Course:
01.464 Nursery/Turf Production and Management

Unit 7:
Irrigating Nursery Crops
Lesson 2:
Plan and Construct Irrigation System

GPS:
CTAE-FS-1, CTAE-FS-2, AG-NL-11-B, AG-NL-11-C
Objectives: 

1.
Determine the rate and time of water application.

2. Identify parts of an irrigation system.

3. Design irrigation layout for a nursery crop.

4. Assemble irrigation system components.

5. Demonstrate how to operate a time clock. 

6. Calculate the cost of irrigation systems. 

Teaching Time:

4 hours
References:

Toro How To Installation Guide.  www.lawngenie.com.

Powerpoints: Horticulture / Equipment Tools: Irrigation Sprinkler System
Materials and Equipment:

Ruler

Compass

Protractor

PVC pipe, couplings, elbows, tees

PVC hot give

PVC pipe cutters

Valves

Pressure regulator
Teaching Procedure

Introduction and Mental Set

Planning and constructing an irrigation system requires a lot of research and is something that will require a lot of thought.  Most people will have some type of yard or flower garden which will require watering.  Proper understanding of the planning, design, and construction of an irrigation system will allow them to do this project effectively.  The following steps will allow anyone the proper knowledge to successfully complete an irrigation project.

Discussion

1.
Planning Your Irrigation System.  Before you begin:

A.
Water capacity determines the size of your system.

B.
How many sprinklers your system can run at one time depends on how much water your home can supply.  In this section, you=ll make a few simple measurements to determine your Awater capacity.@
2.
Determine Your Water Meter Size
Water meters are usually 5/8, 3/4 or 1 inch in size.  You=ll probably find this number stamped on the side of the water meter or printed on your water bill.  If not, your local water company can give you the answer.

3.
Determine Your Service Line Size
Your service line is the pipe that runs from your water meter to your house, or into your house from the basement.  Write your service line size down for future reference.

4.
Determine Your Water Pressure
For service lines without pressure regulation, your water pressure is measured in pounds per square inch (psi) at an outside faucet near where you=ll locate your control valves.  A pressure gauge makes it easy to make this reading.  Just make sure all water sources both inside and outside the house are turned off.  Simply attach the gauge to an outside faucet and open the faucet fully.  Do this two or three times at the times of day that you=ll be watering, then use the average reading.  

If your service line has a pressure regulator, or you can=t get a gauge, ask your water company for the average water pressure at your meter.  Write your water pressure down for future reference.

5.
If Your Water Comes From a Pump
Check with your pump dealer or a pump service company, or refer to your pump owner=s manual to determine the pressure (psi) and flow (gpm) of your pump.  These figures are determined by your pump type and capacity and the distance that you are lifting the water.  Write these figures down for future reference.

6.
Read Your Water Capacity From the Chart
Use the information you=ve just obtained to find your water capacity on the chart.  For example, a 5/8" meter and 3/4" service line at 55 psi yields a water capacity of 10.0 gallons per minute (gpm).  Write your home=s water capacity down for future reference.

7.
The Components You=ll Use
All automatic home watering systems use pipe, valves, sprinkler heads and an automatic timer.  This overview explains the role that these components play in your complete system.  These are the parts that make up your system:

A. Timers:  A timer tells your system=s automatic control valves on which days to water, how long to run, and when to start.  Various models offer programming options that let you customize day schedules, run times and start times, to the unique needs of different parts of your yard.

B. Valves:  A control valve supplies water to sprinkler heads along a dedicated section of pipe.  Electrically controlled by your timer, each valve turns off and on to deliver precisely the right amount of water to a specific area of your yard.

C. Piping:  PVC pipe connects your service line with your control valves.  Either PVC or poly pipe may be used between the valves and sprinkler heads if local codes permit.  Poly pipes should not be used for connecting control valves to the service line because it cannot withstand surge pressures.

D. Sprinkler Heads:  You may select from a complete line of Water Saver sprinkler heads including pop-ups, rotors, shrub heads and bubblers to provide the right amount of water in the right pattern for your specific areas.  You conserve water and grow a healthier yard by designing a system that delivers just the right amount moisture, precisely where you need it.

8.
Planning Your Installation
Delivering water where it=s needed - the first step in laying out your system is to decide which areas you want to water, and the kind of spray patterns these areas require.  You=ll choose sprinkler heads appropriate for the size and shape of this area, and arrange the sprinkler heads so that their spray patterns overlap for uniform coverage.

9.
Plot the Locations of Areas to Water
Using the grid provided in our Free Design Plan area, plot the outlines of your home and garden areas.  Include walks, driveways and patios.  Use a tape measure for accuracy, and make sure all the areas match the scale of the grid.  Divide up lawn areas into large squares and rectangles to make it easier to group sprinkler heads.  And label each area according to type of foliage (e.g. lawn, shrubs, flower bed, etc.)

10.
Choose the Right Types of Heads
For each type of foliage you=ve identified, there is a specific type of sprinkler head recommended, with various coverage patterns to choose from.  The different kinds of sprinkler heads ensure that each kind of foliage is watered in the most appropriate manner.

11.
Closed Case Rotors
A.
Closed case, pop-up sprinkler (rotor) is designed to take the noise and maintenance out of watering medium to large areas.  Rotors provide excellent watering coverage when spaced 28' to 45' from each other.  The rotor=s closed case design provides quiet operation and less sprinkler maintenance because dirt and debris are unable to reach the inside of the sprinkler.  Two quick-change, color-coded nozzles (1.25 & 2.50 GPM) are included with each rotor.

B.
3" Water Saver Pop-Ups.  The water saver 3" pop-up sprinkler clears tall grass for even water distribution while providing a low spray angle which minimizes evaporation and wind drift.  The radius can be adjusted up to 12 1/2' and the spray pattern can be fine tuned in precise increments after installation with a screw driver.  Water Saver pop-ups come in a choice of 10 color coded spray patterns and features a heavy-duty filter basket which resists clogs and an exclusive Santoprene wiper scale that blocks damaging grit that can cause leaking and unreliable pop-up action.

C.
2" Water Saver Pop-Ups.  The same water-saving features as Lawn Genie=s 3" Pop-Up, but with a filter lower 2" height.

D.
Water Saver Shrub Heads.  The same Water Saver nozzle design as Lawn Genie Pop-Ups conserves water while meeting the special needs of shrubs and similar ground cover.  A full range of patterns (color coded for easy selection) let you adjust radius with a screwdriver.  Connects easily to any 2" riser.

12.
Position the Heads for Uniform Coverage
A. Properly positioning your sprinkler heads is very important for correct watering.  When sketching in the sprinkler heads, start with the largest area first, and complete one area at a time.  Use a compass to help draw circle and part circle patterns.  You may need to adjust spacing to achieve the most uniform coverage.  Spacing should be no further apart than 50% of the diameter of the sprinkler throw (i.e. head-to-head spacing: throw from one sprinkler hits the sprinkler on either side of it).

B. Begin by placing 1/4 circle sprinklers in the corners of the lawn areas.  Overlap coverage as shown by adding 2 circle sprinklers along the sides, and then if needed, full circle heads in the center.  Use rectangle-pattern heads to water narrow strips.

C. Finally, add sufficient shrubbery spray heads and bubblers to soak flower beds, planters and shrub areas.

13.
Adding Valves to Your System
Divide your sprinkler heads into zones.  Now it=s time to divide your sprinkler heads into groups, or zones. A zone is a group of sprinkler heads connected together on one pipe controlled by a single valve.  Each valve is electrically controlled by the timer and automatically turns on and off to deliver precisely the right amount of water to the sprinkler heads it controls.  The basic idea is to group together areas of your yard that have the same watering needs, so the sprinkler heads supplying each area will water on the same schedule.  This lets you tailor watering needs to the different areas of your yard.

14.
Don=t Mix Pop-Ups or Shrub Heads in a Zone

Pop-ups and shrub heads may be used in the same zone, but bubblers must be grouped in a separate zone.  Failure to follow this rule will interfere with proper water distribution.
15.
Use Separate Zones for Sun and Shade.

Group sprinklers in sunny and shady areas separately, so that you can tailor your watering schedule to give each area the water it requires.
16.
Add up the GPM for each Zone

Referring to the chart we=ve provided, write the gpm (gallons per minute) requirement next to each sprinkler head on your layout.  When you group the heads into zones, add up the figures for all the heads in each zone.
17.
Make sure GPM is Less Than Water Capacity

Compare the total gpm for all heads in each zone with the water capacity you determined from the table.  The total for each zone must be less than your home=s water capacity for proper operation.

18.
Group Valves Into Manifolds

You=ll use one control valve for each zone.  For convenience, it helps to locate these valves together in a grouping called a manifold.  Choose an accessible spot away from heavy foot traffic, and as close as possible to your service line.  You may want to locate one manifold in your front yard and one in back.
19.
Select the Right Valve for Your System

Automatic valves come in three basic types.  All turn groups of sprinkler heads on and off in response to either electrical signals from your timer or manual operation.  The type of valves you use depends on local codes and source of your water supply.
20.
Automatic Anti-siphon Valves

Required by most local codes in most areas, these valves have a built-in backflow prevention device to prevent sprinkler water from flowing back into your home water supply and possibly contaminating it.
21.
Automatic In-Line Valves

These valves are primarily used with wells, or where codes require a separate backflow-prevention device.  They=re usually installed below ground and protected by a valve box.
22.
Manual Valves

Used for systems without an automatic timer, these valves turn on and off with a simple twist of the handle.  They can accept an automatic valve adapter if you decide to add a timer later.
23.
Choose the Right Size Valve

Regardless of which type of valve you use, make sure it matches the size of your service line, either 3/4" or 1".  You determined this measurement earlier in this section.
24.
Lay Out Your Pipe

The last step in your system is connecting the service line, and sprinkler heads with pipe.   To minimize pressure loss, use the fewest number of turns.  Several branch lines, rather than a longer run with multiple turns, can accomplish this.  And remember that all pipes and fittings need to be the same size (3/4" or 1") as your control valves.  Using smaller diameter will not increase the water pressure and allow you more sprinkler heads on the line.  If your sprinkler layout requires long runs of pipe (over 100) use one pipe size larger than the valves.
25.
Anti-Siphon Valve

Easy to install, with built-in backflow-preventioin device to protect household water supply from possible contaminants.  Precision gear-drive flow control adjusts each Zone=s flow rate for maximum water efficiency.  Bleed screw allows manual ON/OFF operation of your valve.  Patented, double-beaded molded diaphragm seals tightly to prevent leaks, and spin-off bonnet simplifies maintenance.  Specifically designed for high and low flow rate applications.  Fits 3/4" or 1" pipe.

26.
In Line-Valve
Suitable for use above or below ground.  Flow-through design is especially effective for well or unfiltered water supplies - flushes dirt particles through, so valve doesn=t stick open.  Bleed screw allows manual operation, and reinforced diaphragm ensures long life and low maintenance.  Fits 3/4" or 1" pipe.

27.
Manual Anti-Siphon Valve
Rugged, corrosion-resistant design protects household against backflow contamination in systems without an automatic timer.  Convenient handle turns water on and off with a twist.  Code approved.  Fits 3/4 A or 1" pipe.

28.
Manual Angle Valve

Available for use where codes require a separate backflow-prevention device, or with unregulated water supplies such as well or tank systems.  Fits 3/4" or 1" pipe.

29.
Choosing an Automatic Timer
Select the right features for your yard.  The sprinkler timer is the brain of your automated watering system.  It lets you automatically supply different parts of your lawn and garden with precisely the water they require, exactly when they require it.  While all Lawn Genie timers perform this function, different models offer features that expand your range of control.

30.
Zone Options
Lawns, shrubs, flower beds and other foliage often need different amounts of water.  You can tailor the water delivered to different parts of your yard by assigning a different watering run time to the sprinkler heads controlled by a single valve.  You=ve already learned that a valve and the sprinklers it controls are called a zone.  Lawn Genie timers let you divide your yard into as many as four, six, nine or twelve zones, depending on the model.  The greater the variety of foliage in your yard, or the possibility you=ll expand your system later, the more zones your time should have.

31.
Day Schedules
Some timers let you water at specific intervals, such as every 3rd or 4th day.  Others give you the added flexibility of watering on specific days such as Monday, Wednesday and Sunday of every week.

32.
Activities
It is highly suggested to bring in different types of irrigation materials in for reference during explanation of planning and design.  Students should lay out different designs.  Final project should be to complete an installation of a small system from design to installation.

Summary  

Discuss importance of irrigation to landscape plants.

Evaluation
Students design, draw and list steps for installation of irrigation system for a given site.
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