
Irrigation Equipment 

Irrigation equipment and sound 
water management practices 

BY SCOTT MORGAN 
Marketing Manager, Golf, TORO 

The golf course superintendent's responsibility is to use the 
least amount of water necessary to fulfill customer's minimum 
payability and aesthetic expectations, staying within budget 
and regulatory guidelines. 

Golf course irriga-
tion equipment manu-
facturers are tasked 
with supplying tools to 
help the superinten-
dent satisfy this chal-
lenging responsibility. 
Irrigation equipment 
manufacturers strive to 
fulfill this commitment 
every day. Their focus 
may not be aimed di-
rectly at water conser-
vation. Instead, manu-
facturers promote re-
sponsible water appli-
cat ion indirect ly 
through product devel-
opment that is sensi-
tive to the golf course 
superintendent's role. 

Manufacturers per-
ceive that golf course 
superintendents em-
ploy sound water management practices and superintendents 
have always wanted irrigation equipment manufacturers to 
support these intentions with appropriate products and ser-
vices. 

Simply stated, sound irrigation management is the applica-
tion of the correct amount of water when and where it is needed. 

What is the correct amount of water? The current standard 
in the industry is evapotranspiration (ET). ET is an agronomic 
measure of a plant's need for water due to evaporation and the 
plant's own transpiration. Irrigation equipment manufacturers 
have developed central control systems based entirely on ET. 

These systems calculate the projected water need of plant 

Modern sprinkler heads can conserve from 25 to 50% of their previous usage. 

materials on a golf course based on ET, rainfall, plant type, soil 
types, soil compaction, terrain slope, geographic location and 
pH factor. 

When do you apply the correct amount of water? We all 
know golf courses have very specific times when water can be 
applied. Generally, manual watering and syringing are the only 
daytime irrigation activities on a golf course. 

The summer ir-
rigation window for 
a typical golf course 
is eight to ten hours, 
which seems ample. 
However, if there are 
1,200 spr inkler 
heads on a golf 
course with average 
sprinkler precipita-
tion rates of ap-
proximate ly .7 
inches per hour, av-
erage water de-
mands of 40 gallons 
per minu te per 
sprinkler, an ET re-
placement target of 
.21 inches per day, 
and a targeted water 
usage f rom the 
p u m p stat ion of 
1500 gallons per 

minute, the absolute best you can do is a 10-hour watering 
window. 

Because of these limitations, irrigation equipment manufac-
turers have loaded features into their control systems to support 
complex irrigation schedules. 

Where do you apply the correct amount of water? Thirty 
years ago, certain manufacturers perceived that their customers 
wished to individually control each sprinkler head on their golf 
course. The valve-in-head sprinkler was created to allow the 
superintendent to manage every point of irrigation application. 

Combined with control innovations such as solid-state field 
controllers and personal computer-driven central controllers, 



With continued focus on 
water distribution dramatic 

percentage decreases will 
continue to occur 

valve-in-head sprinklers offer the most precise water applicator 
feasible at this time. 

We may conclude that valve-in-head sprinklers, sophisti-
cated scheduling features and ET-based central controllers are 
adequate tools to support sound water management. However, 
irrigation manufacturers feel there is ample room for techno-
logical innovation and improvement. 

First and foremost, irrigation manufacturers understand 
that their products need to be easy to install. Sound water 
management cannot be supported by the latest technologies if 
those technologies are problematic to install. Irrigation manu-
facturers will continue to invest in radio technology, which eases 
installation problems and hastens system upgrades. 

In fact, some manufacturers will search out or intensify 
strategic alliances with companies that already supply state-of-
the-art radio solutions to other industries. 

Second, even with a sophisticated central control system, 
sprinkler heads need to apply water evenly, causing manufac-
turers to continually improve water distribution. Assuming that 
a control system supplies adequate tools for sound irrigation 
practices, the most important component of an irrigation sys-
tem is the sprinkler head. 

For example, some manufacturers can now produce sprin-
klers with scheduling coefficients (the application rate multi-
plier used to insure that the area of a sprinkler's pattern that gets 
the least amount of water is sufficient to replace water consumed 
by ET) of 1.2. Scheduling coefficients of sprinklers have im-
proved from an industry norm of 2.0 - 2.5 to a current industry 
norm of 1.3 - 1.5. 

That means that golf courses that employ the latest sprinkler 
technology automatically conserve at least 25% (and up to 50%) 
of their previous water usage and reduce waste by 50%. 

With continued focus on water distribution, dramatic per-
centage decreases will continue to occur. 

Finally, central irrigation system software needs must be 
intuitive to the system user or the system will not fulfill its 
potential. Irrigation equipment manufacturers do not have 
intrinsic expertise in software development. 

However, they do understand that superintendents have 
very specific control needs. The challenge before irrigation 
manufacturers today is to translate control needs into more 
understandable central software systems. New developments in 
central software will continue the progression toward a more 
consistent and intuitive user interface. 

Editor's Note: The FGCSA does not endorse or promote any 
product or service. Articles and photographs by suppliers may 
be used from time to time merely to help cover a topic under 
discussion. 

Recycled Water 
Treated Effluent as an 

Irrigation Souree 
BY RON ANDREWS 
Grand Harbor 

Whether you are gearing up an irrigation system for a new 
golf course, trying to find another water source, or simply up for 
renewal on your consumptive use permits, it is likely that the 
subject of effluent irrigation will arise. 

Treated sewage effluent, or reuse water as it is commonly 
known, is becoming available on a much wider scale than it has 
been in the past. Sewage plant operators are coming under 
much greater pressure to dispose of effluent water in the most 
environmentally appropriate manner. 

Direct discharge to state bodies of water, long a common 
practice, is no longer a preferred choice. Plant operators are also 
finding mounting pressure on deep well injection disposal 
systems. Both of these methods have had the sling and arrows of 
pollution watch guards launched at them. 

The two modern alternative disposal methods that are re-
ceiving the most attention are reuse as an irrigation source and 
the recharging of systems of artificially created wetlands linked 
to state water bodies. 

Each of these methods has its advantages and both are likely 
to impact golf courses. For new golf course developments with 
home sites, this pressure to find better disposal methods will 
cause plant operators to force these communities to take back 
the treated effluent that is generated from the sewer tie-ins. This 
is one of the reasons Grand Harbor uses effluent water. 

As more pressure comes on plant operators to dispose of 
treated effluent through irrigation re-use, they are naturally 
going to look to all properties with large consumptive uses. To 
many this means golf courses. Never mind that golf courses 
don't use the quantity of water that many people think they do. 

Also, do not expect plant operators to market their water as 
something that they need to dispose of. No, more likely it is now 
a valuable resource for which you should be willing to pay. 
Perhaps it is, but there are a lot of complicated issues when it 
comes to irrigating with effluent. 

The intent of this article is to discuss these issues from the 
point of view of a golf course operation that has used effluent for 
several years. 

The first thing you need to consider is what your water 
sources are now. Your are a much better candidate for effluent 
irrigation if you are using a non-renewable or a potable water 
source as part of your irrigation programs. At Grand Harbor, 
the bulk of our irrigation water comes from a system of storm 
water treatment lakes and wetlands. 

Such a system is already a highly efficient re-use strategy that 
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carries the side benefit of providing a 
diverse habitat for many different spe-
cies. However occasionally, we will enter 
a drought that is significant enough to 
lower our lake levels and impact our abil-
ity to irrigate from this source. 

This is where effluent irrigation is most 
important. Without this resource, we 
would be forced to turn to our Floridan 
aquifer wells much sooner and more of-
ten. This is a second reason why during 
the permitting of Grand Harbor we were 
required to accept treated effluent. 

However, most of the time, the storm 
water lake system has plenty of water and 
meets our needs nicely. Clearly, effluent 
would be a more valuable resource to a 
golf course that did not have such a strong 
first line source. 

The quality of the effluent source avail-
able to you is also going to be important. 

Talk to the plant manager. He or she 
will have a good idea who is contributing 
to their input stream and what level of 
treatment the plant is providing. Most 
plant managers can provide a good lab 
report on the irrigation suitability of the 
effluent leaving their plant. Failing that, 
obtain a sample and pay for an irrigation 
suitability analysis. 

Test your other water sources while 
you are at it. For us, this process did a lot 
to dispel many of the myths of poor 
quality effluent water. The effluent we 
receive has a more desirable pH (6.4 -
6.9), lower total salts, lower sodium and 
bicarbonate than either of our other wa-
ter sources. 

The total nitrogen level is usually very 
near 10 ppm, which is 2.5 times higher 
than our storm water lakes. Phosphorus 
(p not P O ) levels are 4 - 6 ppm, or 30 
times the level of our storm water lakes. 
These differences are contributory to a 
fertilizer program. However, it takes 16 
inches of irrigation (0.04 inches/day) to 
provide 1/2 lb. N/1000 sq. ft. The same 
quantity of irrigation with effluent would 
provide 1/3 of a lb. per 1000 sq. ft. more 
than what irrigation with our storm wa-
ter would provide. 

These are not exactly fertigation lev-
els, but they are significant, especially for 
the phosphorus. Minor elements are in a 
suitable range, but zinc (0.5 ppm) and 

People are 
concerned 

about where 
you are putting 
this water. We 

do not use it for 
clubhouse 
irrigation. 

From behind Grand Harbor #7. Lined and 
walled effluent receiving lake to the right. 

Percolation pond in use of the left. 

boron (0.3 - 0.4 ppm) levels are some-
what elevated. We have removed zinc 
and boron as much as possible from our 
fertilizer sources and have not seen any 
build-up to date. 

In short, we have not found quality to 
be a problem. It would be remiss of me to 
not at least mention the perception is-
sues. People are concerned about where 
you are putting this water. We do not use 
it for clubhouse irrigation. Minimize 
over-spray to adjacent properties. 

The treatment levels provided by most 
plants will kill the majority of potentially 
harmful bacteria or viruses that may be 
present. However, when this water leaves 
the plant, it looks potable, so you will 
need to provide warning signs. 

If you are still considering effluent for 
irrigation purposes on your property, 
you now have to work out the storage 
problem. Most of us will not be lucky 
enough to have effluent delivered to us in 
a pressurized main that we can tap on 
demand. 

In Florida, it maybe possible to obtain 
a DER permit to store this water in on-
site unlined lakes, as long as these lakes 
are used for irrigation. We elected not to 
pursue this route for a couple of reasons. 

First, our concern was that a certain 
amount of water would leach away 
through the lake bottoms, especially dur-
ing drought periods. Second, we were 

concerned that the nutrient levels of the 
effluent, when added to our lakes, would 
give us greater difficulty with water qual-
ity and appearance issues in our freshwa-
ter lakes. Instead, we built a 2-acre lined 
lake that can fluctuate 6 ft. in level. 

Adjacent to this lake, we constructed 
1.5 acres of cleverly disguised percolation 
ponds to add to our storage and to in-
crease our ability to dispose of excess 
effluent during rainy periods. 

It was necessary to add aeration equip-
ment to the storage lake to eliminate 
algae problems in the water. When we do 
not receive enough treated effluent, we 
have a high volume transfer pump that 
moves water from the storm water lakes 
to the lined lake. This adds about 8% to 
our cost of pumping this portion of our 
irrigation. 

It the treated effluent is not available 
in sufficient quantity and the storm wa-
ter lakes are getting too low, then we can 
free flow artesian water from the Floridan 
aquifer into this same lined lake. We have 
gained the significant advantage that we 
will not be leaching this well water away 
through the bottom of an unlined lake.???? 

This storage strategy has worked well 
for us and has helped deal with the reality 
that we have to receive effluent every day, 
whether we need it or not. 

In fact, in Florida at least, I would say 
Continued on Page 47 



Predictable Results. 

In managing golf course turf, it's what matters most. 
As specialists in turf care, we look long and hard for 
products that are truly superior before we present them 
to you. We insist manufacturers prove their claims in the 
lab and the field, because we're committed to your 
results - on your course and for your bottom line. Call. 
Let us demonstrate the terrific results you'll get with 
these technically superior products. 

Amends soil to give you more leeway 
managing the crucial air/water balance 
in root zones. Aerify, rototill, topdress. 
More porous than clay-based 
amendments. Does not compact. 
Proven effective in USCA greens. 

The most effective 
wetting agent known 
to science (that you 

can afford). Proven safe. Decrease pesticide use while 
increasing effect. Save 40% or more on soil conditioning. 
Affordable dew control. 

PLAINSBORO, NJ 
1 -800-270-TURF 

Available in Florida from: • GOFOR SUPPLY 1-800-475-7081 
• DICK BLAKE 407-736-7051 
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Water Recapture and Re-use 
#18 Medalist Golf Cub. One of 11 
lift stations. 

Below, a diagram of drainage plan for holes 5 
and 6 at the Medalist Club. 

It has been 
estimated that we've 

been recycling 
somewhere in the 
neighborhood of 

200,000 to 300,000 
gallons per watering 

cycle during 
grow-in. 

Transfer Station 12" ADS Main Line & Laterals 
bottom Elev -10 Elev -5 to -9 t 0 Catch Sasins 

BY JASON MCCOY 
A N D DANNY FORE 

Jason McCoy is Project Manager and 
Danny Fore is Golf Course Superinten-
dent at the Medalist Golf Club in Hobe 
Sound 

The drainage system at the Medalist 
Golf Club in Hobe Sound, Florida, is one 
of the most elaborate efforts yet by Archi-
tect, Pete Dye. The system has evolved 
since its inception at Old Marsh Golf 
Club in Palm Beach County. 

The system at the Medalist Club is a 
complete recycling of excess water in all 
grassed areas. The system contains 11 

transfer stations strategically placed 
through the golf course. Each system con-
sists of a 10-foot deep concrete vault with 
a 10 HP ABS submersible pump on a 
slide rail which is capable of 1500 GPM. 

There are electronic float switches 
which operate the system on and off. 
Each system has a double check valve 
which in turn lets us connect each to-
gether with an 8" PVC main discharge 
line which flows to the 30 mil VLDPE 
lined irrigation holding pond. 

It has been estimated that we've been 
recycling somewhere in the neighbor-

hood of 200,000 to 300,000 gallons per 
watering cycle during grow-in. 

Each system is fed by a 12" N-12 ADS 
pipe-line with laterals to each basin in the 
turf. The irrigation system is also a vital 
entity to our drainage system. We have 
installed a Maxi V system with the new 
Eagle heads. 

We have installed all part circle heads 
on fairways to keep any drift from getting 
into wetlands or upland buffers. With 
this type of irrigation heads, we feel we'll 
be able to retrieve as much as possible 
through our system. 



Effluent — 
from Page 44 

this is the most significant problem with 
using treated effluent for irrigation. We 
are relatively lucky in that we receive only 
slightly more treated effluent in the win-
ter than we do the rest of the year. 

Despite this, we still receive more wa-
ter than we need for irrigation in the 
winter and less than we need in the hot 
dry months. We also receive too much 
during the rainy season. 

Our ability to store a lot of water helps 
us match supply and demand and the 
percolation areas we built help even more. 
We linked the two golf course irrigation 
mainlines and this gives us more de-
mand, and therefore better balance dur-
ing these difficult periods. 

Lately, we have added spray disposal 
areas that we can irrigate without im-
pacting payability. Still, it is sometimes a 
challenge to use all they send. Our initial 
costs were quite high. 

We paid for the construction of the 
lined lake, the transfer lines from the 
plant, and the pump to pump the water 
to the property. 

In exchange, we were to receive the 
water free for a period of time, with a 
negotiation process to determine a fair 
price set at a future date. 

The reality is; everybody's deal is dif-
ferent. That's the way life works. 

Educate yourself about the issues and 
negotiate as strongly as your position will 
allow. 

Your course will probably have to sign 
an agreement that will dictate that you 
must take a certain quantity daily. Keep 
that number small and your storage large. 
Despite the difficulties of using treated 
effluent as an irrigation source, we are 
happy to have it during drought years. 

This year has been challenging though, 
as we have received 66 million gallons of 
effluent in the first 10 months, and it has 
been a very rainy year. 

During September, October and No-
vember, we were blessed with over 30 
inches of rainfall. Still, the difficulties 
have been manageable and are offset by 
the relatively high quality of the water 
and the less restrictive covenants about 
how and when you can use it. 

Maybe it will be drier next year. 

ALGAE ON TURFGRASS 
A PROBLEM? 

TRY TRIPLE ACTION 20 

E.P.A. REGISTERED ALGAECIDE 
AND FUNGICIDE FOR TURFGRASS 

• EFFECTIVE • ECONOMICAL 
• CURATIVE • BIODEGRADABLE 

For a Free Sample Write or Call: 

PARKWAY 

RESEARCH 

PARKWAY RESEARCH CORPORATION 
1 -800-256-FOOT 

13802 Chrisman Rd. 713-442-9821 
Houston, Texas 77039 FAX 713-590-3353 

WHEELTRONIC 

For More Information Call 1-800-382-6735 
Distributed by: Du Cor International • 1011 W. Lancaster Rd., Orlando, FL 32809 

Tel: 407/859-4390 • Fax 407/851-8430 

"The Most Versatile 
Service Lift 

Available In The 
Turf Industry" 

No Other Lift Offers 
So Many Features 

"Just Ask Those That 
Have Them" 

Wheeltronic's "VGL" 
Multipurpose Above Ground 

Lifts Were Specifically Designed 
To Provide Flexibility When 
Servicing Turf Equipment, 

Golf Carts And Road Vehicles. 



Stop wasting water by 
pouring it down the drain 

BY SHELLY FOY 
Have you ever thought about how much water you use daily 

just on flushing toilets, washing your hands, and taking a 
shower? Each time your toilet is flushed, you use 5 to 7 gallons 
of water, and the normal faucet flow is 3 to 5 gallons of water per 
minute (gpm). 

The average flow rate for showerheads is 6.5 gpm, meaning 
a 10 minute shower would use 65 gallons of water. Did you 
know that a leaking toilet can use 50 - 100 gallons of water per 
day? 

If your faucet is dripping at the rate of one drop per second, 
you can waste 2,700 gallons of water per year. 

The National Energy Policy Act, signed by the President in 
1992, addresses water conservation through fixture require-
ments. As of January 1,1994, all manufacturers are required to 
meet the criteria listed below (See table). 

What can you do to save water if you have old fixtures, 
manufactured before January 1, 1994? 

• Place a plastic bottle in your toilet tank (dishwashing soap, 
juice bottles, soda bottle, etc..) Take the label off, fill with water, 
put the cap on and place in the tank. You can put a few stones 
in the bottle to weight it down. You may need to experiment 
with bottle size. SAVINGS: 1-2 gallons per flush. 

• Put a displacement bag in your tank. They're available free 

from some utilities or relatively inexpensive to buy at a hardware 
or plumbing store. Fill the bag with water and place it in the tank. 
SAVINGS: 1-2 gallons per flush. 

• Toilet Dams are plastic barriers that isolate part of your 
tank so that the water in that section doesn't run out when you 
flush. Each dam can hold one gallon of water, and you can use 
2 in a tank. They are also available at hardware and plumbing 
stores. SAVINGS: 1 gallon per flush. 

By using any of these conservation methods, you can save 8-
16 gallons of water per day, based on the average 8 flushes a day. 
Those numbers may not sound that impressive, but if you think 
about 56-112 gallons a week, or 2,900 -5,800 gallons a year, 
that's a pretty significant water savings. 

And on a golf course, you can believe that your toilets are 
flushed more than 8 times a day. If 10,000 people were to try one 
of these water conservation tips, we could save 29 to 58 million 
gallons of water a year! Now, that's impressive. 

For your older faucets which use 3-5 gallons of water per 
minute, you can reduce this by 50% if you attach a low-flow 
faucet aerator. 

The aerator mixes air into the water that leaves the tap, so it 
may look like you're using more water, not less. Ask the hard-
ware or plumbing stores about these aerators or other water 
saving devices they may have for faucets. ^ 

Fixture National 
Energy Act 

Prior Florida 
Law *1 

Most Existing 
Fixtures *2 

Tank-type toilets 1.6 G/Flush 3.5 G/Flush 6.0 G/Flush 

Urinals 1.0 G/Flush N/A 2.o G/Flush 

Showerheads 2.5 GPM 3.0 GPM 6.5 GPM 

Lavatory Faucets 2.0 GPM 3.0 GPM 5.0 GPM 

*1 Chapter 553 Florida Statutes 

*2 Maddaus, Water Conservation, AWWA, 1987 



Dear Friends of Turf Management: ADVERTISEMENT 

On December 10th, 1993, the EPA published its final rule to regulate methyl 
bromide as an ozone depleting chemical under the Clean Air Act. This rule schedules a 
complete phase-out of methyl bromide production and consumption on January 1, 2001. 

The methyl bromide industry is challenging the EPA's rule on the basis that the 
science of ozone chemistry, as it applies to methyl bromide, is not well established and 
that suitable substitutes for many of its uses do not exist. 

The immediate effect of the final rule during 1994-1995 will be felt on the pricing of 
methyl bromide products for the following reasons: 

• Producers will need to increase their prices to cover the cost of methyl bromide's 
defense. 

• Demand for methyl bromide products will continue to increase as production 
becomes restricted to 1991 levels beginning in 1994. 

• Methyl bromide products may be levied an excise tax because of formal listing as 
an ozone depletion substance. 

What this means: 
Although the bulk of methyl bromide usage is confined to agriculture, methyl 

bromide's role in turf establishment remains substantial as the best product available for 
the control of nematodes, soil pathogens and weed seeds. 

If your long range plans include methyl bromide fumigation to rectify contaminated 
fairways, as an example, it may be time to accelerate your plans while the product is still 
available. 

A DIVISION OF 
HENDRIX AND DAIL, INC. 

We would be happy to assist 
you in the planning process. 
For more information, please 
contact: 

ROGER HRUBY 
SUNBELT SERVICES 

1-800-726-5215 

Corporate Office 
Greenville, NC 
1-800-637-9466 
Frankfort. KY 
1-800-999-1262 

Oxford. NC 
1-800-662-4130 

Tifton. GA 
1-800-872-0644 

ADVERTISEMENT 



Below are several water saving tips from the Water Manage-
ment Districts: 

• Never put water down the drain when there may be 
another use for it. 

• Verify that your faucets are leak free by reading your water 
meter before and after a 2 hour period when no water is being 
used. 

• Check for toilet leaks by adding food coloring to the tank. 
If you have a leak, color will appear within 30 minutes. Don't 
leave the food coloring in to stain your tank however. 

• Want to get rid of a dead bug or a used tissue? Throw them 
in the trash, not the toilet. 

• Take shorter showers. Replace your showerheads with the 
ultra low volume version. 

• Be sure your irrigation system isn't watering cart paths, 
roads, etc. 

• Make sure you have a rain sensor device which cuts the 
irrigation cycle in case of rain. 

• Mulch to retain moisture in the soil. 
• Plant native and/or drought tolerant grasses, ground 

covers, shrubs and trees. 
Since water demands are different in each district, check 

with your local utilities, municipalities and local Water Man-
agement District to see if they offer incentive programs for 
upgrading or retro-fitting your current fixtures. 

Don't Waste water! 
Put it on the right target 

U S A DIST. FOR ALLEN WALKOVER SPRAYERS 

Tank Capacity: 5.5 Gallons: 
Delivery Volume: 33 Gallons/acre 

This elite sprayer is designed and 
built for the professional user for 
the accurate treatment of large 
areas of fine turf, such as bowling 
greens, cricket squares, golf greens 
and tennis courts. 

We go for you! 
Order by phone or fax 

1-800-475-7081 
Fax: 813-475-7081 

For Go-For Dis t r ibutor nearest you call 1 -800 -475 -7081 

ACCESSORIES 
American Eagle 
Bayco 
FZ Rake 
Fairway Markers 
Flex Stakes 
Fore Par 
Markers, Inc. 
Master of the Links 

Par Aide 
Rico 
Standard 
Southern 
T.A.T. Golf Signs 
MISC. 
Barrier Net 
Chain, Rope 
Marking Paint & 

Chalk 
Grid System 
Igloo Coolers 
Tee Towels 
SEED 
TMI - VIP Blends, 
Poa Triv., Rye, Bent 
EQUIPMENT 
Allen 

Broyhill Sprayers 
(Grains Keeper) 

Red Max 
Stihl 
Tanaka 
Tool Totes 
FERTILIZERS & 
SOIL AMENDMENTS 
Axis 

Break Thru 
Howards Fertilizer 
Plant Marvel (Nutriculture) 
PARTS & SHOP 
SUPPLIES 
AccuGauges 
Back-Lapping Machines 
Grinders 
Lapping Compound 

Lifts & Lift Tables 
R & R Distributor 
Safety Equipment 
Tire Changers 
Tools (Wholesale) 
SERVICES 
Pesticide Applications, Inc. 
Campbell Aerifications 

Services 


