Module 02102-05
Plumbing Safety

Lesson 1 of 5: Introduction, Causes and Costs of Accidents, and Personal Protective Equipment

This lesson is a classroom session in which the students will learn about the causes and costs of on-the-job accidents and learn about personal protective equipment that must be worn on the job site.  Students will be required to inspect various items of personal protective equipment and put on various pieces of personal protective equipment to fulfill Performance Task requirements

Objectives

Upon completion of this lesson, the student should be able to:
 

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

2. Describe how to handle unsafe acts and unsafe conditions.

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

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

Performance Requirements

· Inspect various items of personal protective equipment to ensure they are in good, safe working order.  This corresponds to Performance Task 1.

· Put on and/or wear various items of personal protective equipment to demonstrate proper usage.  This corresponds to Performance Task 2.

Reading Assignment

· Module 02102, Sections 1 thru 4

Slide Presentation

· Module 02102, Part 1 (Slides 1 thru 20)

Suggested Equipment/Materials 

· Personal protective equipment including gloves, body harness, hardhat, safety shoes, eye protection, and hearing protection.

Suggested Student Activity

· Have students report on incidents they are aware of where someone was injured because safety precautions were ignored or the person failed to use personal protective equipment. 

· Discuss a basic safety concern such as the use of seat belts. Ask the students to relate incidents they know of in which seat belts made, or would have made, a difference.

Testing

· Module Review Test Questions 1 thru 5 for Sections 1.0.0 – 3.0.0 and Questions 1 thru 5 for Section 4.0.0.

· CONTREN( Connect, Active Figures 4 and 12 through 15 

Suggested Lab Activity

· Students must inspect their personal protective equipment to determine if it is safe to use and then demonstrate that they can put on/wear their personal protective equipment.

Additional Resources

· www.osha-safety-training.net  (National Safety Compliance) A variety of training videos and other training resources covering all aspects of construction site safety.

· www.cdc.gov/niosh (National Institute for Occupational Safety and Health). Contains numerous case histories of construction site accidents.

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

INSTRUCTOR NOTES

SLIDE 1

· Review the objectives for the module.

· Review the objectives to be covered in this lesson.  Ask students if they have any questions about the lesson or course objectives.
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· Describe the common causes for most plumbing-related accidents.

· Define who a “competent person” on a job site is.  Cite the OSHA regulation that defines a competent person.
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· Describe the various unsafe acts and unsafe conditions that can lead to job site accidents and injuries.

· Ask students to relate any unsafe acts or conditions that they may have observed at a job site, such as personnel not wearing hard hats or safety shoes.
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· Describe how an accident can impact all levels of a construction company or business.

· If available, provide a case history from your personal experience to illustrate the point.
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· Explain that indirect or uninsured costs of an accident are often two to seven times greater than costs covered by insurance (direct costs).

· Calculate the indirect cost of an accident
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· Describe in detail the various accident costs that are not covered by insurance.

· Describe OSHA’s role in helping to maintain a safe working environment at construction sites.

Have students answer Review Questions for Sections 1.0.0 – 3.0.0.  Provide correct answers and remediation at the end of the quiz.
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· Describe the purpose of personal protective equipment.

· List the types of personal protective equipment commonly used by plumbers.

· Introduce students to the hard hat.  Describe its various parts and demonstrate how to correctly wear it.
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· Explain the necessity of wearing eye protection on the job.

· Describe some of the different types of eye protection available and demonstrate how to use each type.

· Have samples of different types of eye protection available to pass around to students.  Provide different work environment scenarios to students and ask them to identify the eye protection that would be most appropriate.
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· Describe conditions under which gloves should be worn. Point out that hazards exist from sewage and chemicals.

· Demonstrate the procedure for testing rubber gloves for leaks.
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· Describe the various reasons for wearing safety shoes on the job.

· Arrange for a traveling safety shoe van to visit the classroom so that students can be fitted for and order their own safety shoes.
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· Describe the various noises encountered on a construction site that can eventually lead to hearing loss. Use a jackhammer as an example.
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SLIDE 12

· State that wearing earplugs can protect the ears from loud noises.

· Have a set of earplugs available to pass around to the class.
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· State that wearing earmuffs can also protect the ears from loud noises.  

· Explain that earplugs and earmuffs worn together may be required if the noise level is very high.

· Have a set of earmuffs available to pass around to the class.
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· Explain that equipment that prevents falls must be worn in work areas where falls from elevation could occur.

·  Describe some of the common situations where falls might occur such as around stairwells, elevator shafts, and roof openings.

· Introduce the safety harness.  Demonstrate how the harness is worn by using a student volunteer.
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· Introduce lanyards and demonstrate how they are used with a safety harness.
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· Describe the circumstances under which respiratory protection is needed on the job.

· Describe the three types of respiratory protection devices.

· Introduce air-purifying respirators and list the four main groups.

· Have a reusable respirator available.  Pass it around the class and ask for a student volunteer to demonstrate how it is worn.
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· Introduce the powered air-purifying respirator.

· Have a powered air-purifying respirator available.  Pass it around the class and ask for a student volunteer to demonstrate how it is worn.
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· Introduce supplied-air respirators and describe the circumstances under which they are used.

· Have a supplied-air respirator available.  Pass it around the class and ask for a student volunteer to demonstrate how it is worn.
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· Introduce the self-contained breathing apparatus and the emergency escape breathing apparatus and describe the circumstances under which each type is used.

· Have one type of a self-contained breathing apparatus available.  Pass it around the class and ask for a student volunteer to demonstrate how it is worn.
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· Describe the components that make up an employer respiratory protection program.

· Explain how an MSDS can help in selecting the proper respirator for a job.

· Demonstrate how to perform positive and negative fit checks on a respirator.  Ask for student volunteers to perform positive and negative fit checks on a respirator.

· Describe standards for proper clothing and grooming on the job.

Have students answer Review Questions for Section 4.0.0.  Provide correct answers and remediation at the end of the quiz.  Have students complete Active Figures 4 and 12 though 15.

Students must inspect various items of personal protective equipment and put on/wear various items of personal protective equipment.  These tasks correspond to module Performance Tasks 1 and 2 respectively.
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4.0.0 PERSONAL 

PROTECTIVE EQUIPMENT 

•

Employers must have a respiratory protection program that includ

es features such as 

employee training, sanitary storage, annual fit testing, and reg

ular inspection.

•

Respirator selection is based on the type of hazardous materials

that will be 

encountered on the job. The material safety data sheet (MSDS) wi

ll list hazardous 

ingredients in materials and specify the type of respirator that

should be used.

•

Respirators are useless unless properly fit

-

tested to the wearer. This can be ensured 

by performing a positive and a negative fit check every time the

respirator is worn.

•

During the positive fit check, you block the exhalation port and

breathe into the mask. 

During the negative fit check, you block the inhalation valve an

d try to inhale.

•

OSHA has set standards for personal protective equipment, but ha

s not set standards 

for workplace clothing or for personal grooming.

•

Wear clothing that is neither too tight nor too loose. Wear shoe

s with good traction. 

Avoid wearing jewelry and keep hair and beards neatly trimmed.
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4.0.0 PERSONAL 

PROTECTIVE EQUIPMENT 

•

A self

-

contained breathing apparatus (SCBA) provides the highest level 

of respiratory 

protection It can be used in oxygen

-

deficient atmospheres, poorly ventilated or 

confined spaces, and dangerous atmospheres.

•

An emergency escape breathing apparatus (EEBA) is a smaller vers

ion of the SCBA.

Figure 15

Emergency escape breathing apparatus.
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4.0.0 PERSONAL 

PROTECTIVE EQUIPMENT 

•

Supplied

-

air respirators provide air for extended periods through a high

-

pressure hose 

connected to an external air source such as a compressor.

•

Supplied

-

air respirators are available in continuous flow and pressure

-

demand types.

Figure 14

Supplied

-

air respirator.
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4.0.0 PERSONAL 

PROTECTIVE EQUIPMENT 

·

Powered air

-

purifying respirators (

PAPRs

) are made in half

-

mask, full

-

facepiece

, and 

hood styles. They use battery

-

operated blowers to pull air through the filter cartridge.

Figure 13

Powered air

-

purifying respirator.
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4.0.0 PERSONAL 

PROTECTIVE EQUIPMENT 

•

When working near breathing hazards or around 

asbestos, a respirator must be used. The three main 

types of respirators include air

-

purifying respirators, 

supplied

-

air respirators, and self

-

contained breathing 

apparatus (SCBA).

•

Air

-

purifying respirators contain charcoal that absorbs 

certain toxic vapors. They provide the lowest level of 

protection. They are available in no

-

maintenance and 

low

-

maintenance versions, as well as reusable and 

powered versions.

•

No

-

maintenance and low

-

maintenance respirators are 

used in light

-

duty applications. Reusable versions are 

available in half

-

mask and full

-

facepiece

styles.

Figure 12

Reusable air

-

purifying 

respirators.
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4.0.0 PERSONAL 

PROTECTIVE EQUIPMENT 

•

The lanyard is then attached to the safety harness on one end an

d to a secure point 

on the other end.

•

With this arrangement, falls are limited to a maximum of 6 feet.

•

Fall protection methods such as guardrail systems or covers must

be provided for 

work areas higher than 6 feet or around holes that are 6 feet or

deeper.

•

Wear fall protection equipment when working near stairwells, ele

vator shafts, and 

protruding rebar.

Figure 11

Lanyards.
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4.0.0 PERSONAL 

PROTECTIVE EQUIPMENT 

•

OSHA requires workers to wear a safety harness 

and lanyard to reduce the chance of falling when 

working in elevated areas.

•

The safety harness fits over the body.

Figure 10

Typical safety harness.
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4.0.0 PERSONAL 

PROTECTIVE EQUIPMENT 

·

Another type of hearing protection is earmuffs, which are large,

padded covers 

for the entire ear.

Figure 9

Earmuffs.
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4.0.0 PERSONAL 

PROTECTIVE EQUIPMENT 

·

In areas where loud noises are present, ear protection must be w

orn. Earplugs 

are one type of hearing protection.

Figure 8

Earplugs.
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4.0.0 PERSONAL 

PROTECTIVE EQUIPMENT 

·

Exposure to the loud noises encountered on a construction site c

an cause ear 

damage over time. Exposure to sound levels rated 90 decibels (dB

) and higher 

must be limited.

Table 2  Maximum Noise Levels

Hammer drill

0.25 or less

115

Power shovel

0.5

110

Spray painter

1

105

Impact Wrench

1.5

102

Chop saw

3

100

Hand drill

3

97

Tractor

4

95

Belt Sander

6

92

Power lawn mower

8

90

Examples 

Maximum Hours of

Continuous Exposure per Day 

Sound Levels 

(decibels) 
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4.0.0 PERSONAL 

PROTECTIVE EQUIPMENT 

·

Safety shoes with steel toes and steel soles can protect your fe

et from being 

crushed and from punctures caused by stepping on a nail or other

sharp object. 

Wearing of safety shoes is usually required on construction site

s.

Figure 7

Safety shoes.
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4.0.0 PERSONAL 

PROTECTIVE EQUIPMENT 

•

Heavy

-

duty gloves must often be worn to protect from 

your hands from cuts and burns.

•

Rubber gloves, used to protect against chemicals and 

sewage, should be inspected for cuts that could allow 

contaminants to enter.

•

Read paragraph 4.3.0 for the procedure for checking 

rubber gloves for cuts or leaks by pressurizing them 

with air.

Figure 6

Work gloves.
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4.0.0 PERSONAL 

PROTECTIVE EQUIPMENT 

•

Always wear eye protection whenever there is even the 

slightest chance of an eye injury.

•

Safety glasses will protect your eyes from object flying 

directly at you, but safety goggles will give the best 

protection by protecting from flying objects coming from 

all directions.

•

Safety glasses are available with prescription lenses 

and can be fitted with side shields to increase their 

protection.

•

If you are or working around welding, use safety 

goggles with tinted lenses or wear a welding hood.

Figure 5

Typical safety goggles and glasses.
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4.0.0 PERSONAL 

PROTECTIVE EQUIPMENT 

•

Your personal protective equipment (PPE) is designed to protect 

you from injuries. 

Wear it at all times, inspect it for damage, and avoid altering 

or modifying it in any 

way.

•

Examples of PPE include hard hats, gloves and eye protection. 

•

A hard hat protects your head. When wearing one, adjust the head

band, not the 

hat, so that the webbing fits your head and there is a 1

-

inch space between your 

head and the shell of the hat.

•

Wear the hat correctly. If necessary, cover 

long hair with a hairnet or bandana to 

prevent it from becoming entangled in 

machinery.

Figure 4

Typical hard hat.

[image: image36.wmf]MODULE 02102, Part 1

SLIDE 6B

3.0.0 COSTS AND 

IMPACTS OF ACCIDENTS

Wages or other benefits paid 

to disabled worker

Overhead costs while 

production is stopped

Loss of bonus or payment of 

forfeiture for delays 

Training replacement 

worker

Decreased production of 

replacement worker

Benefits paid to injured 

worker or 

dependents 

Idle machine 

time 

Time lost 

by workers 

receiving 

first aid 

Cost of 

processing 

reports 

Surplus worker for 

replacement of injured worker 

Unfavorable 

public 

relations 

Loss of skill and 

experience 

Lowered 

production of 

replacement 

worker 

Time spent 

repairing 

damaged 

equipment 

Costs of 

investigations 

Rental of equipment to replace 

damaged 

equipmen

Increased 

labor conflict 

Time spent on injured 

worker

’

s welfare 

Loss of skill 

and 

experience 

Time spent 

cleaning up 

accident 

area 

Transportation 

costs 

Difference between actual 

losses and amount recovered 

Lowered 

employee 

morale 

Cost of medical services 

Product 

spoiled by 

accident 

Idle time of 

workers 

whose work 

is 

interrupted 

First aid 

expenses 

Associated Costs 

Intangibles 

Off

-

the

-

Job Accidents 

Production 

Costs 

Wage 

Losses 

Injuries 

Table 1  Costs/Impact Not Covered by Typical Employer Insurance 

Policies
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3.0.0 COSTS AND 

IMPACTS OF ACCIDENTS

•

The larger, indirect costs include property and equipment damage

, production 

delays, and lost time, and are usually two to seven times greate

r than direct costs.

•

The mission of OSHA is to ensure a safe and healthy workplace. S

ince it was 

created in 1971, workplace deaths have been halved, while injury

and illness rates 

have declined 40%.

•

OSHA adopts and enforces safety regulations known as standards. 

Some, like the 

Hazard Communication (

HazCom

) Standard apply, to all industries while, others are 

aimed at specific industries.
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3.0.0 COSTS AND 

IMPACTS OF ACCIDENTS

·

Accident costs can be classified as direct (covered by insurance

) or indirect (not 

covered by insurance).

Figure 3

Hidden costs of accidents.
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3.0.0 COSTS AND 

IMPACTS OF ACCIDENTS

·

Costs incurred as the result of on

-

the

-

job accidents affects everyone in the 

organization because that money cannot be spent on raises, bonus

es, and items 

that can make the company more competitive.

Figure 2

Companies are a combination of workers and management.
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2.0.0 CAUSES OF 

ACCIDENTS 

•

To prevent accidents, all persons must understand that most on

-

the

-

job accidents are caused 

by unsafe act and/or unsafe working conditions.

•

If you observe co

-

workers engaging in unsafe acts, tell them to stop. If necessary

, notify your 

supervisor if the unsafe acts continue.

•

Examples of unsafe acts include the improper use of equipment, d

isabling safety devices, and 

horseplay. 

•

Unsafe conditions such as poor 

lighting, poor ventilation, and 

clutter caused by poor 

housekeeping can cause 

accidents. Pick up clutter and 

debris and properly store all 

materials to avoid accidents.

Figure 1

Horseplay is dangerous
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1.0.0 INTRODUCTION

•

Most plumbing

-

related accidents and injuries are caused by worker carelessness

, 

poor safety planning, lack of training, or failure of the employ

er or employee to 

follow safety regulations.

•

To prevent accidents, businesses must have a safety program that

covers all 

aspects of the job and involves all employees.

•

The Occupational Safety and Health Administration, known as OSHA

, requires that 

a company

-

appointed competent person be on the job site before any job is 

started.

•

OSHA regulation CFR 1926.32 defines a competent person as one wh

o is capable 

of identifying safety hazards in the workplace and is authorized

to take corrective 

actions to eliminate them.
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Objectives

When you have completed this module, you will be able to do the 

following:

1.

Describe the common unsafe acts and unsafe conditions that cause

accidents.

2.

Describe how to handle unsafe acts and unsafe conditions.

3.

Explain how the cost of accidents and illnesses affects everyone

on site.

4.

Demonstrate the use and care of appropriate personal protective 

equipment.

5.

Identify job

-

site hazardous work specific to plumbers.

6.

Demonstrate the proper use of ladders.

7.

Demonstrate how to maintain power tools safely.

8.

Explain how to work safely in and around a trench.

9.

Describe and demonstrate the lockout/

tagout

process.

