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PATHWAY:  
Construction  

COURSE:  

Plumbing I

UNIT 1.1: 

Safety in the Plumbing Industry
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Introduction

Annotation: 

This unit reviews the most common causes of plumbing-related accidents and injuries. Students will learn how to identify hazardous situations and unsafe conditions as well as how to handle and respond to these situations and conditions.


Grade(s): 
	
	9th

	
	10th

	x
	11th

	x
	12th


Time:  Each lesson should take 2 ½ hours with the total time for this unit being approximately 20 hours.

Author: Jim Steel, Lee County High School 9th grade Campus

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-P1-1. Students will know, understand, and apply general construction and specific OSHA and EPA safety concepts and practices. 
a. Explain the history, purpose, and construction of codes. 

b. Demonstrate use of ladder and trench safety. 

c. Demonstrate proper use of PPE. 

GPS Academic Standards: 
SSCG15. The student will explain the functions of the departments and agencies of the federal bureaucracy. 

SSCG18. The student will demonstrate knowledge of the powers of Georgia’s state and local governments. 

SSUSH12. The student will analyze important consequences of American industrial growth. 

SSUSH16. The student will identify the key developments in the aftermath of WW I. SSUSH19. The student will identify the origins, major developments and the domestic impact of World War II, especially in the growth of the federal government. 
SES3. Students will explore the actions of water, wind, ice, and gravity that create landforms and systems of landforms (landscapes). 

National / Local Standards / Industry / ISTE:
NCCER 02102-05 Plumbing Safety


Understandings & Goals

Enduring Understandings: 
· The goal of the plumber is to protect the health, safety, and comfort of the nation, job by job.

· Unsafe acts and unsafe conditions lead to plumbing accidents, and the majority of plumbing accidents can and should be prevented.

· Working safely with a variety of materials and tools is essential to the success of a plumber


Essential Questions: 
· Why is a mind-set of working safely critical for plumbers?

· How can a solid understanding of safety benefit you, your family and your company?

· Why is the responsibility of each person to be safe?

· How can you contribute to the health, safety and comfort of the nation, job by job?

Knowledge from this Unit:  
Upon completion of this unit the student will be able to do the following:

· Describe the common unsafe acts and unsafe conditions that cause accidents.

· Describe how to handle unsafe acts and unsafe conditions.

· Explain how the cost of accidents and illnesses affects everyone on site.

· Demonstrate the use and care of appropriate personal protective equipment.

· Identify job-site hazardous work specific to plumbers.

· Demonstrate the proper use of ladders.

· Demonstrate how to maintain power tools safely.

· Explain how to work safely in and around a trench.

· Describe and demonstrate the lockout/tagout process.
Skills from this Unit:  

Upon completion of this unit, under the supervision of the instructor, the student should be able to do the following:

1. Inspect the following personal protective equipment:

· Gloves

· Body harness

· Hard hat

· Safety glasses

· Safety shoes

· Hearing protection

2.  Put on the following personal protective equipment:

· Hard hat

· Body harness

· Respiratory protection

· Eye protection

3.  Demonstrate proper use of ladders.

4.  Inspect the following power tools to ensure they are safe to use:

· Demolition saw

· Skill saw

· Reciprocating saw

· Power drill

5.  Demonstrate/simulate the proper method of lockout/ tagout.

Assessment(s)

Assessment Method Type: 

	X
	Pre-test

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

	
	__ Quizzes/Tests

__ Unit test

	
	Group project

	X
	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

	X
	Post-test


Assessment(s) Title:

· Each section has a quiz over the material covered.

· At the end of the module, there is a trade term quiz to be covered.

· Performance Tests and Written test
Assessment(s) Description/Directions:

· Section quiz: Have students complete the section quizzes

· Trade Term Quiz: have students complete the trade term quiz

· Performance tests and written tests are found in the Testing Booklet 
Attachments for Assessment(s): 

Learning Experiences
Sequence of Instruction

Safety considerations: 

Ensure that students are equipped with appropriate personal protective equipment, and that they are properly instructed on its use. Remind students that any tool can be dangerous if used carelessly, and that power tools are only to be used under proper supervision.

Lesson 1: Causes and Costs of Accidents


1.  Identify the Standards. Standards should be posted in the classroom for each lesson.
2.  Review Essential Questions.
3.  Identify and review the unit vocabulary. 

Many of the terms used in this lesson were introduced in the Core Curriculum module. Additional terms for this are:

Occupation Safety and Health Administration (OSHA)

 
competent person


Hazard Communications (HazCom) Standard 
4.  Lesson content: Causes and Costs of Accidents

A. Unsafe Acts

Review the most common unsafe acts found on construction sites. If possible, provide examples from your experience or from other sources. 
B. Unsafe Conditions

Discuss environmental factors and working conditions that may be deemed unsafe. Provide examples of ways to improve unsafe working conditions.
C. Costs and Impacts

Discuss job-site accidents and their impact.

Explain the implications of accidents and discuss how the financial burdens can affect salaries and benefits.

Explain the role of the Occupation Health and Safety Administration (OSHA).

Discuss the Hazard Communication (HazCom) Standard and review the standards for the State of Georgia.

Lesson 2: Personal Protective Equipment


1.  Identify the Standards. Standards should be posted in the classroom for each lesson.
2.  Review Essential Questions.
3.  Identify and review the unit vocabulary. 

Many of the terms used in this lesson were introduced in the Core Curriculum module. Additional terms for this are:

Decibels (dB)         Apparatus          Oxygen-deficient atmospheres          Confined spaces          

Material safety data sheet (MSDS)

4.  Lesson content: Personal Protective Equipment:

 Discuss the four things workers should always do before using PPE. Bring in a variety of PPE and demonstrate how to use each type. Review the importance of daily inspection of PPE.

A. Hard Hats: Discuss the proper way to wear a hard hat. Discuss the consequences of failing to properly wear a hard hat.
B. Glasses, Goggles, and Face Shields: Explain how safety glasses and goggles can prevent eye injuries. Discuss the consequences of wearing contact lenses when welding. 
C. Gloves and Shoes: Explain the importance of wearing heavy-duty gloves. Bring in samples of different type of gloves and discuss the purpose and use of the gloves. Bring in a pair of rubber gloves and demonstrate how to conduct an air test. Have students practice. Discuss the reasons for wearing gloves and the problems faced if hands are exposed to sewage. Review the importance of daily inspection of PPE. Discuss the injuries that can be prevented by wearing safety shoes. Discuss the problems that can result from wearing shoes with worn treads and holes.
D. Hearing Protection: Review the safety standards in regards to hearing protection. Discuss how ear damage does not always cause pain and therefore is hard to detect. Using the tables on sound levels, discuss with the students the various sound levels they will face on jobsites.
E. Fall Protection: Demonstrate the various types of fall protection. Discuss the importance of properly using safety harnesses and lanyards. Explain the proper way to wear a safety harness and lanyard. Explain why safety harnesses and lanyards should not be used for anything except their intended purposes. Review situations in which fall protection equipment required.
F. Respiratory Protection: Review the circumstances in which respiratory protection is required. Discuss with the students what they should do if they encounter asbestos or mold. Discuss how mold is an increasing occurrence as a problem in the plumbing industry. Review the importance of notifying supervisors of the appearance of mold or asbestos. Explain how air-purifying respirators are used to remove gases, vapors, and particles from the air.

Respirators:

Discuss the three main types of respirators and when they should be used. If possible, demonstrate all three types. Demonstrate how to perform positive and negative fit checks. Review the guidelines for taking care of respirators.

Air-Purifying Respirators:

Discuss the four categories of air-purifying respirators and the advantages and limitations of each type. 

· No maintenance

· Low maintenance

· Reusable

· Powered air-purifying respirators (PAPRs): Explain the role of the audible alarm in a powered air purifying respirators.        

· Supplied-air Respirators: Discuss the benefits of using a supplied air respirator in an atmosphere that is classified as immediately dangerous to life and health (IDLH)

· Self-contained Breathing apparatus: Explain that you must be certified to wear and use a self-contained breathing apparatus. 
Respiratory Program: Discuss OSHA regulations (29 CFR1910.134) regarding annual training. Explain the importance of being able to demonstrate competence when working with a respirator. Review the component of a respiratory protection program. Review and discuss MSDS sheets in reference to the types of respirator recommended for use with each type of material. Discuss confined space hazards and why at least two workers must be present in a confined space. 

Proper Dress and Grooming: Review the basic standards for proper clothing and grooming. Discuss the importance of dressing appropriately on job sites.
G. Performance Testing-Trainees  perform Performance Tasks 1 and 2

Lesson 3: Hazard Communication


1.  Identify the Standards. Standards should be posted in the classroom for each lesson.
2.  Review Essential Questions.
3.  Identify and review the unit vocabulary. 

Many of the terms used in this lesson were introduced in the Core Curriculum module. Additional terms for this are:

NFPA warning diamond

4.  Lesson content: Hazard Communication: 

Review the various types of hazardous materials that may be present on a job site. Discuss the consequences of exposure to these materials. 

A. Right to Know: Discuss the plumber’s responsibility for being aware of HazCom on the jobsite. Labels: Discuss the different types of HazCom labeling systems. Explain the NFPA’s warning diamond and the HMIS® system and how they are not interchangeable.
B. Material Safety Data Sheets: Review MSDS and hazardous materials. Discuss the information contained on a MSDS and how to read a MSDS. Using the example on pg 2.21, discuss the safety information on PVC adhesives.
C. Responding to Emergencies: Discuss the guidelines of an emergency-response plan and review the plan for your school. Explain the whether a company has a plan; the workers must take personal responsibility for their own safety. Discuss the various things that a worker should beware of on a typical jobsite. Discuss the various types of emergencies and how the response may be different for each situation.

Lesson 4: Work Zones


1.  Identify the Standards. Standards should be posted in the classroom for each lesson.
2.  Review Essential Questions.
3.  Identify and review the unit vocabulary. 

Many of the terms used in this lesson were introduced in the Core Curriculum module. Additional terms for this are:

Lockout/tagout procedures          Guards          Guy wires 
4.  Lesson content: Work Zones

A. Signs and Signals: Explain how signs and tags can safely identify work site cautions and hazards. Review the common signs and the type of information each sign contains. Provide the different types of signs and tags to include:

·  Danger signs

· Cautions signs

· Informational signs

· Safety signs

· Safety tags

Discuss the types of signals used on jobsites.

B. Barricades and Barriers: Review the different types of warning barricades, the relevant colors and the applications of each. 
C. Walking and Working Surfaces: Explain how to keep walking and working surfaces safe.

· Floors

· Walls

· Platforms

· Ramps and runways: review how to avoid injuries on ramps and walkways

· Stairs

· Ladders and scaffolding: Discuss when to use fall protection. Review the hazards of using metal ladders around electrical equipment. Discuss safety instructions when using scaffolding. Review procedures for tying off ladders on the top and securing at the bottom. Have students demonstrate proper use of ladders.

· Roofs: review the safety guidelines when working on roofs. Discuss fall protection and importance of tying off.
Explain the types of floor openings that are potentially hazardous. Discuss the following:

· Stairs

· Hatches

· Chutes

· Trapdoors

· manholes

D. Motorized Vehicles:  Review safe driving procedures for handling motorized vehicles. Explain the importance of being aware of your surroundings and hearing as well as looking when working around motorized vehicles. Discuss the problems associated using motorized vehicles indoors. Discuss the following areas:

· Personal safety: Explain the importance of avoiding the hazards of reckless driving

· Vehicle safety: Review the personal and vehicle safety guidelines for operating and checking motor vehicles.

· Company-owned vehicles: explain the rules for using company-owned vehicles

· Safe-backing: Emphasize the hazards associated with backing up construction vehicles and explain how to back up safely. 
E. Laboratory- Trainees demonstrate the proper use of a ladder. This laboratory corresponds to Performance Task 3.

Lesson 5: Hand and Power Tools


1.  Identify the Standards. Standards should be posted in the classroom for each lesson.
2.  Review Essential Questions.
3.  Identify and review the unit vocabulary. 

Many of the terms used in this lesson were introduced in the Core Curriculum module. Additional terms for this are:

Bladed tools          Impact tools          Liquid-fuel tools

4.  Lesson content: Hand and Power Tools: 

Discuss the types of injuries that occur as a result of hand and power tool accidents such as:

· Burns

· Cuts

· Sprains 

· Electrical shock

· Eye injuries

· Hearing loss

· Broken bones

A. Hand Tools: Discuss the types of injuries from a) bladed tools and b) impact tools. Discuss the problems that can result from exposure to airborne dust and particles. Review an MSDS sheet on concrete dust.
B. Power Tools: Discuss the dangers of working with power tools. Review the safeguards that are needed to prevent accidents and injuries when working with power tools.
C. Electrically Powered Tools: Review the types of protection that are needed to prevent electrical shock.  Review the safety guidelines for working with electrical power tools.

 Discuss the importance of following safety guidelines using electrical cords such as tripping hazards and frayed cords.
Review what things to look for when inspecting power tools. Have students demonstrate how to inspect that the tools are safe to use: 

Demolition saw               reciprocating saw       power drill

D. Liquid-Fuel Tools: Explain how to safely use liquid-fuel tools. Explain safe handling practices when working with propane or gasoline. Discuss the problems when using propane in confined spaces. 
E. Laboratory- Trainees practice inspecting power tools to ensure they are safe to use. This laboratory corresponds to Performance Task 4.

Lesson 6: Trenching and Lockout/Tagout


1.  Identify the Standards. Standards should be posted in the classroom for each lesson.
2.  Review Essential Questions.
3.  Identify and review the unit vocabulary. 

Many of the terms used in this lesson were introduced in the Core Curriculum module. Additional terms for this are:

Shoring          Benching          Subsidence         Protective system          Shields          Energy sources    
4.  Lesson content: Trenching and Lockout/Tagout

A. Trenching: Explain when excavations are necessary and the importance of properly securing the ground in and around a trench.

1. Trenching Hazards: Review and discuss the hazards that may be encountered during excavations.
2. Guidelines for Working in and around a Trench: Review the safety guidelines for working around a trench. Discuss that a competent person must perform inspections at excavations. Discuss the proper use of trench boxes. Review standard safety procedures while working in a trench such as ladders, trench boxes, benching
3. Indications of an Unstable Trench: Discuss the various types of soils and the classifications of soils. Review the types of soils typically found in your area. 
4. Trench Failure and Safety: Review the stresses and weaknesses of an unstable trench. Explain signs to look for whether a trench is unstable. Discuss ways to make a trench safer such as trench boxes, trench shields, shoring, and sloping. Review the different types of shoring methods. Discuss the proper use of guardrails.
      B.     Lockout/Tagout:  

               1. Procedures: Explain how and when to use lockout/ tagout procedures for your shop and on typical jobsites. Review the proponents of a P.R.O.P.E.R. lockout/tagout procedure. Demonstrate the proper use of lockout/tagout procedures using a lockout/tagout kit.
               2. Safeguards: Review the common safeguards necessary to keep a job site safe.
               3. Laboratory- Trainees practice the proper method of performing a lockout/tagout 

                     procedure. This laboratory corresponds to Performance Task 5.

Lesson 7: Confined Spaces


1.  Identify the Standards. Standards should be posted in the classroom for each lesson.
2.  Review Essential Questions.
3.  Identify and review the unit vocabulary. 

Many of the terms used in this lesson were introduced in the Core Curriculum module. Additional terms for this are:

Nonpermit-required confined space          Atmospheric hazards          Permit-required confined space                         

Combustible          Oxygen-enriched atmosphere    

4.  Lesson content: Confined Spaces

A. Classification: review and discuss the types of confined spaces in which students may need to work. Discuss the hazards associated with working in a confined space. 

Discuss restrictions associated with working in confined spaces.

Discuss some of the confined spaces that are typical on a job site:

· Manholes

· Boilers

· Trenches

· Tunnels

· Sewers

· Underground utility vaults

· Pipelines

· Pits

· Air ducts

· Process vessels

    Review and discuss the different types of confined space classifications:

· Nonpermit - required confined space

· Permit -- required confined space

B. Entry Permits

Explain when an entry permit is required. Review the information that entry permit must include.
C. Hazards: Review the main hazards present in confined spaces to include:

· Atmospheric hazards: explain the purpose of using a gas section leader in buying space, and demonstrate how to properly use it. Review the processes that occur in confined spaces that reduce the amount the percentage of oxygen. Explain symptoms of insufficient oxygen.

· Combustible atmospheres: Explain how air in a confined space becomes combustible.

· Toxic atmospheres: Explain and review the effects of toxic gases and vapors
Discuss and review the physical and environmental hazards in confined spaces to include:

· electric shock: 

· purging

· falling objects

· engulfment

· extreme temperatures 

· noise

· slip or wet surfaces

· moving parts

D. Safeguards: discuss the common safeguards for working in confined space to include:

· Monitoring: Discuss the task of an authorized monitor of air in confined spaces.

· Ventilation: review and discuss the importance that confined space attendants may not be able to enter the space to help if ventilation problem occurs.

· PPE: discuss the importance of wearing PPE and following all safety procedures.

· Communications: discuss the importance of always working with a partner who is outside the confined space when performing tasks inside a confined space. Explain why cell phones can set off an explosion in hazardous atmospheres.

· Training: the information regarding the specialized training that must be completed before entering at confined space.

Lesson 8: Underground Safety and Emergency Response


1.  Identify the Standards. Standards should be posted in the classroom for each lesson.
2.  Review Essential Questions.
3.  Identify and review the unit vocabulary. 

Many of the terms used in this lesson were introduced in the Core Curriculum module. Additional terms for this are:

Gassy operations

4.  Lesson content: Underground Safety and Emergency Response

A. Underground Safety: discuss the hazards of working underground. The OSHA requirements for working underground in 29 CFR 1926.800. The various underground hazards and safety that needs to be followed when the following elements are appropriate:

· Access: Discuss and explain the importance of access shafts.

· Air monitoring & ventilation: Emphasize that a competent person is responsible for performing air- monitoring tests.

· Illumination: discuss local code and OSHA regulations for proper lighting requirements.

· Communication: discuss communication method you used when working underground.

· PPE: discuss the types of PPE that should be used when working underground.

· explosion and fire hazards: 

· Emergency procedures: discuss the importance of knowing all access and evacuation plans when working underground.
B. Emergency Response:  Review rules for avoiding accidents, injuries, and contamination. Discuss local emergency action plan and where it is located in the classroom and on typical jobsites. Discuss how emergency response plans are developed. Review an emergency response plan:

· Conditions under which an evacuation would be necessary.

· A clear chain of command.

· Person authorized to order an evacuation.

· Evacuation procedures and emergency escape route assignments.

· Designated meeting area outside of the building.

· Procedures for helping visitors to evacuate.

· Procedures for helping those with disabilities or difficulty understanding English.

· Procedures for workers who remained operate critical plant operations before evacuating

· Procedures for counting for workers after the evacuation.

· Designated rescue and first aid personnel.

· The location and telephone numbers of local emergency agencies, such as hospitals and fire and police departments. ( Generally, calling 911 is the most appropriate response.) 
     Review the emergency escape plans for your classroom and school.
C. Review
D. Module Examination

1. Trainees must score 70% or higher to receive recognition from NCCER.

2. Record the testing results on Craft Training Report Form 200, and submit the results to the Training Program Sponsor.
E.  Performance Testing

1. Trainees must perform each task to the satisfaction of the instructor to receive recognition from NCCER. If applicable, proficiency noted during laboratory exercises can be used to satisfy the Performance Testing requirements.

2. Record the testing results on Craft Training Report Form 200, and submit the results to the Training Program Sponsor.

Attachments for Learning Experiences: 
Notes & Reflections: 
At the end of each module, various teaching tips are included for added activities for the students


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:

· Environmental Protection Agency, www.epa.gov
· Interactive Plumbing Network, www.plumnet.com
· National Safety Council, www.nsc.org
· OSHA, www.osha.gov
· Construction Education Foundation of Georgia, www.CEFGA.org
Additional Resources:

· Core Curriculum, 2004. NCCER. Upper Saddle River, NJ: Prentice Hall

· Pipefitter Level 1, 1998. NCCER. Upper Saddle River, NJ: Prentice Hall
· Pipefitter Level 2, 1998. NCCER. Upper Saddle River, NJ: Prentice Hall
· Pipelayer Level 1, 1999. NCCER. Upper Saddle River, NJ: Prentice Hall
Attachment(s): 
Materials & Equipment: 

Classroom Use

Transparencies

Markers/chalk

Blank acetate sheets

Transparency pens

Pencils and scratch paper

Overhead projector and screen

Whiteboard/chalkboard

Several sample MSDSs, including:


PVC adhesive MSDS


Concrete dust MSDS

Sample safety plan

Sample safety signs

Copies of your local code

Copies of your company’s safety program

Copies of Figure 36

29 CFR 1904, 1910, 1926, and 1929

Sample emergency action plans

Module Examinations

Performance Profile Sheet

Shop Use

Appropriate personal protective equipment

Examples of personal protective equipment:

1. Gloves

2. Hard hat

3. Eye protection

4. Hearing protection

5. Safety shoes

6. Respiratory protection

7. Fall protection (body harness)

8. Rubber gloves to conduct an air test

9. Respirator

Ladders

Lockout/tagout kit

Materials to clean a respirator

Hand and power tools:

1. Bladed

2. Impact

3. Power

4. Electrically powered

5. Liquid fuel

6. Demolition saw

7. Skill saw

8. Reciprocating saw

9. Power drill

Gas detection meter

Sample of intrinsically safe/explosion-proof equipment

What 21st Century Technology was used in this unit?
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