Module 02101-05
Introduction to the Plumbing Profession

Lesson 1 of 1: Introduction, The Plumbing Profession

This lesson is a classroom session in which the students will learn about the history of plumbing and how to be successful in the profession.  There are no lab exercises in this lesson.

Objectives

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

1. Describe the history of the plumbing profession.

2. Identify the responsibilities of a person working in the construction industry.

3. State the personal characteristics of a professional.

4. Identify the stages of progress within the plumbing profession and its positive impact on society.

Performance Requirements

· There are no performance requirements in this lesson.

Reading Assignment

· Module 02101, Sections 1 thru 5

Slide Presentation

· Module 02101, Slides 1 thru 14

Suggested Equipment/Materials 

· None required for this lesson.

Suggested Student Activity

· Invite a guest lecturer to address the students about careers in plumbing.  Ideally this person should have started as an apprentice and worked his or her way up in the trade to a position of responsibility.  Ideal candidates would be owners of their own plumbing business or someone in a management position in the construction industry.

Testing

· Module Review Test Questions 1 thru 15 for Sections 1.0.0 – 3.0.0 and 1 thru 10 for Sections 4.0.0 – 5.0.0.

· CONTREN( Connect, Active Figure 1 

· Module Examination

Suggested Lab Activity

· There are no lab activities in this module.

Additional Resources

· www.bls.gov/oco/ocos211.htm  (U.S. Dept. of Labor) Website detailing job opportunities in the plumbing and pipe fitting trade in the United States. 

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

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 benefits of being a part of an NCCER training program.

· Explain that this apprenticeship program combines classroom and hands-on experience.  Skills and knowledge gained in this program can eventually lead to a person becoming a journey plumber.

· Ask students if they have any friends or relatives in the plumbing profession.  Have the students describe any success stories of their friends and/or relatives in the profession.
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· State that plumbing technology has evolved and improved through the ages.
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· Describe the milestones and improvements in plumbing technology through the ages.
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· Describe some of the milestones and improvements in plumbing technology that have taken place in the last 100 years.
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· Describe some of the systems that plumbers install and what those systems do.

· Define plumbing using the definition in 3.1.0.

· Define the systems that are excluded in the plumbing definition.
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· Explain how plumbers protect the health, safety and comfort of the nation.

· Describe the federal laws that affect plumbers and the systems they install.

· Explain the problems caused by cross-connections and briefly describe some of the devices that plumbers install to prevent cross-connections.
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· Describe the three phases of a plumbing project: underground rough-in, above ground rough-in, and finish.

· Describe some of the other duties performed by plumbers.

· Explain how model codes are used to formulate local plumbing codes.
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· Explain why most localities require plumbers to be licensed.

· Explain that a formal training program is often a prerequisite to taking a licensing exam.
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· Describe the principles and values (ethics) that guide the conduct of plumbers.  Refer to Appendix “A”.

· Review the qualities of a good plumber covered in sections 4.1.0 thru 4.4.0 (positive attitude, honesty, loyalty, and willingness to work).
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· Review the qualities of a good plumber covered in sections 4.5.0 thru 4.8.0 (responsibility, cooperation, attention to rules and regulations, and promptness and reliability).
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· Describe the varied opportunities for advancement available in the plumbing profession once a person completes his or her apprenticeship.

· Have a guest speaker address the students.  Have that person relate his or her success story as the result of entering the plumbing profession.


[image: image12]
SLIDE 13

· Explain that the Department of Labor’s Office of Apprenticeship Training, Employer and Labor Services (ATELS) sets the minimum standards for training programs across the country.

· State that the NCCER Plumbing apprenticeship program meets federal standards.

· Explain the meaning of a competency-based training program.

· Describe the characteristics of Youth Apprenticeship Programs.
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· Outline the standards for a typical apprenticeship program.

· Describe what trainees should expect from their employer or sponsor in an apprenticeship program.

· Describe what the trainees should expect from the apprenticeship program.

· Describe what trainees should expect from the apprenticeship committee.

At the completion of this session, have students complete Review Questions for sections 1.0.0 – 3.0.0 and 4.0.0 – 5.0.0 and complete Active Figure 1.

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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5.0.0 CAREER 

OPPORTUNITIES IN PLUMBING

•

All apprenticeship standards call for a certain amount of on

-

the

-

job training. A traditional 

plumbing program normally calls for 2000 hours per year and a to

tal of 8000 hours over a 

four

-

year program.

•

Apprenticeship sponsors are required to receive and report the a

pprentice's time records 

and send them to the federal and/or state apprenticeship program

s for review.

•

Persons wishing to enter an apprenticeship program must submit c

ertain required 

information to the apprenticeship committee. Read paragraph 5.1.

2 for a list of typical 

requirements to enter an apprenticeship program.

•

Once in a program, apprentices have certain obligations. For exa

mple, on

-

the

-

job training 

reports must be submitted monthly. Read paragraph 5.1.2 for a li

st of obligations the 

apprentice must meet.

•

An apprenticeship sponsor must ensure that the trainee is making

satisfactory on

-

the

-

job 

training progress and does not violate apprenticeship standards.

The sponsor must also 

pay a share of the cost of operating the apprenticeship program.

•

The apprentice should expect that his or her program is national

ly recognized and that is 

comprehensive, standardized, and based on developing and demonst

rating 

competencies. It should not be based simply on the amount of tim

e spent in a classroom.

•

The apprentice should expect the apprenticeship committee to enf

orce government

-

approved standards for apprenticeship programs. Read paragraph 5

.4.0 in its entirety for 

a list of government

-

approved apprenticeship.
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5.0.0 CAREER 

OPPORTUNITIES IN PLUMBING

•

Mechanical engineers research, develop, design, manufacture, and

test a wide variety of 

mechanical devices, many of which are encountered in the plumbin

g trade.

•

Plumbing inspectors are often plumbers who work for local govern

ments. They inspect 

plumbing installations at various stages of construction to ensu

re the installations are in 

compliance with local codes.

•

The Department of Labor's Office of Apprenticeship Training, Emp

loyer and Labor 

Services (ATELS) sets the minimum standards for training program

s across the country.

•

ATELS programs rely on mandatory classroom instruction and OJT. 

For example, they 

require a minimum of 144 hours of classroom instruction and 2000

hours of OJT per 

year.

•

The NCCER

-

developed plumbing program used the ATELS standards as a minimum

when it developed this training program.

•

The plumbing program is competency

-

based, meaning trainees must demonstrate the 

required skills and knowledge. Once that is done for a particula

r module, that information 

is sent to NCCER and kept in the National Registry.

•

Youth Apprenticeship Programs allow students to begin their appr

entice training while 

still in high school, even allowing them to gain limited on

-

the

-

job experience.

•

Youths may work under this program as young as age 16, but are r

estricted to non

-

hazardous jobs. However, under certain conditions, 17

-

year olds are allowed to operate 

motor vehicles.
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5.0.0 CAREER 

OPPORTUNITIES IN PLUMBING

•

Opportunities in the plumbing career field are limited only by y

our skills, knowledge, and 

ambition. Completion of the apprenticeship program can open the 

door to those 

opportunities.

•

From apprentice, one can 

progress to a journey plumber and 

eventually become a master 

plumber, a person who 

consistently demonstrates the 

highest level of skill. Master 

plumbers are the proven experts 

in the trade.

•

Project managers or project 

administrators use their plumbing 

knowledge to control the scope 

and direction of a plumbing 

business.

•

Plumbing estimators work for 

contractors and plumbing supply 

houses. They use their plumbing 

knowledge to assess the materials 

and labor required to complete a 

job.

Figure 3

Opportunities in the construction industry.
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4.0.0 KEYS TO 

PROFESSIONAL SUCCESS

•

As a trainee, your primary responsibility is to do what is asked

of you. As a 

professional plumber, however, your responsibilities will be gre

ater.

•

Always take responsibility for your actions and do not make excu

ses and 

blame others when you make a mistake.

•

The success of any team, be it at work or play, depends on the c

ooperation of 

all the members of that team.

•

Rules and regulations are necessary in any work situation. It is

important to 

know, understand, and follow all rules and regulations related t

o your job.

•

It is important to show up for work every day, on time and prepa

red to work. 

Not showing up and fulfilling your obligations forces others to 

pick up the 

slack, causing hard feelings.

•

Legitimate excuses for not being able to fulfill this obligation

include 

personal or family illness, death in the family, or circumstance

s beyond your 

control.
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4.0.0 KEYS TO 

PROFESSIONAL SUCCESS

•

Your success as a plumber is greatly enhanced by becoming skille

d and 

knowledgeable in your craft and by adhering to a code of profess

ional ethics.

•

Successful plumbers are always alert to their safety and the saf

ety of others. 

If you see an unsafe condition, report it immediately.

•

Successful plumbers exhibit the qualities of a positive attitude

, honesty, 

loyalty, responsibility, and cooperation to name just a few.

•

A positive attitude is essential for success as a plumber and su

ccess in life in 

general.

•

Your reputation will always precede you. A reputation for honest

y and 

integrity will make employers want to hire you because they know

you can be 

trusted.

•

Loyalty in a professional setting means keeping your employer's 

interests in 

mind. A loyal employee fulfills commitments. For example, do not

go to work 

for someone else until you have fulfilled you obligations to you

r current 

employer.

•

A willingness to learn new things is important in the modern wor

kplace, 

where technology is changing the way all aspects of work is done

.
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3.0.0 THE PLUMBING 

PROFESSION

·

All states require plumbers to be licensed, often after the comp

letion of an 

apprenticeship and/or on

-

the

-

job training (OJT).

Figure 2

Examples of plumbing licenses.
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3.0.0 THE PLUMBING 

PROFESSION

•

Plumbing can be divided into three broad phases. During the 

underground rough

-

in

phase, the plumber locates all supply and waste connections fro

m the building to 

public utilities and establishes where theses systems enter and 

leave the building.

•

Above ground rough

-

in

, also called 

top

-

out

or 

stack out

, involves cutting holes in 

walls, ceilings, and floors to attach or hang pipes for connecti

on to fixtures.

•

In the 

finish

or final phase, also called 

trim

-

out

or 

trim finish

, fixtures such as 

sinks, showers and toilets, and appliances such as dishwashers a

nd water heaters, 

are installed.

•

Plumbers perform other tasks such as lubricating pumps, repairin

g fixtures, 

verifying operation, and regulating flow and usage rates.

•

Most local plumbing codes are based on 

model codes

. Although model codes act 

as guidelines, local ordinances and codes have the force of law.

Codes cover all 

aspects of a plumbing installation.
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3.0.0 THE PLUMBING 

PROFESSION

•

Plumbers protect the health, safety and comfort of the nation by

installing safe, reliable plumbing 

systems and by properly maintaining and repairing existing syste

ms.

•

The Clean Water Act and the Clean Drinking Water Act, enforced b

y the Environmental 

Protection Agency (EPA), are federal laws that directly affect p

lumbers. For example, new toilets 

are limited to1.6 gallons of water per flush.

•

Plumbers must always work to prevent contamination of potable wa

ter by non

-

potable water 

caused by a 

cross

-

connection

between the two systems.

•

An accidental pressure differential between the two systems can 

cause the cross connection, 

resulting in backflow of contaminated water into the potable wat

er system.

•

Common causes of backflow include breaks in the water main, pump

failure, injection of air into 

the system, and the accidental connection to a high

-

pressure source.

•

Devices called 

backflow 

preventers

prevent contamination of the potable water supply while 

disinfection, filtration

and 

softening

are used to make the water safe.

•

Some codes require high water temperatures to prevent the growth

of bacteria. That can also 

increase the risk of scalding. Those same codes also require tha

t certain steps be taken to 

reduce the risk of scalding.
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3.0.0 THE PLUMBING 

PROFESSION

•

Plumbers install and maintain systems that make drinking water s

afe and pure 

provide fire protection, keep basements dry, and irrigate lawns 

and gardens.

•

Plumbers design, install, repair and maintain 

potable

(drinkable) water supply lines 

and piping layouts; drainage systems; 

drain, waste and vent (DWV)

systems; and 

gas systems.

•

Plumbers may specialize in one aspect of the trade such as resid

ential or 

commercial, or may work in a related field such as plumbing insp

ector or as an 

instructor in a trade school.

•

Plumbers work with the latest technologies, tools, and equipment

and keep abreast 

of changes to the 

codes

. Most states and localities require that plumbers be 

licensed.

•

The National Standard Plumbing Code (NSPC) defines plumbing. Rea

d paragraph 

3.1.0 in its entirety for the definition of plumbing.

•

The NSPC also excludes certain types of piping system from its d

efinition of 

plumbing. For example, it does not include sprinkler systems for

fire protection.

•

Read paragraph 3.1.0 in its entirety for the systems excluded fr

om the definition of 

plumbing.
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2.0.0 A BRIEF HISTORY

OF PLUMBING

•

By the late 19th century, methods for installing safe and sanita

ry plumbing systems 

were widely known, but installations by unqualified persons were

giving the 

plumbing trade a bad name.

•

In 1883, master plumbers met and decided that public sanitation 

and the reputation 

of the plumbing trade could only be ensured if qualified plumbin

g contractors 

acquired the proper plumbing system materials and installed them

.

•

The following year, the same group met and adopted the Baltimore

Resolutions that 

succeeded at last in putting plumbers in charge of the plumbing 

profession.

•

In the 20th century, new plastic compounds called thermoplastics

and 

thermosets

were developed. 

Polyvinyl chloride (PVC)

was developed in the 1930s and 

became the first plastic used in plumbing.

•

Manufacturers have continued to improve plumbing 

fixtures

, which are sinks, 

faucets, shower stalls and toilets, through the use of modern ma

terials and 

manufacturing technologies.
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2.0.0 A BRIEF HISTORY

OF PLUMBING

•

In ancient Rome, stone

-

lined trenches called 

aqueducts

carried drinking water to 

the city.

•

Roman cities often used lead pipes to carry water. The Latin wor

d for lead is 

plumbum

. Eventually, persons who worked with pipes became known as plum

bers.

•

Lead is a toxic substance that affects the human nervous system.

Its use in pipes in 

ancient Rome is thought to have poisoned many people.

•

During the Dark Ages, the lack of sanitary methods for disposing

of human waste 

lead to widespread epidemics and death.

•

By the 19th century, it was realized that maintaining a pure wat

er supply and 

disposing of human wastes in a sanitary way was necessary for ma

intaining public 

health.

•

During that time period, scientists discovered that by treating 

water with 

chlorine

, 

they could kill deadly bacteria in the water supply.
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2.0.0 A BRIEF HISTORY

OF PLUMBING

•

Plumbing as we know it today is the result of thousands of years

of improvements, 

inventions, and innovations.

Figure 1

The evolution of plumbing.
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1.0.0 INTRODUCTION

•

As a trainee in an NCCER training program, you will get many ben

efits as you 

prepare for a career in the 

plumbing

profession. These benefits include certificates 

for each level of training completed and a record of your module

completions in a 

National Registry.

•

Your apprenticeship program will combine hands

-

on training and classroom 

instruction, an effective combination for a beginning 

plumber

to advance through 

the profession.

•

With hard work and dedication, you can become a 

journey plumber

, your first step 

in a process where your skill and positive attitude can lead to 

advancement in a 

lucrative and rewarding career field.
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Objectives

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

following:

1.

Describe the history of the plumbing profession.

2.

Identify the responsibilities of a person working in the constru

ction industry.

3.

State the personal characteristics of a professional.

4.

Identify the stages of progress within the plumbing profession a

nd its positive 

impact on society 

