
Club Gar's Full Une 01 Elecbic
I Gasoline Ualil! Vehicles

Carrlalll@
The Multi-Purpose Vehicle

Carrvallll@
The Heavy DulY Leader

Oul Perlorms - The Carryall I is available in
Gasoline or Electric power - the Gasoline
4 cycle/341cc Engine* is the largest in the
industry. The Electric powered Carryall I
has components especially manufactured
for Club Car, and they provide 25% greater
efficiency than the competitors.

Oul Maneuvers -The Carryall I has the tight-
est clearance circle in the industry -17'6".
The True Rack & Pinion Steering* provides
a "power steering feel".

Oul Toughs - The Carryall I Electric and
Gasoline each have exclusive Rust-Free
Aluminum Pickup Bed & Frame*
making them virtually mainte-
nance free. A heavy duty front
bumper and side rub rails give
added body protection.

ClubCar

Oul Hauls -With the Largest Pickup Bed*
(50"x50"x11 "/16V2 cubic feet) and biggest
gross payload (one-half ton) in the industry,
the Carryall II becomes the most functional,
practical and economical vehicle around.

Oul Pulls - Club Car's 4 Cycle/341 cc
Gasoline Engine*, the largest in the in-
dustry, gives the Carryall II the power to
haul one-half ton loads all day long without
refueling.

Oul LaslS -The Carryall II exclusive Rust-
Free Aluminum Pickup Bed & Frame* are

virtually maintenance free, and
the Double Wall Pickup Bed

~

Construction * of light-weight
aluminum allows for a longer
more productive life span.

® * Club Car Exclusive Features.

Club Car, Inc./P.O. Box 4658
Augusta, Georgia 30907-0658 U.S.A.l404-863-3000
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Determining a turf
area's actual water
requirements had
been a stumbling
block for computer
irrigation control

Regaining Control
continued from page 50

ally at the satellite if desired. Each satel-
lite can operate as many as four stations
on four programs at the same time. Further-
more, each station can have eight start times
and is capable of running three valve-in-head
solenoids. Programs can be repeated three
times.

The whole key to the system is utilizing
increased control to reduce energy and
water consumption. Accurately determin-
ing a turf area's actual water requirements
had been a major stumbling block for com-
puterized irrigation control. Moisture sen-
sors measured small areas. To get accurate
information for an entire course would re-
quire a multitude of sensors. A way to figure

out the amount of water utilized by plants
or lost to the atmosphere under changing
weather conditions was needed.

Toro assigned the task of finding a prac-
tical method of determining ET to Dr. Jim
Watson, its chief agronomist. Watson, as-
sisted by five of his colleagues, Jule Mey-
er, Steve Cockerham and Dr. Vic Gibeault
of the University of California at Riverside,
and Dr. Jim Beard and Dr. Cornelius van
Bavel of Texas A&M University gathered
together to work out a method for determin-
ing ET for large turf areas.

There are about as many opinions about
measuring ET as there are scientists," re-
marks Terry Mylne, designer of the elec-
tronics for the Network 8000. "We took four
of the best and built a system based on
them." The superintendent can choose from
any of the four different ET measurement
methods.

The first is based upon temperature. Each
satellite has a built-in thermometer. Using
this information and an equation based upon
the high and low daily temperatures and
the latitiude and longitude of the site, the
computer calculates the ET. The second
method entails a weather station to keep
track of solar radiation, temperature, wind
speed and humidity. The third utilizes histor-
ical weather data and the fourth relies up-
on agencies that collect and provide ET data
on a daily basis, such as the California Ir-
rigation Management Information System

(CIMIS) headquartered at the University of
California at Davis.

Once ET is determined, the amount of
water to be dispersed by each station is cal-
culated by the computer. This is possible
because the superintendent has entered the
type of nozzle, spacing and other conditions
for each station. Values for soil type, turf-
grass, soil compaction, pH, shade, wind and
sun exposure are assigned to each station.
The computer does the rest, although the
superintendent can make adjustments to
the computer's calculations if he desires.

The feature that may have cinched it for
the Network 8000 was double lightning pro-
tection. Each station is isolated from the
satellite in case of lightning by a surge pro-
tector. In addition, there is a back-up fuse
for every five stations.

Maloney and Henderson presented McAn-
lis's plan to the membership. "Eighty-three
percent of the members voted for the sys-
tem," says Maloney. They shared his be-
lief that there is no reason for "mature"
courses to take a back seat to new ones.
Private courses still have to compete for
members.

AquaTurf of Jacksonville, FL, won the bid
for the installation of the pump station, the
irrigation system and the greens. Since the
company is both a golf course construction
company and a manufacturer of pump sys-
tems, it had a good grasp of fitting all the

continued on page 54

MOISTURE SENSORS
Youhave heard the scienceJiction,

now hear the science FACTS•••
Hydromaster™ moisture sensors measure soil moisture by monitoring alpha or "free" hy·
drogen in the soil. The more alpha hydrogen in the soil, the greater the available moisture.
Determining if the water present is available to the plant is the most important measurement.
Plants can only access water that is available to them. So, the Hydromaster can measure
and control the proper level of available moisture for the plants.

The Hydromaster theory developed over the past 12 years of research, development and
field use. In the past few years, Hydromaster sensor systems have been installed in many
city parks, commercial sites, apartment complexes, etc. Recorded water savings up to 60%.

FEATURES

-Adjustable moisture levels
- Mai ntsnance-tree
-Override options
-Simple to install ~n9 use
-Inexpensive .-
-Instantfineous measurement
-Compact
-5 Year warranty

FOR MORE INFORMATION PLEASE CONTACT:

SYSTEMATIC IRRIGATION CONTROLS, INC.
P.O. Box 8051, Newport beach, CA 92660

(714) 850·4027
DEALER INQUIRIES INVITED
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TERRA
COMPACTION

SCALE

Easy Way to Determine
Soil Hardness

$139.00
Terracare Products Co., Inc.

P.O. Box 506
Pardeevi lie, WI 53954

(608) 429·3402
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"PennLinks survives 1260 heat anti helow
freezing temperatures here in the desert"

"Here at The Vmtage Club, we pride
ourselves on sur 36 flawless Penncross
greens, so when Dr. Joe Duich at Penn
State University asked me to test his
experimental bentgrass PSU 126, now
Pennlmks, I jumped at the chance.
After two ~ars of extreme desert tem-
peratures, this chipping green looks
absolutely perfect, and I get raves from
the memJ:rership.

I l1ive found that PehnLinks has a
more upright growth habit and more

uniform color than Penncross and that
fast, true putts are the standard,

While J'm not given to praising prod- 1
ucts loosely, here I am plugging Penn-
Links ... and what better place than on
our perfect pitchin nl"

. ,
OREGON CERTIFIED

Penn1.inks

II
~ Gr1een Qut1M;IJ

CREEPING
BENTGRASS

PV P Applied For

25l1S NETWT. -11.35'"

PenhLinfs PVP 8700030



By inputting the ET
data into the central

computer, all the
watering times are

decreased or increased
automatically.

Regaining Control
continued from page 52

components together.
A single pump station with a 25 hp jock-

ey pump, three 75 hp pumps, and a low-
speed turbine pump replaced the four old
pump stations. To keep tight control over
pressure, a hydropneumatic tank, pressure
relief valves and microprocessor controller
were added. The pump controller was then
connected to the Network 8000 system. This
provides Henderson with important feed-
back and historical data so that he can adjust
pump and irrigation system operation to
decrease energy use.

Like any computerized irrigation system,
the more you work with it the more you real-
ize what it can do. Henderson in a few short
months has discovered how easy it is to save
water and to give every turf area just the
water it needs. "We could see the differ-
ence between the north and south nines
and the east nine in a matter of weeks," he
reveals. "Applying the right amount of water
to each area makes that much difference."

The Atlantis system uses a weather sta-
tion for ET information. By inputing the ET
data into the central computer, all the water-
ing times are decreased or increased au-
tomatically. Henderson can override the pro-
gram for specific stations if he desires, but
most of the specific requirements for each
station are already included in the program.

Maloney reports the course saw an im-
mediate 25 percent reduction in energy

All wires, heads and controllers on the east course at Atlantis were replaced. The pipes on th-e
newest of the three nines was left Intact.
costs. "We're saving more than we thought
we would," he adds. The savings should
increase further as Henderson discovers
how better water management reduces fer-
tilizer, fungicide and pesticide applications.
"Each week I find another way to take ad-
vantage of the computer programs," remarks
Henderson.

While Henderson is learning the ropes
of the first Network 8000 in southern Flori-
da, Rick Sail is one of five or six superin-
tendents in the Palm Springs, CA, area who
share their experiences with the system.
Sail, superintendent of Canyon Country
Club, talks with his computer colleagues
weekly. In fact, it was his experience with
computerized irrigation controllers that got
him the job.

The situation looked bleak at Canyon
Country Club three years ago when Dick
Ameny took over as general manager. "I
took one look at the budget and knew some-
thing had to be done about maintenance
expenses," he recalls. Expenses were ex-
ceeding income for the private 36-hole
course.

The course had one of the few remain-

The greens on the east nine had to be rebuilt because muck soli used to construct them origi-
nally was causing severe drainage problems.
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ing quick-coupler systems in the Coachel-
la Valley, the site of more than 65 desert
golf courses. Not only did it take three full-
time staff to operate the system, electrici-
ty and other utilities were costing the course
nearly $120,000 a year. "We would start ir-
rigating at 2 p.m. and not finish until 6 a.m.
the next morning," said Ameny. The 100
hp pumps on two wells were running 24
hours every day.

'I had to find a way to reduce our utility
and manpower expenses fast," said Ame-
ny. Since the electricity was his biggest con-
cern, he called Tom Olson, a specialist in
agricultural irrigation for Southern Califor-
nia Edison. The utility company was aggres-
sively encouraging its customers to reduce
or shift their electicalload to off-peak hours,
from 6 p.m. to noon. "He suggested find-
ing a way to cut our energy consumption
by running the system at lower pressure at
off-peak hours."

A few superintendents in the area had
been experimenting with a prototype low-
pressure head from Toro. It operated at 50
psi, half the pressure of conventional golf
course heads. Less pump horsepower was
needed to meet the flow requirements of
the head. The larger droplets it produced
were also less prone to drifting in the desert
winds.

Ameny wanted to know more about the
heads and the type of automatic control sys-
tem that would be needed to run them. He
called Roger Gordon, a well-known local golf
course irrigation specialist, for profession-
al advice. Gordon discovered that the heads
were not yet on the market and put together
a state-of-the-art conventional irrigation sys-
tem for Canyon Country Club that includ-
ed Hunter heads, Rain Bird valves and a
Motorola computerized control system.

Two years in a row the membership would
not approve the new irrigation system. Ame-
ny needed more ammunition to convince
the members a new irrigation system would
save money. It came when Toro finally put

continued on page 56



Making the Best Even Bener
Think of Buckner as your connec-

tion to quality irrigation products.
Buckner's full line of manufactured

products are built from quality
designs and durable materials to
provide your installation long life and
effective, reliable operation.

But quality doesn't stop with our
products. Buckner's experienced
distribution network insures you get

the tec nical support, product
availability, and information required
to get the job done right.

Buy Buckner for -
• Controllers: Com puter -controlled -

Mechatronic - Software
• Valves: Diaphragm - Piston -

Quick Coupling
• Sprinklers: Rotary pop-up - Above-

ground impact - Sprayheads
• Accessories

BUCKNER. 4381 NORTH BRAWLEY AVENUE. FRESNO, CALIF. 93722. (209) 275-0500 TWX 910350 6333
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The bottom line is the
entire course can now

be watered in six
hours, during off-peak

hours.
Regaining Control
continued from page 54

the 660 low pressure heads on the market.
The company happened to be installing the
first Network 8000 systems in the Coachella
Valley at the same time. Significant water
and energy savings were being reported for
conventional systems utilizing the combi-
nation of satellites and central computer.

Ameny, who had learned a great deal
about irrigation during his two-year search
for a solution to the course's energy problem,
thought there must be a way to combine
the low-pressure heads with the advanced
control provided by computers. No golf
course had ever installed such a combina-
tion. Ameny asked Gordon if it could work.
The combination excited Gordon as much
as Ameny and the people at Toro and at
Pacific Equipment and Irrigation, the local
Toro distributor.

With the new design in hand and calcu-
lations from Olson at Edison, Ameny went
before the members again. He explained
the potential 20 percent savings in energy
to them, as well as the shorter irrigation time
and the ET adlustrnent for saving water. He
strengthened his case with a more efficent
pump station and a way to reduce the main-
tenance staff by three. On paper, the sav-
ings added up to nearly $180,000 per year.
The system would pay for itself in five years.
This time the members said yes.

"We essentially had three months to to-
tally revamp the old quick coupler system,"
says Gordon. "Most of the club members
leave in April or May, so the system had
to installed between then and September
when overseeding takes place." Another
problem was finding someone who had ex-
perience with irrigation computers.

A year before, Sail had moved from Ohio
to be superintendent of the Palmer Course
at Mission Hills Country Club in nearby Palm
Desert. Sail had quickly made a name for
himself by mastering the predeccessor to
the Network 800, the VT-3. Many of the
programming functions were similar between
the two controllers. Mission Hills also had
been testing the low-pressure heads. Toro
told Ameny about Sail. Not only did Canyon
Country Club offer Sail a huge challenge,
it would let him develop an entirely new com-
puterized irrigation system from the ground
up. He took the job.

"It took 16 manhours to input all the da-
ta the first time," Sail recalls. The computer
knows where every head is located, what
type of nozzle it has, the site conditions at
56 sportsTURF

The heart of the Network 8000 Is an IBMIXT personal computer. A phone modem links the
computer to the satellites and a printer provides "hard copy" reports.
each head and the type of turfgrass. All
heads are identified to fit one of five pro-
grams, a greens program, a tee program,
a rough program, a fairway program and
a bank program. Sail added a sixth program
to run the lake aerators.

Meanwhile, Foremost Construction Com-
pany was installing the 660 heads, valves,
pipes, controllers and pump station for a
new well. Previously the course had two
small wells, each with a 100 hp pump. A
single, larger well would now supply water
for the low-pressure heads. The new pump
station included a 25 hp jockey pump, one
50 hp pump and one 100 hp pump, a
hydropneumatic tank, pressure valves and
controller. Instead of producing 115 psi, the
new pump station produces 77 psi. The two
large pumps only operate at off-peak hours.
The jockey pump can supply up to 20 heads
during peak power hours.

It all came together in October. Right away
Sail utilized the Network 8000's program
capabilities to repeat programs up to eight
times per day to protect the tender ryegrass
seedlings from the dry, desert winds. The
year before it had taken the ryegrass two
months to get far enough along to allow carts
on the fairways. The new system cut this
time to five weeks.

ET can vary widely in the desert. Sail feeds
information from local weather forecasts into
the computer so it can set an ET for the
day. "In simple terms, the ET is a precipi-
tation rate measured in hundreths of an inch
per day," he explains. "If the heads are put-
ting out .6 inch of water per hour and the
ET is .10 (meaning 10 hundreths of an inch
of water needs to be applied that day), then
the computer will tell the satellites to run
for ten minutes. Sail has seen the run time
vary from as short as three minutes to as
long as 26 minutes.

The feature that Sail uses as much as
ET is the "projected flow chart." After he
has adjusted the program for whatever rea-
son, the computer takes the start and run
time data and constructs a flow chart. A
smooth curve means the pumps will not
have to cycle on and off to meet water de-
mand. Before Sail downloads the sched-
ule to the satellites at 7 p.m., he can make
sure he is not wasting energy at the pump

house.
Global adjust is another water-saving fea-

tu re Sail uses often. If the weather forecast
for the day was incorrect and the day is hot-
ter, cloudier or windier than predicted, he
can increase or decrease all the program
run times by a percentage figure. "If we get
a short rain or clouds move in, I'll globally
adjust the programs down by 50 percent,"
explains Sail. "On a very hot day I'll raise
it 150 percent." He can override any pro-
gram if he needs to by giving an "operator
selected" command.

The bottom line is that the entire course
can now be watered in six hours, the money-
saving off-peak hours between midnight and
6 a.m. Furthermore, for every pound of pres-
sure saved by the heads, the energy bill
drops approximately one percent. For
Canyon Country Club, the two items add
up to a yearly savings of more than $40,000,
according to Ameny. To make the deal even
sweeter, Edison gave the course a $45,000
rebate for investing in energy-saving tech-
nology. In water, savings the first year
amounted to 16 percent less acre feet.

Word spreads fast in the desert and both
Sail and Ameny have been getting calls from
other courses. Energy savings and incen-
tives from the electric company are catch-
ing nearly everyone's attention.

Like Henderson, Sail is getting more out
of the computer programs each week. The
number of Network 8000 systems in the
Palm Springs area is now over five. The
number of courses switching to low-pressure
heads is also growing.

Unlike Henderson, Sail has superinten-
dents nearby to discuss his experiences with
the system. They talk by phone regularly
and help each other out. They know they
are part of a special group, the first superin-
tendents to try this new technology. But,
most importantly, by combining their
knowledge of turf management with ad-
vanced technology they are are changing
golf course management.

That makes them anxious to get to work
in the morning, to see irrigation as a
challenge instead of a chore, and to share
their knowledge with other superintendents.
Their morning routine may be changing, but
it's for the better .•



Demand perfeclion:
specify the new, improved

51 furfgrass varieties.

1-800-253-5766

SR varieties are available
nationwide. For more
information call:
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TIPS FROM THE PROS

ATLANTA STADIUM TACKLES SAND WITH WATER FILTER
When 59,000 fans go to an Atlanta Fal-

cons football game, water is one of the things
they generally take for granted. They don't
realize that up to 1,700 gallons of water per
minute flow into Atlanta/Fulton County Stadi-
um during a game to supply concessions,
restroom facilities, locker rooms and field
crew. The fact is no stadium can operate
without a reliable supply of water for more
than a few minutes.

This became painfully clear to David
Doane, plant superintendent at the stadi-
um during the 1986 football season when,
"It seemed like more sand was flowing out
of the drinking fountains and faucets than
water." The sand clogged faucets and soft
drink dispensers in the concession areas,
jammed flush valves in the restrooms,
scared fans (who couldn't get a soft drink)
from water fountains and made irrigation
valves stick open. The problem was so seri-
ous that the Falcons were threatening to
withhold their rent. Fans were up in arms.
Local sportswriters made the stadium's
plumbing a city-wide issue.

The stadium had operated for 21 years
without any problem, explains Doane. It
wasn't until construction began on a high-
way interchange next to the stadium dur-
ing the summer that problems started to oc-
cur. "We didn't notice anything right away,"
Doane recalls, "even though construction
crews were relocating water mains next to
the stadium. Little things would happen, like
stuck irrigation heads or toilets, but noth-
ing seemed serious."

When more than 50,000 fans filled the
stadium for a September Falcons game, the
high volume of water being used in the con-
cessions and restrooms flushed the sand
in the water mains into the stadium. Within
minutes the flush valves on more than 200
toilets froze open causing the water pres-
sure in the top two stadium levels to drop
to zero. "The water was also pouring into
the sewer lines faster than the pipes could
handle it," states Doane. "We had no water
on the upper decks and six inches of water
on the floor of the clubhouse level. We had
to sh ut off the water to half the restrooms
on the lower levels to get the water pres-
sure up to the upper levels. It was a mess!"

After the game, Doane's crew repaired
the valves, flushed out what sand they could
and washed all the carpets in the clubhouse
level. The problem reoccurred the next two
games despite the extra precaution taken
to prevent it. The Falcons and the fans were
out of patience.

The stadium was planning to install a PAT
58 sportsTURF

field with a new irrigation system after foot-
ball season ended. It would have been the
ideal time to make plumbing repairs, but
Doane couldn't wait any longer. He had less
than three weeks before the next Falcons

game to solve the problem.
"We worked on several different ways to

protect the stadium from sand in the water,"
explained Doane, "and decided to install
two separators and basket strainers in the
mains." The separators were air shipped
by Lakos in Fresno, CA, to Atlanta and in-
stalled. A second major main was installed
to divide the restrooms from the rest of the
stadium. All water entering the stadium is
now filtered, including irrigation water used
by the new PAT System.

The centrifugal-action separators have no
moving parts to wear out nor screens or
filters to clean or replace. They can be
purged of silt and sand with an automatic
valve. Routine maintenance or backwash-
ing are not required. "They seem to remove
at least 95 percent of the sand no matter
what the flow rate happens to be," says
Doane.

Construction continues today on the high-
way interchange but Atlanta/Fulton County
Stadium has had no further problems. The
fans, the stadium engineers and grounds
crew can now concentrate on the game
without worrying about the water.

TRUMAN SPORTS COMPLEX KEEPS
OUTSIDE AS SHARP AS THE INSIDE

While the acre-and-a-half of turf inside
most stadiums receives nearly all of the at-
tention, grounds managers usually have
another 30 or more acres of landscape to
maintain outside the stands. These consist
of parking islands, entryways and roadsides
which take as much or more abuse than
the field.

Truman Sports Complex in Kansas Ci-
ty, MO, is the site of two side-by-side stadi-
ums surrounded by 65 acres of landscap-
ing. To George Toma, director of fields and
landscaping, the appearance of the land-
scaping outside Arrowhead and Royals
Stadiums is just as important as the con-
dition of the surfaces inside each stadium.

Keeping the surrounding landscape in
condition has its challenges. "The wind blow-
ing off the asphalt parking lots in the sum-
mer reaches triple figures," states George
Toma, director of fields and landscaping.
Nevertheless, Chiefs and Royals fans fre-
quently pick shady spots on the parking is-
lands for picnics and tailgate parties.

The 27 parking islands, designed to break
up a sea of asphalt, vary in size from 2,500
to 10,000 square feet. The sloped mounds

were installed without irrigation and are
difficult to mow or aerify. "My guys had to
drag 300 feet of 1V2 inch hose across the
lot everyday during the summer to water
the islands," Toma remembers. The water
would run down the slopes leaving the top
of the mounds dry and the bottom wet. The
native clay soil would not absorb the water
fast enough to prevent runoff.

Toma, who uses his inventiveness and
experience every winter to help the National
Football League prepare a stadium field for
the Super Bowl, needed a way to increase
the infiltration rate of the soil so he could
reduce watering frequency. He tried a wet-
ting agent (Aqua-Gro) on a few of the is-
lands. The crew could tell which islands had
been treated since those islands stayed
green days longer than the others. "My crew
pleaded with me to treat all the islands,"
said Toma. "We were able to cut down hand
watering from daily to twice a week."

"I train my guys to be creative and to com-
bine tried-and-true methods of sports turf
management with new ones when they can,"
says Toma. "That way they'll be able to han-
dle almost any challenge thrown at them."



Only CIllPCO ALIETfE
fungidde translocates

throughout your turfgrass for
total PYthium protection.

If you're like many golf course
superintendents, you rotate
fungicides to reduce the risk of
disease resistance. But you still
need a "foundation" product you
can count on for effective, long-
lasting Pythium control. And the
name of that product is CHIPCO
ALIETTE fungicide

Unlike other turf fungicides,
CHIPCO ALIETTE fungicide fea-
tures a unique two-way systemic
action. Once applied to turf, its
active ingredient translocates
downward and upward through-
out each grass plant. The result:
total disease protection from top
to bottom.

In addition, CHIPCO ALIETIE
fungidde offers you 21 days of
Pythium protection from a single
application. Even in hot, humid
weather, CHIPCO ALIETTE fungi-
dde stops Pythium before it gets
started.

Best of all, CHIPCO ALIETTE
fungidde delivers long-lasting
pythium prevention at a down-to-
earth price. In fact, CHIPCO
ALIETIE fungicide is one of your
best fungicide values based on
cost per day of control.

This year, discover the fungi-
dde that's in a class by itself.
CHIPCO ALIETTE fungicide

Rhone-Poulenc Ag Company,
CHIPCO Department, P.O.Box
12014, Research Triangle Park, NC
27709.

CHIPCO®
AUETIE®

FUNGICIDE

~ RHONE-POULENC AG COMPANY
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