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  I. 
MAJOR CONCEPTS/CONTENT:  This program is designed to prepare students for employment as assistant irrigation technicians, irrigation technicians and First-line supervisors/managers of agricultural crop and horticultural workers (45-1011.07).  This program focuses on specific, transferable skills and stress understanding and demonstration in the design, installation and maintenance of irrigation systems.

 II. 
LABORATORY ACTIVITIES:  Laboratory activities are an integral part of this program including safe use of mechanics’ hand tools, hand and portable power tools, arc welders, power sprayers and landscaping equipment.

III. 
SPECIAL NOTE:  The National Postsecondary Agricultural Student Organization is the appropriate career student organization for providing leadership training and for reinforcing specific career skills. Career Student Organizations shall be an integral part of the instructional program, and the activities of such organizations are defined as part of the curriculum in accordance with Rule 6A-6.065 (8), FAC.


Planned and supervised occupational activities may be provided through directed laboratory experience, practicum or cooperative experience.  Whenever the cooperative method of instruction is offered the following is required for each student: a training plan signed by the student, teacher, and employer which includes instructional objectives and a list of on-the-job and in-school learning experiences; a work station which reflects equipment, skills and tasks which are relevant to the occupation which the student has chosen as a career goal. The student must receive compensation for work performed. 

The typical length of this program for the average achieving student is a college credit certificate. The standard credit hour length for this program is 30 hours for a student with work experience in the field or 39 hours for a student with no work experience.

IV. 
INTENDED OUTCOMES: After successfully completing the program, the student will be able to:

01.0 
Demonstrate an understanding of the use of communications in an irrigation business environment.

02.0 
Demonstrate an understanding of the types of pipe installation common to irrigation systems.

03.0 
Demonstrate an understanding of irrigation system components.

04.0 
Demonstrate an understanding of basic design principles used in irrigation systems.

05.0 
Demonstrate an understanding of basic irrigation system maintenance and operation.

06.0 
Demonstrate an understanding of distribution systems used in the irrigation industry.

07.0
Demonstrate an understanding of control systems used in irrigation installation and Repair.

08.0 
Demonstrate an understanding of water supply.

09.0 
Demonstrate an understanding of sprinkler performance.

10.0 
Demonstrate an understanding of site analysis in residential and commercial irrigation systems.

11.0 
Demonstrate an understanding of and practice in design principles used in residential and commercial irrigation systems.

12.0 
Demonstrate an understanding of job preparation necessary in residential and commercial irrigation systems.

13.0 
Demonstrate an understanding of installation techniques used in residential and commercial irrigation systems.

14.0 
Demonstrate an understanding of how to obtain site information necessary in the residential irrigation system design process.

15.0 
Demonstrate an understanding of selection and safe use of equipment for residential irrigation system installation.

16.0 
Demonstrate an understanding of how to select pipe sizes and valves appropriate for specific residential irrigation system installations.

17.0 
Demonstrate an understanding of microcomputer applications used to design residential irrigation systems.

18.0 
Demonstrate an understanding of the role of “the green industry.”

19.0
Demonstrate an understanding of the basic principles of plant growth.

20.0 
Demonstrate an understanding of the role of plant nutrients and fertilizers.

21.0 
Demonstrate an understanding of pest management practices.

22.0 
Demonstrate an understanding of the role of irrigation.

23.0 
Demonstrate an understanding of the role of soil science.

24.0 
Demonstrate an understanding of plants used in urban and suburban landscapes.

25.0 
Demonstrate an understanding of the basic safety issues involved in the “green industry.”

26.0 
Demonstrate an understanding of the water cycle.

27.0 
Demonstrate an understanding of the uses of water resources.

28.0 
Demonstrate an understanding of water resource policies in Florida.

29.0 
Demonstrate an understanding of surface water supplies.

30.0 
Demonstrate an understanding of groundwater supplies.

31.0 
Demonstrate an understanding of drip system components.

32.0 
Demonstrate an understanding of the characteristics of water emission devices.

33.0 
Demonstrate an understanding of basic design principles for low volume irrigation systems.

34.0 
Demonstrate an understanding of procedures involved in installation of low volume irrigation systems.

35.0 
Demonstrate an understanding of irrigation system computer software currently used in industry.

36.0 
Demonstrate an understanding of materials selection and costing needed for sales presentations.

37.0 
Develop an understanding of the breadth of the irrigation industry.

38.0 
Demonstrate an understanding of irrigation water requirements.

39.0 
Demonstrate an understanding of economic analysis as applied to irrigation investment decisions.

40.0 
Demonstrate an understanding of methods of Develop overall operating and maintenance procedures.

41.0 
Demonstrate an understanding of analysis of irrigation systems. 
42.0 
Demonstrate an understanding of how to obtain site information necessary in the commercial irrigation system design process.

43.0
 Demonstrate an understanding of selection and safe use of equipment for a commercial irrigation system installation.

44.0 
Demonstrate an understanding of how to select pipe sizes and valves appropriate for specific commercial irrigation system installations.

45.0
Demonstrate an understanding of writing irrigation specifications.

46.0 
Demonstrate an understanding of advanced hydraulic and head lay out concepts.
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01.0 
DEMONSTRATE AN UNDERSTANDING OF THE USE OF COMMUNICATIONS IN AN IRRIGATION BUSINESS ENVIRONMENT - the student will be able to:

01.01
Explain the communications patterns used in the irrigation industry, including connected network and chain of command.


01.02 
Define common irrigation vocabulary terms.


01.03 
Locate specific engineering information from print and on-line sources.

02.0 
DEMONSTRATE AN UNDERSTANDING OF THE TYPES OF PIPE INSTALLATION COMMON TO IRRIGATION SYSTEMS - the student will be able to:

02.01 
List the different types and schedules of available polyvinyl chloride (PVC) pipes.


02.02 
Describe the different types of available fittings including solvent weld, orings, and mechanical joint (MJ) joints.


02.03 
Describe the basic chemical reactions that occur in the manufacture of PVC pipe.


02.04 
Explain the process of connecting PVC pipe by using solvent weld chemicals.


02.05 
Explain the process of connecting o-ring pipe by using push-on fittings.

03.0 
DEMONSTRATE AN UNDERSTANDING OF IRRIGATION SYSTEM COMPONENTS - the student will be able to:

03.01 
Identify various irrigation system types such as rotors, sprays, and drip.


03.02 
Explain the process of time clock selection.


03.03 
Explain the process of valve selection.


03.04 
Explain the process of sprinkler head selection.


03.05
Explain the process of low-voltage wire selection.

04.0 
DEMONSTRATE AN UNDERSTANDING OF BASIC DESIGN PRINCIPLES USED IN IRRIGATION SYSTEMS - the student will be able to:

04.01 
Calculate the static or working water pressure at a given point in the system.


04.02 
Determine the velocity for certain type and size pipe at a given flow.


04.03 
Select appropriate sprinkler heads for specific applications.


04.04 
Group irrigation heads to form irrigation zones complying with proper design criteria.


04.05 
Calculate specific friction loss through piping.


04.06 
Compute the precipitation rate for various sprinkler types and spacing patterns.

05.0 
DEMONSTRATE AN UNDERSTANDING OF BASIC IRRIGATION SYSTEM MAINTENANCE AND OPERATION - the student will be able to:
05.01 
Determine the watering time needed per week per station.

05.02 
Develop a water schedule based on proper design principles.

05.03 
Read and Explain an as-built drawing.

05.04 
Explain the process of Remove and Install sprinkler heads.

05.05
Describe introductory the process of automatic control valve Repair.

05.06 
Describe the process of automatic controller Repair.

05.07 
Diagnose and correcting wiring problems.
06.0 
DEMONSTRATE AN UNDERSTANDING OF DISTRIBUTION SYSTEMS USED IN THE IRRIGATION INDUSTRY - the student will be able to:
06.01 
Diagnose low and high pressure conditions that result from damaged piping, faulty installation, and clogged piping.

06.02
Repair zone lines using solvent weld fittings.

06.03 
Repair main lines using mechanical joint MJ couplings.

07.0 
DEMONSTRATE AN UNDERSTANDING OF CONTROL SYSTEMS USED IN IRRIGATION INSTALLATION AND REPAIR - the student will be able to:
07.01 
Develop watering schedules and setting control timers.

07.02 
Diagnose control system using test meters and wire tracking equipment.

07.03 
Isolate problems into one of three areas for Repair: control timer, field wiring, and control valve.

07.04 
Repair or replacing an automatic control timer.

07.05 
Repair/splicing field wiring.

07.06 
Repair/replacing faulty parts on the irrigation control valve.

08.0 
DEMONSTRATE AN UNDERSTANDING OF WATER SUPPLY  - THE STUDENT WILL BE ABLE TO:
08.01 
Diagnose problems of water supply interruption.

08.02 
Diagnose problems with water quality.

08.03 
Repair or adjusting pump control systems.

08.04 
Repair adjusting backflow prevention devices.

08.04 
Clean filter media or screens.

09.0 
DEMONSTRATE AN UNDERSTANDING OF SPRINKLER PERFORMANCE - the student will be able to:
09.01 
Diagnose sprinkler distribution problems.

09.02 
Measure and analyze precipitation rates.

09.03 
Remove, clean, and reinstall heads.

09.04 
Repair and adjust heads.

09.05 
Adjust sprinkler head spacing if required.

10.0 
DEMONSTRATE AN UNDERSTANDING OF SITE ANALYSIS IN RESIDENTIAL AND COMMERCIAL IRRIGATION SYSTEMS - the student will be able to:
10.01 
Complete an accurate site drawing.

10.02 
Determine the watering requirements in view of the site plan.

10.03 
Identify unique site conditions that might affect installation.

10.04 
Identify the appropriate water source.

11.0 
DEMONSTRATE AN UNDERSTANDING OF AND PRACTICE IN DESIGN PRINCIPLES USED IN RESIDENTIAL AND COMMERCIAL IRRIGATION SYSTEMS - the student will be able to:
11.01 
Lay out heads on a print utilizing graphic symbols.

11.02 
Select/sizing control valve.

11.03 
Select/sizing zone lines.

11.04 
Select/sizing main line.

12.0 
DEMONSTRATE AN UNDERSTANDING OF JOB PREPARATION NECESSARY IN RESIDENTIAL AND COMMERCIAL IRRIGATION SYSTEMS - the student will be able to:
12.01 
List the different types of underground utilities and how to locate them.

12.02 
Prepare a list of materials necessary to install the class designed irrigation system.

12.03 
Identify the tools and equipment needed to install the class designed irrigation system.

13.0 
DEMONSTRATE AN UNDERSTANDING OF INSTALLATION TECHNIQUES USED IN RESIDENTIAL AND COMMERCIAL IRRIGATION SYSTEMS - the student will be able to:
13.01 
Use a walk behind trencher to excavate trenches.

13.02 
Hand dig a trench.

13.03 
Backfill and compact a trench.

13.04 
Measure, cut, clean, prime, and glue solvent weld PVC pipe.

13.05 
Cut and Install o-ring pipe and fittings.

13.06 
Istall spray heads and/or rotor heads.

13.07 
Install control valves.

13.08
Install nozzles, adjusting flow rates, and setting pattern.

13.09
Identify and Install low voltage direct burial wire.

13.10 
Produce an “as-built” drawing.

14.0 
DEMONSTRATE AN UNDERSTANDING OF HOW TO OBTAIN SITE INFORMATION NECESSARY IN THE RESIDENTIAL IRRIGATION SYSTEM DESIGN PROCESS - the student will be able to:
14.01 
Develop an accurate plot plan or site drawing.

14.02 
Determine the type of landscaping and water requirement for a specific site.

14.03 
Identify environmental traits such as soil type and weather for a specific site.

14.04 
Identify unique site conditions that might affect design or installation.

14.05 
Identify possible water sources and Select appropriate source.

15.0 
DEMONSTRATE AN UNDERSTANDING OF SELECTION AND SAFE USE OF EQUIPMENT FOR RESIDENTIAL IRRIGATION SYSTEM INSTALLATION - the student will be able to:
15.01 
Select appropriate sprinkler heads for each area.

15.02 
Lay out heads on a print utilizing graphic symbols in an irrigation design.

15.03 
Group irrigation heads to form irrigation zones.

16.0 
DEMONSTRATE AN UNDERSTANDING OF HOW TO SELECT PIPE SIZES AND VALVES APPROPRIATE FOR SPECIFIC RESIDENTIAL IRRIGATION SYSTEM INSTALLATIONS - the student will be able to: 
16.01 
Determine the water volume and pressure available from the water supply.

16.02 
Select and sizing a control valve for each zone.

16.03 
Select and sizing pipe main line.

16.04 
Select and sizing pipe for zone lines.

17.0 
DEMONSTRATE AN UNDERSTANDING OF MICROCOMPUTER APPLICATIONS USED TO DESIGN RESIDENTIAL IRRIGATION SYSTEMS - the student will be able to: 
17.01 
Enter the elements of a site plan into the computer.

17.02 
Use a scanner to enter a site plan into a microcomputer application.

17.03 
Lay out heads using a microcomputer application.

17.04 
Use a microcomputer application to group heads together to form irrigation zones.

17.05 
Use a microcomputer application to select pipe size.

18.0 
DEMONSTRATE AN UNDERSTANDING OF THE ROLE OF “THE GREEN INDUSTRY” - the student will be able to:
18.01 
Describe the importance of the “green industry” to local, state, and national economies.

18.02 
Explain the importance and impact of local, state and federal regulations.

18.03 
Describe the relationship of the “green industry” to the environment.

19.0 
DEMONSTRATE AN UNDERSTANDING OF THE PRINCIPLES OF PLANT GROWTH - the student will be able to:
19.01 
Describe the functions of plant parts including roots, stems, leaves, flowers and fruits.

19.02 
Describe the processes of plant growth including photosynthesis, respiration, nutrient uptake and respiration.

19.03 
Describe the growth characteristics, and use of subtropical and tropical landscape plants.

19.04 
Identify various landscape designs, natural systems and the plants associated with them.

19.05 
Describe the process of effective establishment of plants in the landscape.

19.06 
Describe the influences of the environment on the landscape including pollutants.

20.0 
THE STUDENT WILL DEMONSTRATE AN UNDERSTANDING OF THE ROLE OF PLANT NUTRIENTS AND FERTILIZERS - the student will be able to:
20.01 
Identify the nutrients required for plant growth and the role of each.

20.02 
Identify the types and kinds of fertilizers.

20.03 
Read and interpreting fertilizer labels.

20.04 
Describe the application of various fertilizer formulations.

20.05 
Identify symptoms of nutritional deficiencies and toxicities of plants.

21.0 
THE STUDENT WILL DEMONSTRATE AN UNDERSTANDING OF PEST MANAGEMENT PRACTICES - the student will be able to:
21.01 
Describe the principles and benefits of integrated pest management.

21.02 
Explain the nature of physical and chemical damage to plants.

21.03 
Describe the selection process involved in the use of horticultural chemicals for arthropod pest control and subsequent implications of their usage.

21.04 
Explain the role of efficient irrigation in pest control.

21.05 
Explain the role of plant health in pest control.

22.0 
DEMONSTRATE AN UNDERSTANDING OF THE ROLE OF IRRIGATION  - THE STUDENT WILL BE ABLE TO:
22.01 
List the components of Florida’s fresh water systems.

22.02 
Explain evapotranspiration rate.

22.03 
Explain hydrozoning/precipitation rate.

22.04 
Identify the water needs of plants.

22.05 
Explain the role of mulches in the landscape.

22.06 
Describe soil moisture retention and movement for various soil types.

23.0 
DEMONSTRATE AN UNDERSTANDING OF THE ROLE OF SOIL SCIENCE - the student will be able to: 
23.01 
Identify soil types and textures.

23.02 
Explain the role of soil pH and soluble salts on plant growth.

23.03 
Explain the physical properties of fill soil.

23.04 
Explain the role of soil type as it affects water retention.

23.05 
Interpret soil test information.

23.06 
Read and understanding soil survey maps.

24.0 
DEMONSTRATE AN UNDERSTANDING OF PLANTS USED IN URBAN AND SUBURBAN LANDSCAPES - the student will be able to:
24.01 
Describe the process of binomial nomenclature.

24.02 
Describe the use of bedding plants and other herbaceous perennials.

24.03 
Describe the use of ground covers, shrubs, trees, and vines including angiosperms and gymnosperms.

24.04 
Describe the use of palms, grasses, and other monocots.

25.0 
DEMONSTRATE AN UNDERSTANDING OF THE BASIC SAFETY ISSUES INVOLVED IN THE “GREEN INDUSTRY” - the student will be able to:
25.01 
List the most common causes of accidents in the “green industry.”

25.02 
Discuss the importance of following proper safety precautions.

25.03 
Describe the symptoms of pesticide poisoning.

25.04 
Extract pertinent information from material safety data sheets.

26.0 
DEMONSTRATE AN UNDERSTANDING OF THE WATER CYCLE - the student will be able to:
26.01 
Describe the role of precipitation.

26.02 
Explain the effects of evaporation and transpiration.

26.03 
Describe the effects of runoff on water supply and quality.

26.04 
Explain the process of ground water infiltration.

26.05 
Describe how different ecosystems affect the water supply.

27.0 
DEMONSTRATE AN UNDERSTANDING OF THE USES OF WATER RESOURCES - the student will be able to:
27.01 
List the uses and quantity of water used on a global scale.

27.02 
List the uses and quantity of water used in the United States.

27.03 
List the uses and quantity of water used in Florida.

28.0 
DEMONSTRATE AN UNDERSTANDING OF WATER RESOURCE POLICIES IN FLORIDA - the student will be able to:
28.01 
Explain the role that planning agencies have on water supply and quality.

28.02 
Explain the effect the current legislation has on water supply and quality.

28.03 
List the pending legislation that may affect the water supply and quality.

29.0 
DEMONSTRATE AN UNDERSTANDING OF SURFACE WATER SUPPLIES - the student will be able to: 
29.01 
Explain the role of rivers, lakes and reservoirs.

29.02 
Explain the importance of flood damage reduction planning.

29.03 
Explain the issues involved in ensuring that surface water supplies are properly managed.

30.0 
DEMONSTRATE AN UNDERSTANDING OF GROUNDWATER SUPPLIES - the student will be able to:
30.01 
Describe groundwater’s role as a water source.

30.02 
Describe the effect of pollutants on groundwater.

30.03 
Describe the role of the aquifer and the regional aquifer characteristics.

30.04 
Describe the effect that water pumped from the ground has on the water table.

31.0 
DEMONSTRATE AN UNDERSTANDING OF DRIP SYSTEM COMPONENTS - the student will be able to:
31.01 
Identify the various types of water emitters.

31.02 
Identify and explain the use of drip lateral materials.

31.03 
Identify and explain the use of pressure regulators.

31.04 
Identify and explain the use of valves including flush valves, control valves and air vents.

32.0 
DEMONSTRATE AN UNDERSTANDING OF THE CHARACTERISTICS OF WATER EMISSION DEVICES - the student will be able to:
32.01 Identify and Explain the operation of orifice emitters.

32.02 Identify and Explain the operation of laminar flow emitters.

32.03 
Identify and explain the operation of turbulent flow emitters.

32.04 
Identify and explain the operation of vortex emitters.

32.05 
Identify and explain the operation of pressure compensating emitters.

32.06
Explain emission uniformity and quality.

33.0 
DEMONSTRATE AN UNDERSTANDING OF BASIC DESIGN PRINCIPLES FOR LOW VOLUME IRRIGATION SYSTEMS - the student will be able to:
33.01 
Analyze the irrigation site and gathering appropriate site data.

33.02 
Identify point or line source area.

33.03 
Determine the appropriate irrigation method for each area.

33.04 
Determine the number of water emitters required per plant per area.

33.05 
Adapt irrigation requirements to available water supply.

34.0 
DEMONSTRATE AN UNDERSTANDING OF PROCEDURES INVOLVED IN INSTALLATION OF LOW VOLUME IRRIGATION SYSTEMS - the student will be able to:
34.01 
Connect the main water line to a point of connection.

34.02 
Run lateral lines.

34.03 
Run distribution tubing.

34.04
Install emitters.

34.05 
Develop an irrigation schedule.

35.0 
DEMONSTRATE AN UNDERSTANDING OF IRRIGATION SYSTEM COMPUTER SOFTWARE CURRENTLY USED IN INDUSTRY - the student will be able to:
35.01 
Participate seminars presented by industry professionals.

35.02 
Identify the basic concepts of computerized control systems.

36.0 
DEMONSTRATE AN UNDERSTANDING OF MATERIALS SELECTION AND COSTING NEEDED FOR SALES PRESENTATIONS - the student will be able to:
36.01 
Research materials costs for an irrigation project.

36.02 
Visit wholesale supply houses.

37.0 
THE STUDENT WILL DEVELOP AN UNDERSTANDING OF THE BREADTH OF THE IRRIGATION INDUSTRY - the student will be able to:
37.01 
Take a field trip to an irrigation company.

37.02 
Take a field trip to an irrigation supply wholesale business.

37.03 
Take a field trip to a greenhouse.

37.04 
Take a field trip to a golf course.

37.05 
Take a field trip to a park.

37.06 
Take a field trip to a commercial irrigation installation.

37.07 
Take a field trip to a residential irrigation installation.

38.0 
DEMONSTRATE AN UNDERSTANDING OF IRRIGATION WATER REQUIREMENTS - the student will be able to:
38.01 
Explain common system components and their effective water use.

38.02 
Explain basic concepts such as application rates, sprinkler spacing, and distribution uniformity.

38.03 
Explain matched precipitation rates.

38.04 
List the different types of soils and their infiltration rates.

39.0 
DEMONSTRATE AN UNDERSTANDING OF ECONOMIC ANALYSIS AS APPLIED TO IRRIGATION INVESTMENT DECISIONS - the student will be able to:
39.01 
Describe the procedure for determining equipment and installation cost.

39.02 
Explain the process of computing ownership costs.

39.03 
Explain the process of determining total system cost.

40.0 
DEMONSTRATE AN UNDERSTANDING OF METHODS OF DEVELOP OVERALL OPERATING AND MAINTENANCE PROCEDURES - the student will be able to:
40.01 
Develop an efficient site watering schedule.

40.02 
Obtain product maintenance information.

40.03 
Explain how to develop an “as-built” drawing.

41.0 
DEMONSTRATE AN UNDERSTANDING OF ANALYSIS OF IRRIGATION SYSTEMS - the student will be able to:
41.01 
List the different levels of evaluation.

41.02 
Describe and performing a visual inspection of an irrigation system.

41.03 
Describe and performing a flow inspection.

41.04 
Describe and performing a catch can test.

42.0 
DEMONSTRATE AN UNDERSTANDING OF HOW TO OBTAIN SITE INFORMATION NECESSARY IN THE COMMERCIAL IRRIGATION SYSTEM DESIGN PROCESS - the student will be able to:
42.01 
Develop an accurate site drawing.

42.02 
Determine the type of landscaping and water requirement for a specific site.

42.03 
Identify environmental traits such as soil type and weather for a specific site.

42.04 
Identify unique site conditions that might affect design or installation.

42.05 
Identify possible water sources and Select appropriate source.

43.0 
DEMONSTRATE AN UNDERSTANDING OF SELECTION AND SAFE USE OF EQUIPMENT FOR A COMMERCIAL IRRIGATION SYSTEM INSTALLATION - the student will be able to:
43.01 
Select appropriate sprinkler heads for each area.

43.02 
Lay out heads on a print utilizing graphic symbols in an irrigation design.

43.03
Group irrigation heads to form irrigation zones.

44.0 
DEMONSTRATE AN UNDERSTANDING OF HOW TO SELECT PIPE SIZES AND VALVES APPROPRIATE FOR SPECIFIC COMMERCIAL IRRIGATION SYSTEM INSTALLATIONS - the student will be able to:
44.01 
Determine the water volume and pressure available from the water supply.

44.02 
Select and sizing a control valve for each zone.

44.03 
Select and sizing pipe main line.

44.04 
Select and sizing pipe for zone lines.

45.0 
DEMONSTRATE AN UNDERSTANDING OF WRITING IRRIGATION SPECIFICATIONS - the student will be able to:
45.01
Review manufacturing and engineering data sheets and downloading from web sites detailed drawings in preparation for an irrigation project.

45.02 
Conform to the Florida Irrigation Society Guidelines for landscape irrigation systems.

45.03 
Write specifications for a commercial irrigation project.

46.0
 DEMONSTRATE AN UNDERSTANDING OF ADVANCED HYDRAULIC AND HEAD LAYOUT CONCEPTS - the student will be able to: 
46.01
Describe the factors that Determine system flow requirements.

46.02 
Explain the concepts of uniformity and efficiency.

46.03 
Explain the concepts of uniformity indicators.

46.04 
Demonstrate the ability to read sprinkler profiles.

46.05 
Demonstrate the ability to read sprinkler densograms.

