
IRRIGATION RENOVATION DECISIONS 
AND MAINTAINING SYSTEM EFFICIENCY 

Auger replaces soil where vibratory plow 
began pipe and wire pulling. 

Efficiency of sprinkler irrigation systems is an in-
creasingly popular topic on turf meeting agendas, 
primarily because the cost of water has begun to 
climb significantly and progress has been made in 
irrigation system design. 

An irrigation system is usually a valuable asset 
on the books of a park system, golf course, 
memorial park, or corporation with landscaped 
grounds. Like any asset, it should be protected 
through regular maintenance. 

Plastic (polyvinyl chloride and polyethylene) 
pipes have reduced the amount of pipe mainte-
nance necessary since their introduction in the 
1950's. A variety of materials was used before and 
still is to an extent today. They include galvanized 
steel, copper, cast iron, and asbestos cement. Each 
has weaknesses which reduce its desirability for 
use in irrigation. 

For example, rust and scale deposits in cast iron 
and steel pipe can reduce carrying capacity by 50 
percent in 15 to 20 years. Reduction in carrying 
capacity results in reduced coverage of the system. 
How many quick coupler systems using iron and 
steel pipe and more than 20-years-old are in use 
today? Fairly many. 

Plastic and copper pipe can be pulled into the 
ground by vibratory plows minimizing surface dis-
turbance and reducing installation time. 

Protective devises such as flexible risers, anti-
hammer controls and water/solids separators, 
have reduced the amount of mechanical damage to 
heads and lines. Security locks have made pil-
ferage of heads more difficult as well. 

Controllers are now available in solid state as 
well as electromechanical versions. Solid state 
controllers have fewer moving parts and thus in-
creased reliability and reduced size. They can be 
custom programmed for any user. 

A previously developed but recently perfected 
type of control system called modulating pressure 
control (MPC) will be offered this year by Toro's 
irrigation division. This system does away with 
wiring between controllers and heads. Instead, 
pressure impulses in the water lines tell small con-
trols (cyclers) at each head or zone when to open 
and for how long. This system was designed 
specifically for renovating older, small quick 
coupler systems. 

Concern over water use has caused the rise of 
soil moisture monitors which shut off an irrigation 
system when the necessary amount of water has 
been used or when rain makes irrigation unneces-
sary. 

These are just a few of the advances in irriga-
tion technology in the past two decades. They 
should be considered when reduced efficiency of 
an older system is discovered. If reduced ef-
ficiency is suspected, an irrigation engineer should 
be consulted. For the name of an irrigation expert 
in your area contact the Irrigation Association, 
13975 Connecticut Ave., Silver Spring, Maryland 
20906, (301) 871-8188. 



The National Golf Foundation, the United 
States Golf Association Green Section, and the 
American Society of Golf Course Arthitects have 
been studying use of wastewater for irrigation. 
Partially treated wastewater may be a major 
source of cheap irrigation water in the future. 

Each year the University of California sponsors 
a Turfgrass Sprinkler Irrigation Conference at 
Lake Arrowhead, California. Since many of the 
manufacturers of irrigation components are in that 
state, the conference is a major one and provides a 
good cross-section of developments in irrigation 
each year. 

Judging the need for renovation 

Irrigation systems are more complex than they 
would seem. Even a simple residential system with 
six heads may have three different types of heads 
to provide the desired dispersal of water to turf 
and shrubs. However, there is some basic infor-
mation which may help in judging an older 
system's performance. And there are solutions to 
these problems based upon current technology. 

Piping 
Pipe is the largest limiting factor in an irrigation 

system. The size of mains and laterals limits the 
rate and amount of water available for each sec-
tion of irrigated area. Selection of heads is based 

Pulling pipe and wires into ground causes minimal 
surface disturbance (above). Pipe is attached to 
vibratory plow blade with pulling grip (below). 



Simplified pressure loss calculations are explained in 
a technical pamphlet by James A. Watkins, director 
of training for the Weathermatic Div. of 
Telsco Industries, P.O. Box 18205, Dallas, TX 75218. 

upon the amount and rate of water supplied to it by 
the pipes in order to cover an intended amount of 
turf. 

Flow capacity of pipes can be reduced by fric-
tion of the inner pipe surface, accumulation of 
deposits inside the pipe, and the amount of 
pressure the pipe can withstand. These character-
istics should be considered for each type of pipe. 

Until the 1950's, metal piping was used for turf 
irrigation systems. Galvanized steel, cast iron and 
copper were all common. 

As mentioned earlier, cast iron and steel pipes 
can have their carrying capacity halved in less 
than 20 years because of corrosion and mineral 
deposits inside the pipe. This problem is solved by 
use of plastic or asbestos-cement pipes. 

External corrosion of metal pipes is also a prob-
lem. In the case of copper, the solder joints are an 
additional problem. Any metal pipe laid in acid 
soil or gravel will undergo corrosion. Designers 
discourage laying metal pipes in cinders for this 
reason. Electrolytic corrosion is also a problem 
when copper pipe is connected to iron or steel 
pipes without dielectric couplers. 

Copper pipe is still recommended by some 
designers for shrub heads because of its flexibility. 

Cast iron, asbestos-cement, and plastic pipe 
tend to be more brittle than other types. Care must 
be taken during installation to provide support 
along the entire length of pipe. Asbestos-cement 
pipe requires special concrete blocks at all turns to 
guard against breakage by water hammer. 

There are two types of plastic pipe, polyvinyl 
chloride and polyethylene. Plastic pipes can creep 
or stretch when overpressurized. Creep is caused 
when temporary high pressure causes the pipe to 
expand and the pipe does not return to its original 

size. If this occurs frequently the pipe will even-
tually break. 

Polyethylene pipe creeps more than PVC and 
consequently should be used in low pressure 
systems only. Pressure must be watched for PVC 
pipe as well. There are grades of PVC pipe based 
on pressure. The right grade is needed for the right 
pressure designed for the system. 

Care must be taken in installing plastic pipe to 
make sure the pipe is not grooved or scraped. 
James A. Watkins, author of "The Turf Irrigation 
Manual" says pulling pipe into rocky soil may 
damage the pipe. A sand base and backfill may be 
required in some soils. Grooving plastic pipe can 
reduce its strength. 

There are other considerations necessary for 
pipe selection. Inner diameter, friction, and flow 
capacity are some of them. These involve mathe-
matical calculations which are best done by 
experts. 

Controllers 
A controller is a devise which implements pre-

selected commands for time and location of irriga-
tion. A controller is limited by the number of sta-
tions it can regulate. If expansion is likely, a con-
troller should have extra station controls to handle 
it. 

The controller carries out it commands either 
by signalling main and zone valves through wires 
or by pressure impulses read by cyclers at the 
heads. 

The electrical methods are electromechanical 
and solid state. The electromechanical systems 
utilize a mechanical clock and switches to send the 
correct signal to valves. The solid state system 
utilizes computer technology to achieve the same 
results. Call it a digital watch with microcircuits 
doing the work. Both systems require a buried set 
of wires to each zone or station. Solid state offers 

Proper way to install a flexible riser to a 
sprinkler head. Flexible risers reduce mechanical 
damage to pipes underground. 
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some additional flexibility in control choices and 
fewer f ield control lers according to Johns-
Manville. 

However, Erich Wittig of the Toro Co., said at 
the Ohio Turf Foundation Conference this Decem-
ber that solid state systems have their weaknesses 
too. He said programming mistakes or damage to a 
chip can cause delays in some instances. In other 
words, don't give up on a good electromechanical 
system if it is working properly. 

The new modulating pressure control (MPC) 
system, soon available from Toro, eliminates the 
need for a network of wires across a turf area. It 
was designed for smal ler manual irrigation 
systems that now use quick-coupler heads. Com-
mands are sent to cyclers (small controllers) at 
each head or zone as changes in pressure in the 
water lines. A disadvantage is that commands are 
sent in sequence. So, if you want to tell the tenth 
station to activate, you have to go through com-
mands for one through nine first. 

The MPC system can reduce costs if a large 
amount of flexibility isn't needed. If the system 
proves popular further development may increase 
flexibility. 

Heads, Pumps and Pressure 

Achieving the desired coverage involves a 
series of relationships with pressure, heads, pipe 
capability, and design. Making all these pieces fit 
together is the job of the irrigation expert and is 
best left to him. 
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Custom-made binder easily holds entire year's copies 
of WTT magazine. Green binder with gold embossed 
logo protects your magazines and gives your library a 
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We're putting our brains together to 
save you money. 

Take t he dependable, reliable Rain Bird® 
RC-7A, RC-1230 and RC-1260 - mix t h e m up in any 
double comb ina t i on - and wha t have you got? 

Our brand new line o f super economy 
controllers. 

Here's how it works. Say you 've g o t a l ight 
commercia l o r industr ial (maybe even a large 
residential) j o b w i th 17 stations. 

We'll give you a cus tom package comp le te 
with Heavy Duty Metal t u r f cabinet, one RC-7A 
and one RC-1230, f o r 18 to ta l stat ions hooked in 
series (a l i t t le g row ing r o o m never hurts). 

The savings per s tat ion f o r bo th you and 
your cus tomer can be substantial. Nearly hal f 
the cost o f one big 18-stat ion control ler. 

So th ink abou t Rain Bird next t i m e you need 
a custom cont ro l ler package. 

No sense paying more f o r rain t h a n you 
really need to. 

Pjvn^B/PD 
Bringing new ideas to life. 

7045 N. Grand Avenue, Glendora, CA 91740 

• Ran Bird is a registered trademark of Rain Bird Sonnkler Mfg Corp. Glendora. California C 1978 Ram Bird Sprinkler Mfg 
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Weather-matic manufactures the 
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design the spray range and pattern 
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THE TURF 
IRRIGATION 
MANUAL 
A definitive ref-
erence book 
on landscape 
irrigation just 
published by 
Telsco. Copies 
may be or-
dered from the 
factory. 
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Components to Toro's modulating pressure control system; left to right, central 
controller, cycler, and valve-in-head gear-driven rotary head to replace the quick coupler. 

Each part must funct ion to 
specifications after installation to 
maintain system efficiency. 

Closely designed systems depend 
upon a consistent pressure level. 
Systems using city water should be 
designed for the lowest city pressure 
with the inc lus ion of p r e s s u r e 
regulators to guard against surges. 

Where water comes from natural 
s o u r c e s , a s o p h i s t i c a t e d pump 
system is needed. Again, the com-
plexity of the device requires expert 
knowledge. Pump systems should be 
carefully maintained and checked 
for performance. MPC systems es-
pecially depend upon pump perfor-
mance. 

Heads, whether rotary, spray or 
other, are selected to provide certain 
coverage with a given pressure. If 
they malfunction they may throw off 
coverage of other heads due to 
redistribution of pressure in the 
l ines . Damaged h e a d s must be 
replaced immediately with heads of 
the same specification. 

Protective and security devices 

Mechanica l damage and van-
dalism can be costly. If a heavy 
mower damages a head and breaks 
the pipe underneath, major repairs 
are needed. Flexible hoses can be in-
stalled between the pipe and head to 
prevent this. Also, some manu-
facturers offer heads that retract 
into the ground after use. How heads 
are connected to pipes can also 
r e d u c e the l i k e l i h o o d of p i p e 
damage. 

Lock nuts for heads have been 
developed by King Brothers In-

dustries in Va lenc ia , Cal i fornia . I 
These make removal of heads dif-
ficult for vandals. 

Another device helpful in pro-
tecting irrigation e f f i c iency is a 
separator. It is a system designed to 
cause solids, primarily sand, to drop 
out of water before it enters the 
p i p e s . O n e c o m p a n y m a k i n g 
separators is Laval Separator Corp. 
in F r e s n o , C a l i f o r n i a . For the 
separators to be effective, pressure 
of water entering the separator must 
be maintained at a high enough 
level. 

A great deal goes into an auto-
matic irrigation system. To keep it 
functioning e f f ic ient ly to reduce 
water use and obtain good turf 
r e s u l t s r e q u i r e s c o n s t a n t 
maintenance .WTT 


