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PATHWAY:  
Construction
COURSE:  

Plumbing II
UNIT 3.1: 

Installing Water Distribution and Supply Systems
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Introduction
Annotation: 
This lesson is a classroom session in which the students will learn about water distribution systems.  Students will identify the major components of a water distribution system, and describe the function of each component to fulfill a Performance Task requirement.  

Grade(s): 
	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
20 hours


Author: Kevin Ward
Additional Author(s): 


Students with Disabilities:
For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation.
Focus Standards

GPS Focus Standards: 
ACT-P2-2. Students will understand and install water distribution and supply 
systems. 
a. Identify and properly install piping and fittings used in potable water systems. 

b. Demonstrate knowledge of installation of water and irrigation systems. 

c. Demonstrate knowledge of installation of water meters and water heating appliances. 

GPS Academic Standards:
MC1P4. Students will make connections among mathematical ideas and to other disciplines. 
MC2A2. Students will solve simple equations. 
SEV4. Students will understand and describe availability, allocation and conservation of energy and other resources. 
SEV5. Students will recognize that human beings are part of the global ecosystem and will evaluate the effects of human activities and technology on ecosystems. 
SSCG18. The student will demonstrate knowledge of the powers of Georgia’s state and local governments.
National / Local Standards / Industry / ISTE:


Understandings & Goals

Enduring Understandings: 
· Students will understand the importance of and how to install water distribution and supply systems.

Essential Questions: 
· What kind of piping and fittings are used in potable water systems?

· How is a water meter installed?
· From an ecological standpoint, why is it important to be able to efficiently and effectively manage water distribution and supply systems?
Knowledge from this Unit:  
· Identify the major components of a water distribution system, and describe the function of each component.

· Describe the process in which water is distributed in municipal, residential, and private water systems.

· Explain the relationships among components of a water distribution system.

· Describe the various stages that water passes through at a municipal water treatment plant.

· Describe some of the hazards associated with cross-connections.
Skills from this Unit: 
· Students will be able to install piping and fittings.



Assessment(s)
Assessment Method Type: 
	
	Pre-test

	
	Objective assessment - multiple-choice, true- false, etc.

	
	__ Quizzes/Tests

__ Unit test

	
	Group project

	
	Individual project

	
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Journal reflections on concepts, personal experiences and impact on one’s life

__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

__ Practice quizzes/tests

	
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ Observe students role playing

	
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	
	Dialogue and Discussion

	
	__ Student/teacher conferences
__ Partner and small group discussions

__ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	
	Post-test


Assessment(s) Title:

Assessment(s) Description/Directions:
Attachments for Assessment(s):.

Learning Experiences
Sequence of Instruction

1. Identify the Standards. Standards should be posted in the classroom for each lesson.
ACT-P2-2. Students will understand and install water distribution and supply 
systems. 
a. Identify and properly install piping and fittings used in potable water systems. 

b. Demonstrate knowledge of installation of water and irrigation systems. 

c. Demonstrate knowledge of installation of water meters and water heating appliances. 

2. Review Essential Questions.
· What kind of piping and fittings are used in potable water systems?

· How is a water meter installed?
· From an ecological standpoint, why is it important to be able to efficiently and effectively manage water distribution and supply systems?
3. Identify and review the unit vocabulary.
4. Assessment Activity.
5. Describe the water distribution process from the source through treatment and distribution to the home.

6. Describe the characteristics of the different types of wells drilled to obtain water.

7. Ask students if their domestic water is obtained directly from a private well.  If so, ask them to describe the type of well used.

8. Explain why water must be treated before it is considered potable.

9. Describe how water is treated in private water systems.

10. Describe the steps for treating water in a municipal water system.

11. Describe the methods used to maintain pressure in municipal water systems including the use of booster pumps (Slide 6, Figure 5) and pressure regulators (Slide 7, Figure 6).

12. Have students answer Review Questions for Section 3.0.0.  Provide correct answers and remediation at the end of the quiz.  Have students complete Active Figures 2 and 4.

13. Describe the materials used to construct water lines, giving advantages and disadvantages of each type of material.

14. Explain what galvanic corrosion is and what causes it.

15. Describe the supply piping and pump arrangement in a private water supply system.

16. Describe the characteristics, similarities and differences between, and locations of corporation stops (Slide 10, Figure 8) and curb stops (Slide 11, Figure 9).

17. Explain that the curb stop is located in a curb box.  A special key is used to turn off the curb stop.

18. Explain that the curb box is usually marked with a metal marker.

19. Describe the location of the water meter. 

20. Explain that a meter shutoff valve is installed ahead of the water meter to shut off service to the building.

21. Explain that the building main shutoff valve is located after the water meter and inside the building, allowing water to be shut off during construction or for emergency repairs.

22. Describe what backflow is and the undesirable results it can bring.

23. Describe how a vacuum breaker on a hose bibb acts as a backflow preventer.

24. Explain that codes specify what type of backflow preventer to use in a particular installation.

25. Have students review Table 1 in their textbook for a better understanding of the types of backflow preventers used in different applications. 

26. Explain that some backflow preventers can protect against both backpressure and back siphonage, while others can handle only one type of backflow.

27. Describe the characteristics of the five most commonly used backflow preventers.

28. Explain that valves and faucets are used to regulate the flow of water in water distribution systems.

29. Explain the following valve terms: straight-through flow, full flow, and throttled flow.

30. Describe the characteristics of gate valves and their use in a water supply system.

31. Have a gate valve available to pass around the class.

32. Describe the characteristics of globe valves and their use in a water supply system.

33. Point out that globe valves, unlike gate valves, can be used to modulate flow.

34. Have a globe valve available to pass around the class.

35. Describe the characteristics of angle valves and their use in a water supply system.

36. Have an angle valve available to pass around the class.

37. Describe the characteristics of ball valves and their use in a water supply system.

38. Have a ball valve available to pass around the class.

39. Describe characteristics of check valves and their use in a water supply system.  Describe and compare the operation of ball-check valves (Slide 24, Figure 22), swing-check valves (Slide 25, Figure 23), and lift-check valves (Slide 26, Figure 24).

40. Have samples of the three check valves available to pass around the class.

41. Describe the characteristics of pressure regulator valves and their use in a water supply system.

42. Have a pressure regulator valve available to pass around the class.

43. Describe the characteristics of supply stop valves and their use in a water supply system.

44. Have a supply stop valve available to pass around the class.

45. Describe the characteristics of temperature and pressure (T & P) valves and their use in a water supply system.

46. Have a T & P valve available to pass around the class.

47. Describe how and where to locate the water heater, water softener, hose bibs, and fixtures (Slides 30 & 31, Figures 28 & 29).

48. Explain that the DWV system is typically installed first, with the water supply piping installed in relation to the DWV system.

49. Describe how to construct fixture risers and how to connect them to backing boards.

50. Describe how risers are connected to feeder lines.

51. Discuss the purpose of water hammer arresters and why they are used in a water supply system.

52. Have a water hammer arrester available to pass around the class.

53. Discuss the various factors that affect the size of the main water supply line.

54. Have students study Tables 2 and 3 in their textbook for a better understanding of the factors that affect water supply line size.

55. Explain how tempering valves are used in hot water supply systems to prevent scalding.

56. Have a tempering valve available to pass around the class.

Attachments for Learning Experiences:
Notes & Reflections: 
Additional Resources

· Introduction to Potable Water Treatment Processes, Malden, MA, Blackwell Publishing.

· www.lifewater.ca/ndexdril.htm (Lifewater Canada) An on-line tutorial on how to build a safe drinking water well.

· Contren Connect Level 1Plumbng Annotated Instructors Guide (available from the NCCER)


Culminating Performance Task 
Culminating Unit Performance Task Title:  
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
 
Attachments for Culminating Performance Task: 

Unit Resources 
Web Resources:
Attachment(s): 
Materials & Equipment: 
What 21st Century Technology was used in this unit:
Top of Form

	
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	
	Website
	
	


Bottom of Form
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