Module 02102-05
Plumbing Safety

Lesson 5 of 5: Confined Spaces, Underground Safety, and Emergency Response

This lesson is a classroom session in which the students will learn about working safely in confined spaces and underground.  Students will also learn how to respond if an emergency occurs on the job site.

Objectives

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

1. Describe what the term “confined space” means.

2. Describe the confined space classifications.

3. Describe confined space safety hazards.

4. Describe typical components of an emergency response plan.

Performance Requirements

· No performance requirements in this lesson.

Reading Assignment

· Module 02102, Sections 10 thru 12

Slide Presentation

· Module 02102, Part 5 (Slides 55 thru 64)

Suggested Equipment/Materials 

· Copies of entry permits

· Copies of an emergency action plan.

· Examples of atmospheric detection meters

Suggested Student Activity

· Have students view a video on confined space safety.

Testing

· Module Review Test Questions 1 thru 5 for Section 10.0.0, Questions 1 thru 5 for Section 11.0.0, and Questions 1 thru 5 for Section 12.0.0.

· Module Examination 

Suggested Lab Activity

· No lab requirements in this lesson.

Additional Resources

· www.safetytrainingnetwork.com/products/confinedspace.shtml  (The Training Network) A variety of confined space training videos.

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

SLIDE 55

· Review the objectives to be covered in this lesson.  Ask students if they have any questions about the lesson or course objectives.

· Define the meaning of a confined space.

· Describe the hazards typically found in a confined space.

· Describe the differences between a non-permit-required and a permit-required confined space.

· Provide students with example characteristics of a confined space and have them determine if the confined space is non-permit-required or permit-required.
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SLIDES 56 & 57

· Explain that a written entry permit is required to enter a permit-required confined space.

· Use the two-part Figure 42 (2 slides) to review the information typically found on an entry permit.
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SLIDE 58

· Review the several types of atmospheric hazards that can be found in a confined space as listed in Section 10.3.0.

· Discuss some of the detection meters used to detect atmospheric hazards. 

·  Have detection meters available to pass around to members of the class.
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SLIDE 59

· Review the several types of other non-atmospheric hazards that can be found in a confined space such as electrical shock, extreme temperature, and moving parts.  See Section 10.4.0.
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SLIDE 60

· Review the several types of safeguards that can be implemented to make working in confined spaces safer.  See Section 10.5.0.

Have students answer Review Questions for Section 10.0.0.  Provide correct answers and remediation at the end of the quiz.  
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SLIDE 61

· State that working conditions in tunnels, shafts, chambers, and passageways located underground are regulated by specific OSHA requirements.

· Review access and air monitoring and ventilation requirements.

· Define what “gassy operations” are and what must be done before working in them.
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SLIDE 62

· Review the illumination and communications requirements for working underground.

· Review the personal protective equipment required when working underground.

· Review the emergency response team requirements that must be in place when persons are working underground.

Have students answer Review Questions for Section 11.0.0.  Provide correct answers and remediation at the end of the quiz.  
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SLIDE 63

· Review the actions that individuals and organizations must take when on-the-job accidents occur.

· Describe what an emergency action plan is, who develops it, and the type of information it typically contains.

· Have samples of different emergency action plans available to pass around to students.  Ask students to report on similarities and differences they see among the different plans.


[image: image9]
SLIDE 64

· Describe the purpose of emergency evacuation procedures and emergency escape routes.

· Ask students to find the emergency escape route map in the building where you are conducting this class.  Ask them to trace out the route so that they know how to evacuate the building in case of an emergency or accident.

Have students answer Review Questions for Section 12.0.0.  Provide correct answers and remediation at the end of the quiz.

At the completion of this session, provide a module review and then administer the Module Examination.  Students must achieve a score of at least 70% and have satisfactorily completed all lab exercises and/or Performance Testing requirements to receive credit for the module.
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SLIDE 64

12.0.0 EMERGENCY 

RESPONSE

•

Typical items included in an emergency action plan include condi

tions under which evacuation is 

required, designated first

-

aid personnel, and emergency escape routes.

•

Persons unsure about the action plan at their job site should as

k their supervisor to explain it.

•

When working in a new area, study the escape plan and be aware o

f alternate escape routes so 

that you will have more than one way to evacuate.

Figure 45

Typical emergency escape plan.
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11.0.0 UNDERGROUND 

SAFETY 

•

When on

-

the

-

job accidents occur, stay calm 

and immediately notify your supervisor. Minor 

injuries can be treated on site, while more 

serious ones may require an ambulance.

•

Many companies have an emergency action 

plan that contains all aspect of what to do and 

who will do it.

•

The action plan is usually created by a 

competent person or by a designated 

emergency action plan coordinator.

Figure 44

Sample Emergency Action Plan.

[image: image13.wmf]MODULE 02102, Part 5

SLIDE 62

11.0.0 UNDERGROUND 

SAFETY 

•

All persons working underground should have their own portable l

amp for light in 

addition to OSHA

-

and code

-

approved lighting systems.

•

Radios and walkie

-

talkies or other approved devices can be used for underground 

communication. OSHA requires at least two communications methods

, one of 

which must be voice.

•

Regular personal protective equipment such as hard hats and eye 

protection, 

along with respirators approved for underground use, are require

d when working 

underground.

•

Open flames and smoking are prohibited underground to reduce the

chance of 

explosion or fire. Flammable liquids such as gasoline must never

be stored 

underground.

•

In case of an emergency, OSHA requires that a rescue team be on 

site or able to 

respond within 30 minutes. If 25 or more people are working unde

rground, two 5

-

person rescue teams must be available.

[image: image14.wmf]MODULE 02102, Part 5

SLIDE 61

11.0.0 UNDERGROUND 

SAFETY 

•

Plumbers working in underground locations such as tunnels and sh

afts are 

exposed to many unique safety hazards. Plumbers working undergro

und should 

be familiar with and follow OSHA requirement 29 CFR 1926.800.

•

Employers are responsible for ensuring that persons who work und

erground 

receive proper training on underground hazards, including access

, ventilation and 

other areas.

•

OSHA regulations specify the number and placement of access shaf

ts. Hoists 

used to transport workers must be able to operate safely in an e

mergency, even if 

the power fails.

•

Fresh air must be supplied to underground workers to prevent the

buildup of 

harmful dust and vapors. OSHA regulations require mechanical ven

tilation if 

natural ventilation cannot supply adequate air.

•

OSHA regulations require a minimum of 200 cubic feet of fresh ai

r per minute for 

each person working underground.

•

A competent person must monitor the atmosphere in underground lo

cations to 

ensure it is the same content and pressure as normal surface air

.

•

Underground working conditions are classified as gassy operation

s if methane or 

other explosive gases exceed acceptable levels, if gas ignition 

has occurred, or 

the work area is connected to an area classified as a gassy oper

ation.
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10.0.0 CONFINED SPACES 

•

Safeguards can be put in place to help protect workers in confin

ed spaces.

•

The air in confined spaces must be tested by properly trained pe

rsons prior to 

entry and continuously monitored while people are working in the

space.

•

The confined space must be adequately and constantly ventilated 

to remove toxic 

vapors and to introduce fresh air.

•

In addition to standard personal protective gear, workers in con

fined spaces may 

require a full body harness and lifeline and an air

-

purifying or air

-

supplying 

respirator.

•

Workers in confined spaces must be able to communicate with othe

r workers in 

the area and persons outside the confined space, especially if a

n accident occurs.

•

Persons should not be allowed to enter a confined space until th

ey have received 

the proper training and authorization to do so.
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10.0.0 CONFINED SPACES 

•

Other physical and environmental hazards can be present in a con

fined space 

including noise, electric shock, and extreme temperatures.

•

Electric shock can occur when power tools are not grounded or ar

e operated 

where it is wet.

•

Purging happens when toxic, corrosive, or natural gases enter an

d mix with air in a 

confined space. This often occurs in pipelines.

•

Materials or equipment can fall into a confined space such as a 

manhole, hitting 

workers below.

•

Engulfment occurs when a worker is buried alive by a liquid or a

solid material 

such as sand, grain, or coal that enters the confined space.

•

Extremely high temperatures in a confined space can cause heat s

troke, while 

extremely cold temperatures can cause hypothermia.

•

High noise levels in a confined space can damage hearing and can

also prevent 

the worker from communicating with others.

•

Slick or wet surfaces in confined spaces increase the risk of sl

ipping and can also 

increase the chance of getting an electric shock.

•

Moving parts such as augers and conveyer belts can seriously inj

ure workers in 

confined spaces.
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10.0.0 CONFINED SPACES 

•

Typical hazards encountered in a confined space include 

atmospheric, combustible, and toxic conditions.

•

Atmospheric hazards are the most common type of hazard in a 

confined space. Monitoring instruments are available to detect t

his 

type of hazard.

•

A confined space that lacks adequate oxygen is called an oxygen

-

deficient atmosphere, while an atmosphere with too much oxygen 

is called an oxygen

-

enriched atmosphere.

•

A safe oxygen level in a confined space is between 19.5 and 23.5

% 

by volume, with 21% considered the normal level.

•

Low oxygen levels can cause a number of serious health problems,

or even death. Higher levels can pose a fire or explosion hazard

.

•

A combustible atmosphere can be created in a confined space if 

combustible gases such as methane and acetylene, or high 

concentrations of airborne dust, are allowed to accumulate.

•

A toxic atmosphere can be created in a confined space if toxic 

vapors such as carbon monoxide are allowed to accumulate. Even 

non

-

toxic gases can be lethal in a combined space if their levels 

are high enough to displace oxygen.

Figure 43

Detection meters 
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10.0.0 CONFINED SPACES 

Figure 42

Entry permit (2 of 2).
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10.0.0 CONFINED SPACES 

•

You are considered to have entered a 

confined space when any part of your 

body passes the entrance or opening of 

the space. If a permit is required, you 

must have it before entering.

Figure 42

Entry permit (1 of 2).
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10.0.0 CONFINED SPACES 

•

Spaces are considered confined when their size and shape restric

t the movement 

of anyone who must enter or work in the space.

•

Air circulation is often poor and toxins may be present. Example

s of confined 

spaces include manholes, tunnels, and underground utility vaults

.

•

Most confined spaces have restricted entrances and exits. These 

small openings 

can cause injuries as people attempt to move in and out.

•

Most organizations have written confined

-

space entry programs and policies that 

identify hazards and specify the equipment or support needed to 

avoid injury.

•

Confined spaces must be inspected before entry and are then clas

sified as non

-

permit required or permit required.

•

A 

nonpermit

-

required confined space is an area free of any mechanical, physi

cal, 

electrical, or atmospheric hazards that can cause death or injur

y. These spaces 

can be accessed by all workers with normal personal protective e

quipment.

•

A permit

-

required confined space has actual or possible hazards and requi

res a 

signed entry permit from a supervisor before entry can be grante

d.

