Module 02102-05
Plumbing Safety

Lesson 4 of 5: Trenching, and Lockout/Tagout

This lesson is a classroom session in which the students will learn about the safe use of hand and power tools typically used by plumbers. Students will be required to inspect power tools to ensure they are safe to use to fulfill a Performance Task requirement.

Objectives

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

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

2. Describe the three methods used to make a trench safer.

3. Describe and demonstrate the lockout/tagout process.

4. Describe the emergency removal procedure of a lockout/tagout.

Performance Requirements

· Practice and/or demonstrate how to perform a lockout/tagout.  This corresponds to Performance Task 5.

Reading Assignment

· Module 02102, Sections 8 & 9

Slide Presentation

· Module 02102, Part 4 (Slides 47 thru 54)

Suggested Equipment/Materials 

· Lockout tags and locks

· Samples of different types of soils

Suggested Student Activity

· Have students visit a construction site where trenching is being done to observe methods used to prevent cave-ins.  Have students report on what they observed.

Testing

· Module Review Test Questions 1 thru 5 for Section 8.0.0 and Questions 1 thru 5 for Section 9.0.0.

· CONTREN( Connect, Active Figure 38 

Suggested Lab Activity

· Students must demonstrate how to perform a lockout/tagout.

Additional Resources

· www.buildsafe.org/resource/trench/trench.htm  (The Construction Safety Council) A variety of downloadable information on trenching safety.

· www.osha.gov/dts/osta/lototrainign/index.htm  (OSHA) A lockout/tagout interactive training program.

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

SLIDE 47

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

· Define trenches and provide examples of situations where plumbers are required to work in trenches.

· Describe the hazards of working in or around trenches.

· Describe the guidelines for working in and around a trench.

· Define a competent person and explain his/her role in ensuring trench safety.

· Describe the types of measures used to prevent the cave-in of a trench over 5 feet deep.

· Under your supervision, have students visit a construction site where trenching is being done to observe safety measures being taken.  Have students report on their findings.
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· Describe the methods used to safely enter and leave a trench.

· Describe the guidelines for constructing/placing ladders, ramps, and stairways used to enter and leave trenches.
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· Obtain samples of each of the types of soils covered in the table and allow the students to examine the samples.

· Explain that soil type has an effect on the design of access ramps entering and leaving a trench and the type of shoring used to support the walls of the trench.
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· Describe the various symptoms that indicate that a trench is unstable and at risk of collapsing.

· Describe the different types of trench cave-ins.

· Describe the kinds of conditions that are likely to result in a trench cave-in. 
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· Describe the three methods used to make trenches safer: shoring, trench shields, and sloping.

· Describe the methods and procedures used to prevent workers from falling into an open trench.

Have students answer Review Questions for Section 8.0.0.  Provide correct answers and remediation at the end of the quiz.  Have students complete Active Figure 38.
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· Describe the purpose of lockout/tagout devices.

· Explain the circumstances under which multiple lockout devices would be used.
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· Explain that in addition to electrical equipment, lockout/tagout is also on valves that control the flow of liquids.
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· Describe and demonstrate all aspects of lockout/tagout procedures including sequences, restoring energy, and emergency removal of authorization.

· Review job site safeguards designed to reduce accidents.   

· Allow students to practice all aspects of the lockout/tagout procedure.

· Play Video on Slide 54B

Have students answer Review Questions for Section 9.0.0.  Provide correct answers and remediation at the end of the quiz.  

Students must demonstrate how to perform a lockout/tagout.  This task corresponds to Performance Task 5.
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9.0.0 LOCKOUT/TAGOUT 
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9.0.0 LOCKOUT/TAGOUT 

•

The three steps of a typical lockout/

tagout

procedure include the lockout/

tagout

sequence, restoring energy, and emergency removal authorization.

•

The first step of the lockout/

tagout

sequence involves a check to see that no 

changes to the procedure have been made since the procedure was 

last used. 

Then, identify all authorized and affected employees involved wi

th the pending 

lockout/

tagout

.

•

Verify that electrical test equipment used to verify power shuto

ff is functioning 

properly by testing it with a known power source.

•

Once the work is done, energy can be restored to the equipment. 

•

OSHA regulations state that only the person who applied a lockou

t/

tagout

device 

can remove it. However, there are exceptions to this rule.

•

There are other common safeguards to keep the job site safe. For

example, lock 

and tag motorized equipment and disable any starting devices if 

they require 

repair or replacement.
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9.0.0 LOCKOUT/TAGOUT 

•

In a 

tagout

, components that allow the flow of water or power 

are set in a safe position and a written warning or 

tagout

device 

is attached to them.

Figure 41

Placing a lockout/

tagout

device.
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9.0.0 LOCKOUT/TAGOUT 

•

Lockout and 

tagout

devices protect workers from all 

possible sources of energy, including water and other 

liquids.

•

In a lockout, an energy

-

isolating device such as a stop 

valve, a disconnect switch, or a circuit breaker, is 

placed in the off position and locked.

•

Lockout devices can be key or combination devices. 

Multiple lockout devices are used when more than one 

person has access to the equipment.

Figure 40

Multiple lockout device.
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8.0.0 TRENCHING 

•

Stress and pressure in the soil of a trench wall can place great

stress on the protective system 

put in place to prevent trench failure.

•

The most common hazard during an excavation is trench failure or

cave

-

in where one or both 

edges of the trench cave in, slide in, or shear away.

•

Soil piled too close to the edge of a trench or other excavation

, combined with certain soil 

conditions, can also cause trench cave

-

ins.

•

Trenches can be made safer by shoring or supporting the walls of

the trench, installing trench 

shields or trench boxes to prevent collapse, or by cutting the w

alls back at an angle to the 

trench floor, called sloping.

•

Walkways across trenches or other excavations may require the in

stallation of guardrails and 

safety nets to guard against falls.

Figure 39

Shoring methods.
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8.0.0 TRENCHING 

•

A number of stresses and weaknesses 

can occur in a trench that could lead to 

trench failure. Tension cracks can 

cause toppling, while stress in the soil 

can cause subsidence at the surface.

Figure 38

Indications of an unstable trench.
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8.0.0 TRENCHING 

•

The design of structural ramps, when used, must consider soil co

nditions and must be done by a 

competent person. The ramp must be built so that the sections fi

ts together well to prevent displacement of 

the soil in the trench.

Table 3 Determination of Soil Type

Source: Occupational Safety and Health Administration website. 

“

OSHA Technical Manual, Section V, Chapter 2. Excavations: Hazard

Recognition in 

Trenching and Shoring,

”

www.osha.gov/dts/osta/otm/otm_v/otm_v_2.html#4, reviewed Februa

ry 23, 2004 

Where soils are configured in layers (i.e., where a layered geol

ogic structure exists), the soil must be classified on the basis

of the 

soil classification of the weakest soil layer. Each layer may be

classified individually if a more stable layer lies below a les

s stable 

layer (i.e., where a Type C soil rests on top of stable rock). 

Layered geological 

strata 

Cohesive soils with an unconfined compressive strength of 0.5 

tsf

(48 

kPa

) or less. Other Type C soils include granular soils such 

as gravel, sand and loamy sand, submerged soil, soil from which 

water is freely seeping, and submerged rock that is not stable. 

Also included in this classification is material in a sloped, la

yered system where the layers dip into the excavation or have a 

slope 

of four horizontal to one vertical (4H:1V) or greater.

Type C soils 

Cohesive soils with an unconfined compressive strength greater t

han 0.5 

tsf

(48 

kPa

) but less than 1.5 

tsf

(144 

kPa

). Examples of 

other Type B soils are angular gravel; silt; silt loam; previous

ly disturbed soils unless otherwise classified as Type C; soils 

that 

meet the unconfined compressive strength or cementation requirem

ents of Type A soils but are fissured or subject to vibration; d

ry 

unstable rock; and layered systems sloping into the trench at a 

slope less than 4H:1V (only if the material would be classified 

as a 

Type B soil). 

Type B soils 

Cohesive soils with an unconfined compressive strength of 1.5 to

ns per square foot (

tsf

) (144 

kPa

) or greater. Examples of Type A 

cohesive soils are often clay, 

silty

clay, sandy clay, clay loam, and, in some cases, 

silty

clay loam and sandy clay loam. (No soil is 

Type A if it is fissured; is subject to vibration of any type; h

as previously been disturbed; is part of a sloped, layered syste

m where 

the layers dip into the excavation on a slope of four horizontal

to one vertical [4H:1V] or greater; or has seeping water.) 

Type A soils 

Natural solid mineral matter that can be excavated with vertical

sides and remain intact while exposed. It is usually identified

by a 

rock name such as granite or sandstone. Determining whether a de

posit is of this type may be difficult unless it is known whethe

r 

cracks exist and whether or not the cracks run into or away from

the excavation. 

Stable rock 

Description 

Category/Type 
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8.0.0 TRENCHING 

•

Workers need safe and reliable ways to enter and leave trenches.

Methods include ramps, 

stairways and ladders.

Figure 37

Ladder in a trench.
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8.0.0 TRENCHING 

•

Plumbers often have to dig trenches for sewer or water supply 

lines.

•

A trench is defined as a narrow excavation made below the 

surface of the ground in which the depth is greater than the wid

th 

and the width does not exceed 15 feet.

•

When soil is removed from the trench, pressure exerted on the 

trench wall may cause it to collapse on anyone working in the 

trench unless the trench walls are properly secured by shoring, 

sloping, or shielding.

•

Working around a trench presents many hazards such as 

collapse of the trench, the presence of toxic vapors, and the 

potential for flooding. 

•

OSHA requires that a competent person inspect trenches and 

excavations at the start of each workday and throughout the shif

t, 

as well as after rainstorms or other occurrences that might 

increase hazards.

•

There are several guidelines for working safely in a trench. For

example, make sure someone is on top of the trench as you enter 

it and keep tools and excavated dirt at least 2 feet from the ed

ge 

of the trench.

•

Always make sure shoring, trench boxes, benching, or sloping 

are used for trenches over 5 feet deep. 

Figure 36

Trench box.

