff is
better environmentally. We are getting
a few extra ground rule doubles because
of the extra bounce, though."

Dedication From The Whole
Team

The Orioles groundskeeping crew
normally works out about eight months
of the year. Unless the Orioles make
the playoffs and World Series, the sea-
son stretches from March 1 to November
1. During those working months, each
crew member puts in from 2,300 to
2,5000 hours-working day and night on
game days. (That's the equivalent of 50
weeks at 46-50 hours per week.)

"If there's any downside to the instal-
lation ofthe PAT system, it's that our crew
lost the winter off," says Zwaska. "But
the opportunity for the groundskeep-

continued on page 12
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Paul Zwaska (in black hard hat) awaits next piece of sod to be
laid on the infield. Photo courtesy Ronnie Potter.

Zwaska Profile
continued from page 11
ing team to be in on the field development
from the ground up more than makes up
for it. They're a first rate crew; eager to
grow with the program."

Sports turf management is always com-
plex, subject to constant change-includ-
ing the whims of nature and the effects
of play. As always, Zwaska is thriving on
the challenge.

"With the PAT system, the sports
turf manager has at his command a
high-tech tool box containing all the
tools," says Roberts. "The end results of
the PAT system are not in the basics of
the design, but in how the turf manag-
er uses the tools. Paul is really on top of
it all."

Zwaska adds, 'This profession intrigues
and excites me as much now as it did
when I was 10. Even though I'm in the
pro area, I'll keep learning until the
day I die."

That desire to keep the knowledge
growing is what lead Zwaska to the
Sports Turf Managers Association
(STMA). "STMA is an excellent organi-
zation in which to share ideas and trade
secrets. There's no better way to get
acquainted with people in the indus-
try," he notes.

Besides the national interaction pro-
vided by STMA, Zwaska promotes the
advantages of getting active at the local
level. He's currently a board member of
the Chesapeake Chapter, and involved
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with designing the yearly awards cere-
mony, working with the quarterly meet-
ings, which bring in high-level speakers,
and the annual field day, which offers
demonstrations and hands-on experi-
ence.

"If it weren't for the groundskeeper,
no matter what the size of the facility,
you wouldn't have a good playing surface,"
says Zwaska. "It's especially important
at the local level to support and encour-
age anyone who does a good job, to get
the word out about those people and
their programs.

"STMA and its members have the
information and 'ammunition' to help at

PAT lines over the polyethylene
liner. Photo courtesy Don Roberts,
STN Sports/Southern Turf Nurseries.

the local level. We can assist in con-
vincing a board or the funding people that
sports turf management is vital and
resources must be allocated to do the job
properly."

The realities of the workplace demand
the best possible combination of know 1-
edge and experience. It takes commitment
and dedication to strive for perfection in
your field. For many people, that constant
expenditure of effort becomes a drain. Paul
Zwaska has managed to capture the
enthusiasm and excitement he had at
age10-and bring it to the job with him
each day. 0

The Orioles' grounds crew standing on the newly completed pitcher's mound.
Photo courtesy Ronnie Potter.



CHEMICAL LOG,.,
ORGANIC WETTING AGENT MAKES A SPLASH

~

one point last spring, we went
40 days without turning on our
irrigation system," states Pete

Hernandez, superintendent of the Las
Posas Country Club in Camarillo, CA.
''You've got to make every drop of water
count and use of wetting agents is a
good way to accomplish that."

Hernandez estimates that he uses
between 300 and 500 gallons of wet-
ting agents annually. "The Las Posas
course is very hilly and our greens are
mostly based on heavy clay soil,"
Hernandez continues, ''These soils are dif-
ficult to penetrate with water, and we con-
stantly have to contend with dry spots
and puddles."

The product Hernandez uses is an
organic wetting agent and soil pene-

~onal TurfEqui menl

RENTA S
TORO • JACOBSEN • RYAN

Turf Renovation EqUipment
Serving So. California
714-694-1444

Your Alternative

trant derived from natural plant extracts
that offers several unique advantages to
golf course managers.

Called NorburN*, the product does not
have to be watered in at application. It
is not phytotoxic to turf, and can be
safely applied with most fertilizer and pes-
ticide formulations, according to the
manufacturer, ROOTSinc., a division
of LISA Products Corporation in New
Haven, CT.

'Tve been very pleased with NorburN,"
says Hernandez, who uses it on most of
his Poa annua and bentgrass greens.
"Since we began using the product, I've
had noticeably fewer dry spots and less
trouble with puddling of water on the
greens."

A natural product extracted from the

desert Yucca plant, NorburN is non-
toxic, biodegradable, and will not con-
taminate ground water, the manufacturer
says.

"Given the tight water restrictions in
effect in California, use of wetting agents
can help golf course managers stretch lim-
ited water supplies and irrigation effi-
ciency," says Wayne Wall, president of
ROOTSinc. ''Unlike chemical, alcohol, or
petroleum-based wetting agents, NorburN
does not have to be watered in at appli-
cation. You can apply the product dur-
ing the day and wait until night when
sprinklers normally run to water the prod-
uct into the soil."

Hernandez concurs, 'Tve used NorburN
even on the hottest summer days and
haven't seen any phytotoxicity. 0

FREE Samples & More Information about
Permalons , Call

1--800-- 23 1--241 7
Call Collect (713) 484,6892 • FAX (713) 947,2053

Permalon» High Strength Specialty
Films are ideally suited for storm

water retention, irrigation reservoirs,
water features and numerous other
lining applications.

Permalons provides the high
strength you need, yet it's
patented, lightweight construc-

tion has been designed to ensure easy,
cost efficient installation.

Reef Industries, Inc. • P.O. Box 750245 • Houston, TX 77275-0245
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The increasing pressure to con-
serve water on irrigated land-
scapes forces sports turf man-

agers to explore methods of getting the
most out of each irrigation. One alter-
native being explored is soil polymers.

Soil polymers have been around for
about 40 years. Recently, they have
undergone some improvements. They are
acknowledged to increase the water
holding capacity of soils and, therefore,
extend irrigation intervals.

There have been sporadic studies
and data collection on the benefits and
disadvantages of using polymers as a soil
amendment. The main focus of this arti-
cle will be to explore the use of polymers
in large turf irrigation management
programs.

There are five main types of soil poly-
mers being commercially produced and
distributed. The most commonly used
polymer is the cross-linked polyacry-
lamide.

*Starch-grafted copolymers,
*Polyacrylates,
*Cross-linked polyacrylamides (gel-

forming),
*Non-cross-linked polyacrylamides

(water soluble), and
*Polyacrylontrile.
Copolymers, or combined polymers,

are also possible and contain mixtures
of different polymer types. Each has a
slightly different mechanism for absorb-
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ing water with the potential for absorp-
tion being based on the types of polymer
used.

Water-Absorbing Ability
The absorbency of polymers depends

on several factors. Under laboratory
conditions, soil polymers can absorb
hundreds of times their weight in water.
However, there are several factors that
influence this absorbency in the real
world.

First, consider the type and quality of
the polymer. A fair amount of varia-
tion can be found between different
brand names and types of polymers.

A second factor is that all polymers
drastically decrease in absorption abil-
ity when the water being absorbed con-
tains salts. (Johnson, 1984). Most poly-
mers absorb water in an attempt to
dissolve. In the case of gel-forming poly-
mers, they are held together by cross-links
or some other form of chemical bonding
between the polymer chains.

Many polymers also contain chemical
groups that make them salt-like, plac-
ing them in a class ofmaterials called poly-
electrolytes. The ionic charges cause
the polymer chains to stretch out in
solution because the charged portions of
the polymer tend to repel each other
(Harwood, 1991). This effect causes
cross-linked polymers that are in the poly-
electrolyte class to swell much more
than uncharged polymers with the same

amount of cross linking. Whenever salts
are present, the reactions between the
charged portions are reduced consider-
ably (Harwood, 1991),

In typical irrigation water, the absorp-
tion of a common cross-linked poly-
acrylamide will be around 80 to 200
times its weight in water. This is com-
pared to laboratory test results showing
an absorption of 600 times its weight of
water when deionized water is used
(Allied Colloids).

Product Lifetime
Another property of soil polymers

that varies by type is life span once the
product is incorporated into the soil.
Starch-grafted copolymers have the
shortest life span, with a typical range
of one month to one year. Their absorp-
tion rate slows down after installation,
but the rate of reduction depends upon
the soil and microbial activity. Such
rapid decay of the starch-grafted copoly-
mers is a result of the starch chains
that make up its structure being easily
digested by soil microbes.

Typical life spans quoted for cross-
linked polyacrylamides are five to 10
years. Polyacrylates and associated
copolymers are thought to last from two
to five years. The life spans mentioned
are approximations and depend on soil
conditions.

Both cross-linked polyacrylamides
and polyacrylate copolymers maintain



most of their water absorption ability until
a period shortly before the end of their
life when they begin to decay rapidly.

Benefits of Polymers
When polymers are incorporated into

a soil, they increase the effective water
holding capacity of the root zone. They
do this by acting like miniature reservoirs
that plants can draw from as they need
water for transpiration.

You can view the addition of polymers
as having the same effect as increasing
a plant's root zone depth. It is this
increase in available water to the plant
that allows you to extend the interval
between irrigations. (Note that the
amount of water the plant uses does
not change.)

Polymers can be helpful when deal-
ing with potted plants (indoors or out-
doors) or when establishing street trees
where the expense of hand watering is
significant. In these installations, there
may be no automatic irrigation system
and labor costs dominate the expense of
keeping the plant watered.

In such cases, being able to irrigate
half as many times per year is a true labor
savings. However, for general landscape
applications, automatic controllers tum
irrigation systems on and off. In such
cases, the water cost itself is the issue.

Polymers only extend the interval
between irrigations and have only a
minor effect on the total quantity of
water required (Nus, 1990), resulting in
negligible change in the annual cost of
irrigation. Therefore, polymers tend to
have fewer cost benefits in general land-
scape use. However, they can provide sev-
eral types of appearance, soil structure
and safety benefits.

One area where the use of polymers
may be beneficial is in the treatment of
dry spots, which are caused by areas
where the soil has extremely low water-
holding capacity. An example would be
a turf site that has mostly a silty or
clay soil with spots of an extremely
sandy soil. In this case, a polymer appli-
cation to the sandy area may bring the
water-holding capacity of the sandy
area up to or close to that of the adjacent
heavy textured area. This would allow
irrigation frequency to be based on the
larger percentage of the turf area and
might improve the appearance of the
sandy area.

You could possibly justify general
application of soil polymers under a set

continued on page 16

Spread The Word.
No other soil wetting agent

manufacturer offers you the
money-back performance
guarantee that's printed on
the front of every bag.

Lower price, guaranteed
performance - that's an
unbeatable value.

S<> when the heat is on, use
AquaGro 20-S; it helps you
make the most of available
water.

ToJind out how the new,
economical AquoGro 20-S
can make you a better
water manager, call us for
a FREE copy oj the User's
Guide.

1-800-257-7797.

Another
Reason To

UseAquaGro.

~lAQUATROLS
The water Management People

5 N. Olney Avenue
Cherry Hill, New Jersey 08003

Turf managers everywhere
are spreading the word that
the number one selling soil
wetting agent costs less than
ever before to apply. All the
more reason to use the new
AquaGro 20-S to solve your
water related problems.

New AquaGro 20-S gives
you the same outstanding
performance as the old for-
mulation, it's just more con-
centrated. And we're passing
the cost savings on to you.
What used to cost about
$4.40 per 1000 sq. ft., now
costs less than $3.75 - that's
a 15%savings.

Just like the other AquaGro
formulations, AquaGro 20-S
speeds the movement of
water into dry spots, com-
pacted soils and slopes, drains
wet areas and moves water
soluble chemicals through
thatch.
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Polym.ers
continued from page 15

of multiple circumstances. If the soil of
the area you are treating is extremely
sandy and the number of days per week
available for irrigation is severely restrict-
ed, then polymers may provide a viable
solution. They will provide a larger gas
tank for storing irrigation water.

However, polymers used for large
areas may be costly (approximately
$2,000 to $5,000 per acre when instal-
lation is included) if you apply them in
sufficient quantity to significantly
increase the water holding capacity
within the turf root zone.

Another possible benefit of soil poly-
mers is the appearance of turf in treat-
ed areas. Ithas been reported that areas
of turf seem to hold a better appear-
ance for a longer period of time and
tend to show fewer signs of stress than
untreated areas (Nus, 1991). This does
not have any relation to the amount of
water plants use.

Polymers and Soil Structure
Another possible benefit is the effect

polymers have on soil structure. The
expansion and contraction of the polymer

Subsurface polymer planter in action. Photo courtesy Ken Harrison, Hydrosource.

while in the soilhas been reported to cause
greater soil fracturing and possible
reduction in compaction (Ellefson, 1990).
A study by Dr. Tony Koski of Colorado
State University indicated that poly-
mers have an effect on the compaction
of the soil. This could possibly increase

root mass and organic material within
the soils (Wofford, 1989).

Polymer Elasticity

In a study at Kansas State University,
Dr. Jeff Nus investigated the effect of poly-
mers in turf as a way of reducing sport

3 PT Low energy aerifier
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injuries. A hydrated soil polymer has a
consistency like a super strong jello. It
will give a lot and does not burst or rip
when pressure is applied. When mixed
into the soil, polymers may add some
shock absorbing ability to the soil. This
extra shock absorption could be easier on
athletes' knees, helping to prevent cer-
tain injuries that occur during turf
sports (Nus, 1990).

Possible Savings With Polymers

In a study to determine the allowable
days between irrigations at different
polymer application rates (Nus, 1990),
it was found that 80 pounds per acre was
required before any increase in water
stored in the soil is noticed. However,
applications this light are not recom-
mended.

A substantial increase in water stored
in the soil was achieved only when the
application rate was raised to 320 pounds
per acre. This amounts to approximately
7.5 pounds per 1,000 square feet. At
this rate, the polymer increased the
soil-water holding capacity by 0.25 inch
of water. During a typical hot day in
Southern California, a turf area could use
0.2 inch of water in one day. Therefore,
a soil polymer applied at 320 pounds per
acre will only extend the time between
irrigations by about one day in the sum-
mer.

In general, there is not sufficient
information to determine optimum poly-
mer application rates based on soil type,
root zone depth or irrigation water qual-
ity. The information provided concern-
ing the amount of possible water absorp-
tion usually ignores the effects of salts
in fertilizers, soils and irrigation water.
Although it is generally recognized that
salts reduce the water absorption of
polymers, the question is how much the
absorption is reduced in actual field
use. This lack of knowledge has hin-
dered the ability oflandscape contractors
to predict the actual economic performance
of a certain polymer application rate at
a specific site with a given water qual-
ity, soil texture and fertilization.

Although soil polymers increase the
water holding capacity of soils and
extend the possible time interval between
irrigations, they do not significantly
change the fundamental variables affect-
ing plants' irrigation water require-
ments. The total water required per
year is about the same. The amount of
water applied can be reduced if there is
overirrigation.

When you consider soil polymers for turf
sites with automatic irrigation systems,
evaluate polymer use on the basis of being
able to reduce compaction, help prevent
sports injuries, improve turf appearance
in specific hot spot areas, and increase
irrigation scheduling flexibility. 0

Darrin Polhemus was a student at the
California Polytechnic University, San
Luis Obispo and a part-time staff mem-
ber at the university's Irrigation Training
and Research Center, Agricultural
Engineering Department when he wrote
this article. Robert Walker and Gary

Kah, both of the ITRC at Cal Poly, edit-
ed the article.
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Why not enter your baseball field in the
Beam Clay®Baseball Diamond of the Year
Awards contest? You need not be a cus-
tomer, member, or subscriber; and there is
no entry fee. You cou Id be featu red in
sportsTURF magazine and receive an
official awards plaque.

The Awards are sponsored by Beam
Clay,® sportsTURF magazine, and
the Sports Turf Managers Assoc.,
in recognition of excellence and
professionalism in maintaining
outstanding, safe, professional
quality baseball diamonds.
Entries will be judged in three
categories: professional diamonds; college
diamonds; and school, municipal or park diamonds.

Send the information below to enter:
1. Age of baseball diamond (year of installation).
2. Geographic location (city and state).
3. Description of maintenance program.
4. Operating budget for baseball diamond.
5. Irrigation: None Manual Automatic _
6. Total number of maintenance staff for field.
7. Does baseball field have lighting for night games?
8. Number of events on baseball diamond per year.
9. Types and number of events on diamond other than baseball?

10. How many months during the year is the field used?
11. Why you think this field is one of the best?
12. IMPORTANT: Send two sets of color slides or prints.

Deadline for entries: Entries must be postmarked no later than
November 30,1992.Selection of winners will be made by the
Awards Committee of Four Major League Head Groundskeepers.

Mail entries to:
Beam Clay Awards
Kelsey Park
Great Meadows, NJ
07838
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YOU COULD BE
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IRRIGATION SHOWCASE

Roller Base

WEATHER-TEe introduces the new ATR-30, all
terrain roller base.
*All metal construction
*Articulates at pivot points
* Conforms to peaks and valleys
*Ends crawling and tipping *l"hose and sprinkler inlets

Call us for more information

*Twoindependent 14" rollers
*Helps level sprinklers

Weather- Tee Corporation
5645 East Clinton Ave., Fresno, CA 93727

(209) 291-5555. FAX (209) 294-8802
Circle 111 onPostage Free Card

Aerator

The RainJet Aquavator" is designed for use on
ponds, lakes, and waterscapes. The floating aerator
conditions water and prevents algae build-up, espe-
cially during hot summer months. Motors are water-
lubricated and environmentally safe. Available with
the aerators are eight choices of nozzle displays.
All units can be fitted with lights that create spec-
tacular evening effects.

RainJet Fountains
1588 N. Marshall, EI Cajon, CA 92020,

(800) 365-3880
Circle 113 on Postage Free Card
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Irrigation Fittings

Nipples-PVC and Polyethylene • Street Elbows-
Polyethylene • Coupler Nipples-PVC • Risers/
Extensions-PolyCutoff • Repair Couplings-PVCEZ Span
• Compression Tees-PVC • Compression Couplings-
PVC and CPVC • Compression Male Adapters-PVC

B&K Industries, Inc., P.O. Box 816 Wood
Dale, IL, 60191-0816 (800)-782-2385,

(708) 773-8585
Circle 112 on Postage Free Card

Variable Frequency Drive
A WINNING

COMBINATION!

The ultimate energy and equipment saving com-
ponent provides savings in electrical usage, extends
equipment life, and reduces shock and stress on
entire irrigation system. Now VFD units are avail-
able on all prefab stations and retrofit systems and
are especially effective when used with the Pump
Manager'?".

Commercial Pump Service, Inc.
401 Broadway, Swanton, OH 43558

(419) 825-2353
Circle 114 on Postage Free Card
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Tree AetUlemy
"Hands-on" workshops are being offered on a first come-first served basis. Lunch is included.

ISA reserves the right to cancel any Tree Academy workshop with inadequate registration.
6 ISA Continuing Education Units are earned upon completion of each course.

Course A-Using the New Tree Evaluation Guide
This workshop will focus on the use of the new tree appraisal method
that will be described in the next edition of "Valuation of Landscape
Trees, Shrubs, and Other Plants" scheduled to be released at the ISA
Conference.

Course B-Implementing Tree Management
Systems & Designing Energy Efficient Landscapes
The morning session will focus on "Implementing Tree Management
Systems" and will discuss specific case histories of tree inventories
successfully implemented as tree maintenance programs. The after-
noon session, "Designing Energy Efficient Landscapes" provides
arborists, especially utility and municipal arborists, with information
to become more knowledgeable advocates of urban forestry programs
for energy conservation,

Course C-Assessing Trees for Hazard
This workshop will use ISA'sAPhotographic Guide to the Evaluation
of Hazard Trees in UrbanAreas, as a starting point in assessing
hazard. Field work will analyze specific trees to assess their hazard
potential.

Course D-Rigging, CablingIBracing, Pruning
(Select two of these half day sessions)

D-l-Pruning to Reduce Hazards
Tree hazards can be eliminated or significantly reduced by pruning
when trees are young, or by corrective pruning of older trees.
D-2-Safe Practices in Rigging and Removal
Removing trees or tree limbs in tight places can be particularly
troublesome and hazardous. Proper rigging techniques can save
time and money; and make the removal safer for the tree crew.
D-3--eabling &Bracing
Cabling and bracing are common techniques preserving trees with
structural defects. Proper selection and use of hardware, as well as
cable system design, will be discussed both in the classroom and in
the field.
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''Field DIlY"
The INTERNATIONAL JAMBOREE begins at 9:00 AM in Lakeside Park at beautiful

Lake Merritt. Four exciting events match the skills of the top tree climbers from
the United States, Canada, and Europe in this competitive series.

EQUIPMENT DEMONSTRATIONS begin at 9:30 AM. This is a
unique opportunity to actually operate the equipment of approximately
20 manufacturers. Demonstrations end at 4:00 PM.

EDUCATIONAL SESSIONS at Lakeside Park will be conducted from
9:30 AM to 3:45 PM. Some of the sessions planned for both the
morning and afternoon are:
• Chain Saw Safety Demonstration (will include demonstration of

European safety wear)
• How to Evaluate Root Collar Tissue
• Chipper Safety Demonstration
• How to Evaluate Soils
• Root Collar Investigation Techniques

A PICNIC LUNCH will be served from 11:45 AM to 1:30 PM.




