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Introduction
This newcurriculum standard for the Plumber trade is designed fromlgening outcomes
which were developed from the industgpproved training standard.

The curriculum is organized in8levelsof training, each inclding reportablesubjects
containinglearning outcomeso reflect the units of theraining standard.The hours charts
indicate how the curriculuncan be delered in the current block release format and
summarizes the hours of trainirigr each reportable byevel. Sirce the reportable subjects

are all dvisible bythree they can be adapted to accommodate a more flexible training delivery
other than block release.

The reportable subjes are Cross Refenced to the training standarfibr ease of
comparison.

Each reportable subject and learning oortee identifies a recommended number of training
hours. This hour allotment ibroken into hours for instruction in theory and practical
application. The divsion of the curriculuminto reportable subjects fllows a natural
progression of learning through the training prograithis structure Wi allow training

cey 1 NBa | yR flexibiityhtapnsgraimdedvarpwhilestill observing the importance of
sequencing learning in a lagl progression.

The curriculum is framed by and includes gfie references to terminal performance

objectives in the Apprenticeship Training Standards for Plumber. tvewe curriculum

identifies only the learning thatkes place off the job, in a tiring environment. The ir

school program focuses primarily on the theoretical knowledge required to master the

performance objectives of the Tirang StandardsEmgoyers are expded to extend the

I LILINE y iowledde @niiskills yhrough appropriate paical training on the work site.

Reglt NJ S@I fdzt 6A2ya 2F GKS | LILWINBYGAOSQa (y26f SR
trainingto assure that all apgntices hae achieved théearning outcome&dentified in the

curriculum standard. The balembetween theoretical and practical evaluation is identified

for each unit oflearning outcomes

Prerequisites

In order to advance to Level 2 of the apprenticeship program, an individual must have completed all of
the units outlined in Level Bimilarly, in order to advance to Level 3 of the program, an individual must
have completed all of the units outlined in Level 1 and 2.

Hours Disclaimefif applicable)

It is agreed that Training Delivery Agents (TDAs) may need to make slight adjugiméntzause)

according to particular apprentice needs and may deviate from the unit sequencing and the prescribed
Practical: and theoretical hours shown within the standard. However, all TDAs will comply with the hours
at the reportable subject level.
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Suggested Equipment for Training Delivery Agencies
Thelisting of toolson page92 doesnot list minimum quantitiesbasedon the understandingthat the
deliveringTDAisin the bestpositionto determinethe needbasedon its deliverymethodology.

Personabnd SafetyEquipment:Personaprotectiveequipmentis atthe discretionof the TDAwho must
conformto OntarioProvinciaHealthand SafetyRegulations.

*Please note that all practices described in this standard must be perfechaccording tandustry best
practice.*
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Stakeholders Information

A consortium ofour Golleges ofApplied Arts andTechnology, working in collaipation with

two unionized Training Delivery Agents ahd Ontario College of Trades (OQ(Brticipated

in the developmenof this document.A Project Steering Committee (PSC) was struck to guide
the project development process of the Plumber documeiitse formatthat is used in this
document has been approved liye OCOT.

TheOntarioCollege of Tradesould like to acknowledge the following trade representatives
for their contributions to the development of this document:

Greg VarBakel¢ Fanshawe College

Rainier BratchBlundel¢ George Brown College
Jeff Willsie¢ Conestoga College

Don McMulleng Algonquin College

Michael Gordonc UA Local 46
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Program Summey of Reportable Subjects

Number Reportable Subjects '}'gl:; _I[_Ihc:g? Pt';cl:ir:al
ooces | VeloeceSse oot g m s
S00022 Plumbing SystemsLevel 1 96 96 0
S00023 Tools and Piping MethodsLevel 1 48 0 48
S00024 Trade Callationsc Level 1 24 24 0
S00025 Trade Doumentation¢ Level 1 24 12 12
S00026 Weldingg Level 1 24 3 21

Total 240 156 84
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Program Summey by Level & Evaluation & Testing

Number: S00021
Title: Workplace Safty, Rigging and Hoisting
Duration: 24 Total Hours

Theory: 21 Hours Practical3 Hours
Prerequidies: None

Corequistes: S00021, S00023, S00024, SO0026

Evaluation Structure:

Theory Testing 90%
Final Asessment 10%
Number: S0002.1
Title: Demonstrate Effective Interpersonal Relations
Duration: Total hours: 1
Theory: 1
Practical: 0
Prerequidies: None
Corequistes: S00021, S00022, S00023, S00024, S00025, S00026

Cross Bference to Training Standardd5457, U5458, U5459, U54606461, U5463, U5464

Generd Learning Outcomes
Upon sucessful completion the apprentids able to demonstrate the ability to
demonstrate effective interpersonal relations.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

1.1  Use effective listening technigse

1.2 Use language appropriate for the workplace.

1.3  Use of common trade terms and definitioasrrectly.

1.4  Explain the typical chain of command on a work site.

15 Explain tradeelated problems, usg verbal anchon-verbal communications.
1.6 Identify and explairalternative solutions.

1.7  Seek and obtain approvals from appropriate personnel.

18 Verbally explain maintenance and wartgrprograms.
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Number: S0002.2
Title: Receive and Reatb Instructions
Duration: Total hours: 1
Theory: 1
Practical: 0
Prerequidies: None
Corequistes: S00021, S00022, S00023, S00024, S00025, S00026

Cross Bference to Training Standardd5457, U5458, U5459, U5460, U5461, U5463, U5464

GeneralLearning Outcomes
Upon sucessful completion the apprentice is able to demonstrate the ability to react to and
carry out instructions.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

Listen to the instructions given.

Identify the key points given in the instructions.

Ask for clarification about any points which are not understood.
Repeat the instructions accurately.

Determine the feasibility and safetf the instructions and task assigned.

Identify the key tasks required bthe instructions,including:
w gathering the materials required

w gathering the tools required

w performing the required work

Commungate with others to ensure theask is completed in a timely manner and in
conformity withcompany and/or astomerstandards specifications, andodes.

Seek clarification, if and when required.
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Reportable Subject

Number: S000213

Title: Codes, Acts and Regulations

Duration: Total hours: 2
Theory: 2
Practical: 0

Prerequidies: None

Corequistes: None

Cross Bference to Training Standards5455

General Learning Outcomes
Upon sucessful completion the apprentice is able to demonstrate safe working habits and
procedures in accordance thiapplcable safetystandards and regulations.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

31

3.2

3.3

3.4

Identify applicable as, code, and regulations:

w identify the Occupational Health and Safety Act (OHSA) and&ieg

w  explain the differenc® SG 6 SSy GKS a! OGé¢ YR (KS dawsS:
w identify the sections of OHSA whideal with the construction indasy

Interpret applicable as, codes, and regulations:

identify the group responble for enforcement of the construction safety and
healthfound in the OHSA

state theresponsibiliies of the employer, worker, and an inspector

explain when a worker may refuse work

define a supervisor and a competent worker

explain when a supervisor and safety officer/committee must be appointed

€

EEEC

Apply sections of applicable actodes, and regulations dealing with:
w personal potective clothing

w hand and power tools

w flammable substances

w housekeeping practices

State the cause of most construction accidents.
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Number: S000214
Title: Personal Protective Equipment and Personaldiene
Duration: Total hours: 1
Theory: 1
Practical: 0
Prerequidies: None
Corequistes: S00021, S00023, S00026
Cross Reference to Training Standards: U5455

General Learning Outcomes

Upon sucessful completion the apprentice is able to demonstrate the ability to protect self
and others through the use of appropriate work dress, personal protective equipraedt,
personal hygiene.

Learning Outcomes
Upon sucessful completion the apprentice able to:

4.1 Identify and interpret sections of the OH3Afrastructure Health and Safety
Association (IHSAuidelines, and company/customer standards related to personal
protection.

4.2  Determine the requirements for acctgble work dress and persoharotective
equipment,including:
w protective head wearfoot wear, and eyewear
w hearing protection and face mask

4.3  Select, adjust, wear and maintain watkess and personal protective equipment for
maximum protection and suitable to the given tasicluding:
w protective work clothing, headwear, footwear, and eyewear

4.4  Identify appropriate personal standards and list daygiene and/or appearance
requirements.

4.5 Determine hygiene andersonalappeararte standardsrom set requiremets.

4.6  Comply wih requirements of client or company, including:
w wearing company uniform
w keeping uniform in a neat and clean condition
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Number:

Title:

Duration:

Prerequidies:
Corequistes:
Cross Bference to Training Standardd5455.0

S000215

Recognize and Assess Hazardous Qo
Total hours: 1

Theory: 1

Practical: 0

None

S00021, S00023, S00026

General Learning Outcomes

Upon sucessful completion the apprentias able to demonstrate the ability to recognize
andasses$iazardshazardous conditions, and potential damage and/or injuith
equipmentand/or materialsthat are not in compliace with the OHSA, WHMIS, and
company/employer standards, as well as applicable codes and regudation

Learning Outcomes
Upon sucessfulcompletion the apprentice is able to:

5.1

5.2

5.3

5.4

5.5

Identify codes, standards, and regulations that may ioéated, including:

w

OHSA and client and/or company safety regulations

Identify conditions, material, or equipmetttat may be a safety hazard, inding:

eEgegeeee

personal potective equipment

hand and power tools

rigging equipment

wire and fibre rope

scaffolds, guardrails, ladders, and lifts
trenching and shoring

unprotected openingsind torches

Assess the hazardogsndition, material, oequipmen.

Note violation of codes and regulations by:

w
w
w

determining possible consequences
identifying causes and responsibility
determining how quikly action must be taken

Identify the potential danage and/or personal injurshat may occuincluding:

w

w
w

falls causing cuts, bises, abrasions, and burns to eyes, back, hands, knees,
feet, and hearing

damaged hand and power toolsguipment, and fixtures

damages to the work site and injury of-amrkers
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Number: S000216

Title: Control Hazards

Duration: Total hours: 1
Theory: 1
Practical: 0

Prerequidies: None

Corequistes: S00021, S00023, S00026

Cross Bference to Training Standardd5455.0

General Learning Outcomes

Upon sucessful completion the apprentice is abledemonstrate the ability to describe how to
control hazardous conditions, equipment, and material in compliance with the OHSA, WHMIS,
and company/employer standards, as well as ajajblie codes and regulatios

Learning Outcomes
Upon sucessful completiorthe apprentice is able to:

6.1 Identify appropriate actions to correct and make safe the hazardous condition,
material or equipment.

6.2 ldentify relevant safety acts or company/customer standards.
6.3 ldentify steps to take to prevent further hazards.

6.4  Report hazards to appropriate personnel.

10
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Number: S000217

Title: Work Platforms

Duration: Total hours: 1
Theory: 1
Practical: 0

Prerequidies: None

Corequistes: S00021

Cross Bference to Training Standards5455

General Learning Outcomes
Upon sucessful completion the apprentice is able to demonstrate the ability to safely plan
the erection, use, and dismantling of platforms and scaffolding.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

7.1 ldentify and/or select approvestaffold parts.
7.2  Determine safe condition of scaffolding prior to use.

7.3  Describesafety procedures to flbow to ensure safe usef platforms, scaffolds, and
fall arrest systems.

7.4  Explain the procedure ttwllow to erect and to dismantle scaffolds
7.5 ldentify any structural deficiees.
7.6  Recommend replacement of damaged, unsafe, or worn scaffold components.

7.7  Identify how to secure all scaffold atthments to ensure the protection of self and
others.

78 LRSYU(OUATFe LISNER2YYSt ftAFOAYIrsRSOAOSAEAIT agAy3

7.9  Identify various appreed power lits and hoists.

11
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Number: S000218

Title: Lock Out and Tagging Procedures

Duration: Total hours: 1
Theory: 1
Practical: 0

Prerequidies: None

Corequistes: S00021, S00023, S00026

Cross Bference to Training Standard35455

General Learning Outcomes

Upon sucessful completion the apprentice is able to demonstrate the ability to lock out and
tag mechanical andlectrical equipnent according to apptable codes and company/customer
standards.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

8.1  Determine which conditions would causgechancal and electrical equipment to be
taggedandlockedout.

8.2  Describe how to lock out mechanical agléctrical equipment according to all
applicable codes and dmner/company standards.

8.3  Describe tagging poedures of defedtze mechanical and electrical equipment
according to all appiable calesand customer/company standards.

8.4  Describe how to remove lockemlit mechanical and electrical equipment
according to all apptable codesand customer/company standards.

12
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Number: S000219

Title: Operate and Maintain Tools

Duration: Total hours: 1
Theory: 1
Practical: 0

Prerequidies: None

Corequistes: S00021, S00023, S00026

Cross Bference to Training Standard$5455

General Learning Outcomes
Upon sucessful completion the apprentice @ble to demonstrate the abilito use, inspect, and
maintain tools and equipment to esare safe operation in accordance wigtAstandards and
manufacturesbperatinginstructions.Operation of material handling equipment rated over 10
horsepower requires additional training as g@ccupational Health and Safety Act, R.S.0. 1990, c.
0.1

Learning Outcomes

Upon sucessful completion the apprentice is able to:

9.1 Recognizerarious hand and power tools.

9.2 Recognizehe applicaionsof varioustools and material handling equipment.
9.3  Select the appropriate tools and/or martal handling equipment for a given job.

9.4  Operate the various tools and/anaterial handling equipment according to &S
manufacturer, and client /cusimer standards.

9.5 Determine the inspection pointsf hand and power tooland equipment
according to the manufacteNB Q 2 LISNJ GAy 3 AYyaidNHzOGAZ2Yyad

9.6  Determine the frequency of inspectionsquired for hand and power tools, and
equipmentaccordingothe Y I ydzF I OG dZNENE Q 2 LISNI Ay 3 AyadN

9.7 Identify routinemaintenance schedules.

9.8  Perform routine maintenance aording to the manufacturer and/or
client/company schedules.

9.9 Ensure hand and power tools, and equipment are free from defectsrapcbper
working condition béore using.

9.10 Remove hand tools, power tools, and equipment from service, if found to be
defective.

13
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Number: S0002110

Title: Perform Housekeeping Duties

Duration: Total hours: 1
Theory: 1
Practical: 0

Prerequidies: None

Corequistes: S00021, S00023, S00026

Cross Referece to Training Standardg5455

General Learning Outcomes
Upon sucessful completion the apprentice is able to demonstrate the ability to maintain a clean
andsafe work area.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

10.1 Identify and comply wittall applicable codes and epany/customer standards.
10.2 Identify the location of first aid equipment and supplies.

10.3 Identify the locationof fire extinguishers.

10.4 Identify jobconditionsthat require heatingyentilation, and lighting.

10.5 Store material and equipment in designated areas.

10.6 Erect protective barriers as required.

10.7 Remove debris to designatedchtions at intervals that will keep the work area clean
andsafe.

10.8 Recycle materials as required and where possible.

14
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Number: S0002111
Title: Read and Interpret Specifications and Shopaldings
Duration: Total hours: 1
Theory: 1
Practical: 0
Prerequidies: None
Corequistes: S00021, S00023, S00026
Cross Bference to Training Standardd5457, U5458, U5459, U5460, U5461, U5463, U5464

General Learning Outcomes

Upon sucessful completion the apprentias able to demonstrate thability to determine the
weight, size, and any special rigging requirements needed to rig and hoist material and
equipment in compliance with the OHSA and company/customer safety precautions.

Learning Outcomes
Upon sucessful completion the apprentice @ble to:

11.1 Recognize and use common rigging terms and abbreviations.
11.2 Demonstrate the use oftandard weight tables to detenine the weight of a given load.
11.3 Identify the weight, size, and ctne of gravity of a given object.

11.4 Determinewhether there are any spedirigging and/omoisting requirements for given
materials or piees of equipment.

15
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Number: S0002112
Title: Inspect the Job Site
Duration: Total hours: 1
Theory: 1
Practical: 0
Prerequidies: None
Corequistes: S00021, S00023, S00026
Cross Reference to Training Standalds457, U5458, U5459, U5460, U5461, U5463, U464

General Learning Outcomes

Upon sucessful completion the apprentice is able to demonstrate the ability to plan how to
assess a site tdetermine if igging ad hoisting operations may be carried out in accorcan
with the OHSA and compargystomer safety procedures.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

12.1 Identify conditions which shoulde assessetefore hoisting and rigging
operationsbegin,including:

soil conditions

power lines

overheadclearance

underground services

specal conditions

space requirements

EEEEEE

12.2 Identify what steps must be takenrifjging conditions do not meet alhfety
requirements.

16
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Number: S0002113
Title: Determine the Required Equipment
Duration: Total hours: 1
Theory: 1
Practical: 0
Prerequidies: None
Corequistes: S00021, S00024
Cross Bference to Training Standardd5457,U5458, U5459, U5460, U5461, U5463, U5464

General Learning Outcomes

Upon sucessful completion the apprentias able to demonstrate the ability to determine the
capacityof the hoisting equiment required in accordance with the OHSA and
company/customeprocedures.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

13.1 Estimate the weight of the load to be lifted by using:
w bills of lading
w technical dawings and data
w estimation tables

13.2 Assistin the selectionof the lifting or hoisting equipmenby:
w calculatingthe loadradiusof the equipmentused to hoist the load
w determining the boom angle of the hoist equipment
w determining the lift height othe equipment hoisting the load

17
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Number: S0002114
Title: Schedule the Lift
Duration: Total hours: 1
Theory: 1
Practical: 0
Prerequidies: None
Corequistes: S00021
Cross Referenc@t(Training Standard&l5457, U5458, U5459, U5460, U5461, U5463, U5464

General Learning Outcomes

Uponsuaessful completion the apprentias able to demonstrate the ability to recommend
a process of hoisting and dffading tasksn compliance with the OHSA, and
company/customer policy.

Learning Outcomes
Upon sucessful completion the apprentice is alite

14.1 Plan a schedule for the arrival wfaterial and equipment to be hoisted.
14.2 Prepare a schedule for hoisting equipment.
14.3 Plan to assign duties to the hoisting crews.

14.4 Plan to monitor hoisting crews.

18
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Number: S0002115
Title: Inspect the Rigging
Duration: Total hours: 1
Theory: 0
Practical: 1
Prerequidies: None
Corequistes: S00021, S00024
Cross Reference fbraining Standard$J5457, U5458, U5459, U5460, U5461, U5463, U544

General Learning Outcomes

Upon sucessful completion the apprentice is able to demonstrate the ability to inspect rigging
and hoisting equipment to esaire it complies with OHSA, and company/customer safety
procedures.

Learning Outcomes
Upon sucessful completion the apprentice a@ble to:

15.1 Identify the rigging and hoistingguipment that requires inspean.

15.2 Describe the inspection procetks for rigging and hoisting equipment.

15.3 Perform inspection procedures for a variety of rigging and hoisting equipment.
15.4 Calculate the working loamit (WLL andbreaking strength for fibre rope.

15.5 Calculateghe workingloadlimit (WLL)and breaking strengtfor wire rope.

19
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Number: S0002116
Title: Connect the Equipment to the Rigging
Duration: Total hours: 1
Theory: 0
Practical: 1
Prerequidies: None
Corequistes: S00021, S00024
Cross Bference to Training Standardd5457, U5458, U5459, U5460, U5461, U5463, U5464

General Learning Outcomes

Upon sucessful completion the apprentice @ble to demonstrate the ability to describe
required rigging operaons as they comrm to Canadian Standardssociation (CSA) standards,
OHSA, and company/siomer safety procedures.

Learning Outcomes
Upon sucessful completion the apprentice is able to

16.1 Describe the use and ppose of rigging haware.

16.2 Explain the use and purposériggingtools anddevices.

16.3 Explain the use and purpose of standard types of fibre rope used when rigging.
16.4 Identify the use and pyose of standardypes of wire rope used when rigging.
16.5 Estimatethe workingloadlimit (WLL)f slings at different sling angles.

16.6 Demonstratea number of knotand hitches.

20
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Number: S0002117

Title: Secure the Hoisting Area

Duration: Totalhours: 1
Theory: 1
Practical: 0

Prerequidies: None

Corequistes: S00021

Cross Bference to Training Standardd5457, U5458, U5459, U5460, U5461, U5463, U544

b4

General Learning Outcomes

Upon sucessful completion the apprentice @ble to demonstrate thability to plan how
to secure an area where rigging andisting operations are to take place.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

17.1 Plan to secure the area(s) where rigging and hoisting operations will or mapltde

17.2 Explain how to coordinate with other trades whereparing for a hoisting and

rigging operation to take place.

17.3 State how to barricadan area where riggg and hoisting activies will be &king place.

Number: S00021.8

Title: PlanTo Perform the Lift

Duration: Total hours: 2
Theory: 2
Practical 0

Prerequidies: None

Corequistes: S00021

Cross Bference to Training Standardd5457, U5458, U5459, U5460, U5461, U5463, U544

4

General Learning Outcomes

Upon sucessful completion thepprentice is able to demonstrate the ability to plan to
perform the lift conforming to GSstandads, OHSA, and company/client safety procedure

Learning Outcomes
Upon sucessful completion the apprentice is able to:

181 Plan to secure the area whetie lift will be performed.
18.2 Plan how to connect thaggingequipmentto the load.
18.3 Explain how and whe to connect a tag line.

184 Plan the landing area.
21
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Number: S0002119
Title: Position,Secure ad Discomect the Load
Duration: Total hours: 2
Theory: 2
Practical: 0
Prerequidies: None
Corequistes: S00021
Cross Bference to Training Standardd5457, U5458, U5459, U5460, U5461, U5463, U544

General Learning Outcomes

Upon sucessful completion the apprentice is able to demonstrate the ability to describe a
process for releasing hoisting equipment from the load and to plan the removal and storage of
lifting devres, in compliace with the OHSA, and company/customer safety prased

Learning Outcomes
Upon sucessful completion the apprentice is able to:

19.1 Plan to paition the load in the landing area.
19.2 Plan to secure the load in a safe manner.
19.3 Plan to release the hoisting equipment used.

19.4 Describe how taemove the lifting devices from the load.

22
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Number: S0002120

Title: Communicate Throughout the Lift

Duration: Total hours: 1
Theory: 0
Practical 1

Prerequidies: None

Corequistes: S00021

Cross Bference to Training Standardg5457, U5458, U5459, U5460, U5461, U5463, U544

General Learning Outcomes

Upon sucessful completion the apprentice @ble to demonstrate the ability to use signals

in compliarce with the OHSA, ancbmpany/ customer safetprocedures.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

20.1 Determine when a signaler is required.
20.2 Demonstrate the use dhternational Hand Signals.

20.3 ldentify situations when voice communications are to be used.

4

Number: S0002121
Title: Remove and ®re the Rigging Equipment
Duration: Total hours: 1

Theory: 1

Practical 0
Prerequidies: None
Corequistes: S00021

Cross Reference to Training Standart&457, U5458, U5459, U5460, U5461, U5463, US54

General Learning Outcomes

Upon sucessful completion the apprentice is able to demonstrate the ability to plan the
removal and storage of lifting devices to comply with company/customer standards.

Learning Outcomes
Upon sucessful completion th@pprentice is able to:

21.1 Identify a designatedtorage aredor the rigging and hoisting equipment.

21.2 Explain how and whre to stae the rigging and hoisting equipment.

23
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Number: S00022
Title: Plumbing Systems Level 1
Duration: 96 Total Hours

Theory: 96 Hours
Practical: 0 Hours

Prerequidies: None

Corequistes: S00022, S00023, S00024, S00025
Evaluation Structure:

Theory Testing 90%

Practical Exercises

Final Asessment 10%

Pipe and Fitting Materia, Pipe Supports anélangers

Number: S00022.1

Title: Steel Pipeand Fittings

Duration: Total hours: 2
Theory: 2
Practical: 0

Prerequidies: None

Corequistes: S00021, S00023

Cross Bference to Training Standardd5455, U5457, U5458, U5460, 834U5465

GeneralLearning Outcomes

Upon sucessful completion the apprentice is able to demonstrate the ability to identify steel
pipe and fittings compositiondesign, manufacture, terminology, available lengths and

diameers, as well as previous and current approvedsuse

Learning Outcomes
Upon sucessful completion the apprentice is able to:

1.1  Namedifferent grades and types of steel pipe

1.2  Explain how steel pipe diameterseameasured through various diameters.

1.3 Identify differentweightsof steel pipe usinghe traditional desigations.

1.4  State the letter designations for standard, strong, extra strong, and double extra strong

steel pipe.

1.5 State the schedule maber for standard wall thickness from 10 to 160.

1.6 Identify different typesof fabrication ugd for steel pipe.
1.7  Identify the abbreviations OD and ID.
1.8 Explaintheerm,dy 2 YAY | f € @
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1.9 State the dimensionsed to identifyiron/steel pipe up to 12 inches in diameter.
1.10 Explain how different wall thicknessesll determine the cross sectial area of a pipe.
1.11 Identify the size range afon/steel pipe from 1/8inch to 12 inches to over 12 ine$

1.12 Identify the advantageand disadvantages of irgsteel and galvaized ron/steel pipe
and fittings.

1.13 Explain the difference betwedn & LINKIZISAWPNEE # YR | GRNI Ayl 3S
where eah fitting may be used.

1.14 Identify fittings from a given sample including elx) tees, unions, couplings,
bushings, and nipples.

1.15 State the common joining methods used for ifsteel pipe and fittings.
1.16 Identify thesystemswhere iror'steel pipe and fittingshave been installed.

1.17 Identify the uses for irotsteel pipe and fittings, asutlined in the OBC, and the
restrictions placed on thm; then state the required appvals for steepipe and fittings.

1.18 List the support requirements for iréateel pipe installation of various sizes.
1.19 List factors to be considered wheelectingsteelpipe including:

cost ofmaterial
installationtime
availability

flame and smoke rags
corrosion

OBC limitations

EEEEEE
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Number: S00022.2
Title: Cast Iron Soil Pipand Fittings
Duration: Total hours: 2
Theory: 2
Practical: 0
Prerequidies: None
Corequistes: S00022, S00023
Cross Bference to Training Standardd5455, U5457, U5458, U5460, U5461, U5465

General Learning Outcomes

Upon sucessful completion the apprentice is able to demonstrate the ability to identify cast
iron soil pipe and fittings, terminologyyailable lengths and diameters, as wellpgisvious and
current approved uses.

Learning Outcomes

Upon sucessful completion the apprentice is able to:
2.1  State the size range of cast iron soil pipe and fittings.

2.2 ldentify the four common types of joining methods used to join cast iron pipe and
fittings together.

2.3  State the two different types of caulked josthatmay be used for cast iron pipe and
fittings.
2.4  State the types and available size range of meafzguoint couplngs.

2.5 ldentify and statdhe available size range for adaial gasket.

2.6  Identify the function of oakum in a caulked joint.

2.7 ldentify theabbreviation PC4.

2.8  Explain the purpose of lead or PC4 in a kedijoint.

2.9  State the minimum depth of lead &C4 required for a caulked joint.
2.10 Explain the commoways of cutting cast iron pipe.

2.11 Explain how to determine if section of piping is cracked.

2.12 State the approved ses for cast iron soil pipe and fittings.

2.13 State the approvedistallation locations focast iron pipe and fittings.
2.14 Statethe support requiremets for cast iron pipe and fittings.

2.15 List factors to be considered when selecteastiron pipe including:

cost ofmaterial
installationtime
availability

flame and smoke rags
corrosion

OBC limitations

EEEEEE
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Number: S00022.3
Title: ABS Plastic Pipe and Fittings
Duration: Total hours: 1
Theory: 1
Practical: 0
Prerequidies: None
Corequistes: S00022, S00023
Cross Bference to Training Standardg5455, U5457, U5458, U5460, U5461 U5465

General Learning Outcomes

Uponsuaessful completion the apprentice is able to demonstrate the ability to identify
different plastic pipe and fithgs, distinguishing charactstics, selection factors, applications,
joining methods, and support requiremesn

Learning Outcomes
Upon sucessful completion the apprentice is able to:

3.1 Identify the full name fothe common abbreviation for ABS pipe.
3.2 Identify the joining nethods of ABSpipe andfittings.
3.3 Identify the joining methods oABS pipe and fittings to other plastics.

3.4  Identify the joining method of ABSpe and fittings to nosplastic pipe and
fittings.

3.5  State the standard colouor ABSpipe andfittings.

3.6  Statewhat approvalsarerequired for ABS pipe and fittings.

3.7  State the support requirements f@kBS pipe and fittings.

3.8 Identify the standard pipe dianters for ABS pipe and fittings.

3.9 Identify the standard wall thialessfor ABSpipe andfittings.

3.10 Expéin how ABS pge is ordered.

3.11 State the standard legth for ABS pipe.

3.12 Identify and list the apmved piping systems used f8BS pipe and fittings.
3.13 Explain the restrictions that are placed on ABS pipe and fittings.

3.14 Explain the differences between solid core and cellular core ABS pipe.
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Number: S00022.4

Title: PVC Plastic Pipe and Fittings

Duration: Total hours: 1
Theory: 1
Practical: 0

Prerequidies: None

Corequistes: S00022, S00023

Cross Bference to Training Standardd5455, U5457, U5458, U5460, U5461, U5465

General Learnin@putcomes

Upon sucessful completion the apprentice is able to demonstrate the ability to identify
different plastic pipe and fithgs, distinguishing charactstics, selection factors, applications,
joining methods, and support requiremen

LearningOutcomes
Upon sucessful completion the apprentice is able to:

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

411

412

4.13

Identify the full name for theommon abbreviation for PVC pipe.
Identify the joining meéhodsof PVQoipe andfittings.
Identify the joining methods of P\ffpe andfittings to other plastics.

Identify the joining methods of P\ffpe andfittings to non-plastic pipe and
fittings.

Statewhat approvalsPVC pipe and fittings require.

State the support requirement®r PVQipe andfittings.

Identify the standargipe dianeters for PVC pipe and fittings.

Identify the differentwall thicknesses available for PVC pipe and fittings.
Explain how PVC pipe is ordered.

State the standard lengths of PVC pipe.

Identify and list the apmved piping sygms used foPVC pipe and fittings.
Explain the restrictions that are placed on PVC pipefdatings.

Identify the different types and uses of PVC pipe, fittings and associated solvents.
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Number: S00022.5
Title: CPVC Plastiipe and Fittings
Duration: Total hours: 1
Theory: 1
Practical: 0
Prerequidies: None
Corequistes: S00022, S00023
Cross Bference to Training Standardd5455 U5457, U5458, U5460, U5461, U5465

General Learning Outcomes

Upon sucessfulcompletion the apprentice is able to demonstrate the ability to identify
different plastic pipe and fithgs, distinguishing charactstics, selection factors, applications,
joining methods, and support requiremesn

Learning Outcomes
Upon sucessful cormpletion the apprentice is able to:

5.1 Identify the full name for the@mmon abbreviation for CPVC pipe.

5.2 Identify the joining methods of CPVC pipe and fittings.

5.3 Identify the joining methods of CP\i{pe and fittings to other plastics.

5.4  Identify the joining method of CPVC pigedfittings to non-plastic pipe & fittings.
5.5  Statewhat approvalsSCPV®ipe and fittings require.

5.6  State the support requiremes for CPVC pipe and fittings.

5.7 Identify the standard pipe diamers forCPVC pipe and fittings.

5.8  Explain how CPVC pipe is ordered.

5.9 State the standard length forR¥C pipe.

5.10 Identify and list the appreed piping systems used f@PVC pipe and fittings.
5.11 Explain the restrictions that are placed on CPVC pipfittings.

5.12 Identify the different types and uses of PVC pipe, fittings and associated solvents.
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Number: S00022.6

Title: Pdyethylene Plastic Pipe and Fittings

Duration: Total hours: 1
Theory: 1
Practical: 0

Prerequidies: None

Corequistes: S00022, S00023
Cross Bference to Training Standards5455, U5457, U5458, U5460, U5461, U5465

General Learning Outcomes

Upon sucessful completion the apprentice is able to demonstrate the ability to identify
different plasticpipe and fitings, distinguishing charactstics, selection factors, applications,

joining methods, and support requiremesn

Learning Outcomes
Upon sucessful completion the apprentice is able to:

6.1 Identify the full nameandcommon abbreviatiosof PE pipe.
6.2 ldentify the joining methods ofarious types of PE pimand fittings.
6.3 ldentify the joining methods of podghylene pipe and fittings to other plastics.

6.4 ldentify the joining method of polyéllene pipe and fittings to noplasticpipe and
fittings.

6.5  State the standard colours for pethylene pipe and fittings

6.6  Statewhat approvalgpolyethylenepipe andfittings require.

6.7  Identify the minimum pressureequirements for polyethylene pipe.
6.8  State the support requiremeda for polyethylene pipe and fittings.

6.9 Identify the standargipe diameers for polyethylene pipe and fittings.
6.10 Identify the standard wall thigless for polyethylene pipe and fittings.
6.11 Explain how polyethylenpipeisordered.

6.12 Statethe standard lengths of polyethylene pipe.

6.13 Identify and list the appreed piping systems used fpolyethylene pipe and fittings.

6.14 Explain the restrictions that agglaced on polyethylene pipe and fittings.
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Number: S00022.7

Title: Crosslinked Pdyethylene/Aluminum/Crosslinked Pdyethylene
(PEX/AL/PEXRlastic Pipe, Crodmked Pdyethylene (PEX) Plastic
Pipe, Polyolefin Plastic Pipe, and Fittings

Duration: Total hours: 1
Theory: 1
Practical: 0

Prerequidies: None

Corequistes: S00022, S00023

Cross Bference to Training Standardd5455, U5457, U5458, U5460, U5461, U5465

General Learning Outcomes

Upon sucessful completion the apprentice is able to demonstrate the ability to identify
different plasticpipe and fitings, distinguishing characistics, selection factors, applications,
joining methods, and support requiremes

Learning Outcomes
Upon sucessful completion the apprentice is able to:

7.1  Identify the full name for the@mmon abbreviatiorfor PEX/AL/PEX, PEX, and
Polyolefin.

7.2  ldentify the joining methods dPEX/AL/PEXEXand Polyolefin pipe and fittings.

7.3 ldentify the joining methods dPEX/AL/PEXEXand Polyolefin pipe and fittings
to other plastics.

7.4  ldentify the joiningmethod of PEX/AIPEX, PEX, andlfplefin ppe and fittings to non
plastic pipe and fittings.

7.5  State the standard colours folEER/AL/PEXPEXand Polyolefin pipe and fittings.
7.6  Statewhat approvalsPEXAL/PEXPEXand Polyolefinpipe andfittings require
7.7 State the support requaments for PEX/AL/PEX, PEX, anddRgin pipe and fittings.

7.8 ldentify the standard pipeliameers of PEX/AL/PEREX, and &yolefin ppe and
fittings.
7.9  Exphin how PEX/APEX, PE&nd Payolefin pipe is sold.

7.10 State the standard legths of PEMAL/PEXPEXand Polyolefin pipe.

7.11 Identify and list the approved piping system used PEX/AL/PEX, PEX, and
Polyolefinpipe andfittings.

7.12 Exphin therestrictions that are [aced on PEX/ABEX, PEX, and Rafin pipe and
fittings.
7.13 ldentify various manufacturing methods.
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Number: S00022.8

Title: Polyethylene/Aluminum/Polyethylene (PE/AL/PE) Composite
Pipe and Ptypropylene Pipe and Fittings (PR)

Duration: Totalhours: 1
Theory: 1
Practical: 0

Prerequidies: None

Corequistes: S00022, S00023

Cross Bference to Training Standards5455, U857, U5458, U5460, U5461, U5465

General Learning Outcomes

Upon sucessful completion the apprentice is abledemonstrate the ability to identify
different plastic pipe and fithgs, distinguishing characistics, selection factors, applications,
joining methods, and support requiremes

Learning Outcomes
Upon sucessful completion the apprentice is able to:

8.1 Identify the full name for the commoabbreviationfor PE/AL/PEndPRRpipe.
8.2 Identify the joining methods dPE/AL/PE and FR pipe and fittings.

8.3 Identify the joining methods of PEL/PE and RR pipe and fittings to other
plastics.

8.4  lIdentify the joining method of PE/AREand PRRpipe andfittings to non-plastic pipe
and fittings.

8.5 Identify the fitting usedvith PE/AL/PE and F®Rpipe.

8.6  State the standard colour f&?E/AL/PEnd PRRpipe andfittings.

8.7  Statewhat approvalsPEAL/PEand PRRpiperequire.

8.8  State the support requirements for PE/AL/PE aneRRbtpe.

8.9 Identify the standard pipe draeters for PE/AL/PE and ¥ pipe.

8.10 Statehow PE/AL/PENd PPRpipeisordered.

8.11 State the standard lengthfer PHAL/PE and PR pipe.

8.12 Identify and list the approved piping $gm used for PE/APE and PR pipe.

8.13 Explain the restrictions that are placed on PE/AL/PE ari pipe.
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Number: S00022.9
Title: Copper Pipe and Fittings
Duration: Total hours: 2
Theory: 2
Practical: 0
Prerequidies: None
Corequistes: S00022, S00023
Cross Bference to Training Standardd5455, U5457, U5458, U5460, U5461, U5465

General Learning Outcomes

Upon sucessful completion the apprentice is aldie demonstrate the ability to identify the
distinguishing characteristics of copper pipe and fittings, including wall thicknesses, selection
factors, applications, joining methods, and support requirements.

Learning Outcomes
Upon sucessful completion thepprentice is able to:

9.1 Identify the fourstandard wall thicknesses for copper pipe.

9.2 Identify and explainthét SN~ G RSANBI &SR 02 LILISNE o
9.3 Identify the colourdesignation asgned to each wall tiskness.

9.4 Identify the advantages and disazhtages of copper pipe and fittings.

9.5  State the standard diamete for copper pipe and fittings.

9.6  State the standard lengths ftward drawn and coiled copper pipe.

9.7 Identify which wall thikness may be pehased as hard drawn lengths, coils, lwath.
9.8  State where soft coppepipe may be installed.

9.9 Explain why restrictions are placed on soft copper coils.

9.10 State where hard drawnopper pipe may be installed.
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9.11 Explain why restrictions are placed on hard drdemths.

9.12 State the common joining methods for copper pipe and tubing.

9.13 Identify the approvahgency for copper pipe.

914 9ELX FAY (KS RATFSNBYyOS 06Si6SSy GaRNIAYyIl 3S¢
9.15 State the support requirements for variodsgameters of copper pipe installations.

9.16 Identify the precautiorthat must be taken if support®r copper pipe and fittings are
not copper.

9.17 Identify and explain th@urpose of a dielectric coupling and/or alternative
methods of joining dsimilar material.

9.18 Explain where dielectricouplings need to be installed.

9.19 List factors to be considered when selecteupperpipeincluding:
type of system

corrosiorierosion

cost ofmaterial

installationtime

availability

flame and smoke rahgs

EEEEEE
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Number: S00022.10
Title: Glass Pipe and Fittings
Duration: Total hours: 1
Theory: 1
Practical: 0
Prerequidies: None
Corequistes: S00022, S00023
Cross Bference to Training Standardd5455, U5457, U5458)5460, U5461, U5465

General Learning Outcomes

Upon sucessful completion the apprentice is able to demonstrate the ability to identify the
distinguishing characteristics of glass pipe and fittings, including seldatitors, applications,
joiningmethods, and support requiremes.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

10.1 State the purpose aflass pipe and fittings.

10.2 State the available z range of glass pipe and fittings.

10.3 Explain the procedurassed to cut glass pipe.

10.4 State the joining methods used to connect glass pipe and fittings.
10.5 Identify the approval agey for glass pipe and fittings.

10.6 State the approved ses for glass pipe and fittings.

10.7 State the approvedhstallation locations forglass pipe and fittings.

10.8 List factors to be considered when selectgigsspipe including:
type of system

corrosion

cost ofmaterial

installationtime

availability

flame and smoke rags

EEEEEE

10.9 State the supportequiremerts for glass pipe and fittings.
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Number: S00022.11
Title: Pipe Supports, Anchorgnd Hangers
Duration Total hours: 3

Theory: 3

Practical 0

Prerequisites: None
Corequistes: S00022, S00023
Cross Bference to Training Standardd5455, U5457, U5458, U5460, U5461, U5465

General Learning Outcomes
Upon sucessful completion the apprentice is able to demonstrate the ability to identify
different pipe supports and hangers, as well as selection andliagon factors.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

111

11.2

11.3

11.4

11.5

11.6

11.7

11.8

11.9

Explain the purpose of pipe supports, hangers, and anchors.
State the maximum vertical distances between supports.

Identify the largest size gfipe thatmay be supported by solid or perforated metal
straphangers.

Identify the smallesthreaded rod that may be installed to support the hanger.
State the minimum pipe sizdat must be supported by metal rods.

Explain the type ofastener thatmay be used when attaching hangers to
concrete or masonry.

List the factors to be consideradhen selecting a hangeror support.

List the factors to be consideradhen using anchors and guides to support an
expansion joint.

List the factors to be considerg¢d support underground piping systems.

11.10 Identify types of hangers and supports and describe how they are installed,

including:

w strap hangers, ring hangers, clevis hangers, spramgers, trapeze

hangers, MJ pipbangers, and roller hangers.

beam clamps, riser clamps, pipe clamps, and U bolts

threaded rod and threaded rod couplings

pipe clips, pipe racks, concreteserts, wall pipe supports, expansion plugs,
support anchors, and threaded studs

€EEC
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11.11 List factors to be considered when selectmge supports,including:

w type of system
w installationtime
w cost ofmaterial
w availability
w capacity
Number: S00022.12
Title: Drilling and Notching
Duration: Total Hous: 1
Theory: 1
Practical: 0
Prerequidies: None
Corequistes: S0002, S0003,
Cross Reference to TrainiSgandardsl5455, U5457, U5458, U5460, U5461, U5465

General Learning Outcomes

Upon sucessful completion the apprentias able to demonstrate the ability to recognize floor
joists, wall studs, and roof trusses and identify ehhstructuraland non structural members
may be driled and/or notched to a given size and in given locations.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

12.1 Identifycommon structwal members, such as:
floor joists

wall studs

floor and roof trusses

top plates

bottom plates

EEEEE

12.2 State wheh structural and norstructural members ray not be drilled or notched.
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Number: S00022.3
Title: Joining Dissimilar Pipe Materials
Duration: Total hours: 1
Theory: 1
Practical: 0
Prerequidies: None
Corequistes: S00022, S00023
Cross Bference to Training Standardd5455, U5457, U5458, U5460, U5461, U5465

General Learning Outcomes
Uponsuaessful completion the apprentice is able to demonstrate the ability to identify
methods of joining together dissimilar materials.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

13.1 Describe the common appved methodsof adaptingcastiron, plastic, copper,
aluminum, asbestos cement, and glass gipeachother incorporating:

adaptors

female adaptors

caulking ferrules

mechanical joint couplings

slip joint adaptors

connectite adaptors

bushings

dielectriccouplings

field cut couplings

EEEEEEEEC

13.2 Explain the restrictions placed upon slip jaaataptors, bushings, and mechanical joint
couplings.
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Drainage Systems

Number: S0002214

Title: Drainage Terms and Definitions

Duration: Total hours: 4
Theory: 4
Practical: 0

Prerequidies: None

Corequistes: S00022, S00025

Cross Bference to Training Standardd5457, U5458, U5459, U5460, U5461, U5462, U5465

General Learning Outcomes
Upon sucessful completion the apprentids able to demonstrate the ability to identify and
apply drainage terms and definitions.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

14.1 Identify the code that lists theatnmon drainage terms and definitions.

14.2 State thesection of the OBC that contains drainage terms, definitions, and
abbreviations of proper names.

14.3 Define the following terms identifying nmimum pipe size, installation or sysh

location, and other distinguishing characteristics, including:
1 accessild

back vent

backwater valve

basement

branch

branch vent

building dain

building sewer

cleanout

continuousvent

developed length

drainagesystem

fixture

fixture drain

fixture outlet pipe

fixture unit

flood level rim

horizontalbranch

nominallyhorizontal/vertical

=4 =4 4 -_5_-5_-9_-9-9_-9_-9_-49_-49_-2°2_-2°2_-2_-2-23-2
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plumbing appliance
plumbing

sanitary building drain
sanitary building sewer
sanitary drainage pipe/system
sanitary unit

soil pipe

soil stack

stack vent

storm building drain/sewer
storm drainage pipe
stormdrainage system
trap

trap arm

vent pipe

vent stack

venting system

vertical leg

waste pipe

waste stack

=4 4 8 -_5_-9_-9_-9_-9_-9_-9_-9_9_-°9_-°2_-°-_-2-°_-2_-2_-1-

14.4 Identify and list some of the common drainage terms and definitions by
examining a drain plan arstack elevation drawing.
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Number: S0002215
Title: Cleanoutsand Locations
Duration: Total hours:
Theory: 3
Practical: 0
Prerequidies: None
Corequistes: S00022, S00023, S00025

Cross Bference to Training Standardd5455, U5457, U5458, U5460, U5461, U5465

General Learning Outcomes

Upon sucessful completiorthe apprentice is able to demonstrate the ability to identify,
select, and install cleanout fittings and manholes.

Learning Outcomes

Upon sucessful completion the apprentice is able to:

15.1

15.2

15.3

15.4

15.5

15.6

15.7

15.8

Identify the major causes of pipe blockages.
Explainthe purpose of a cleanout fitting.

Identify the different types of cleanouts including:

w Malcolm

w Barrett

w Westmount

w in-line cleanouts

w end cleanouts

w fitting cleanouts

w tube-end
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Explain why thescrews, nuts, and bolts (used to hold cleanout covers) must be brass
or other corroson-resistant maerial.

State the minimum size of cleanouts for drainage piping of various sizes.
Explain why a cleanout must be both gastight and watertiglatilaimes.

State the spacing requineentsfor cleanousinstalledon:

w sink wastes

w horizontalstorm and sanitary drainage piping smaller and larger than 4
inches
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15.9 Identify cleanout requirments for storm and sanitarpuilding drainsasthey leave
the building.

15.10 State the cleanout requirements for soil stacks, waste stacks, and rainwater
leaders.

15.11 Explain where a cleanout must be installed on kitchen sink drainage piping.

15.12 Identify which fixtures require a removaldtyle ptrap or must be equipped wh a
bottom plug cleanout grap.

15.13 Explain the cleanout requiremésnfor running trap installations.

15.14 State the cleanout requirements for sanitary and storm buildirejreés that
change diection more tha 45 degrees.

15.15 Identify where cleanouts must be installed for interceptor installations and to serve
wall-hung urinals.

15.16 State where cleanout fittings must be installed on an indirect waste system.

15.17 Explain where manholes must be installed both inside and outside a bugidéhgtate
their minimum dimension, listing installation regaments inside a building.
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Number: S0002216

Title: Prohibited Fittingsand Connections

Duration: Total hours: 2
Theory: 2
Practical: 0

Prerequidies: None

Corequistes: S00022, S00023, S00025

Cross Referende Training Standard€i5455, U5457, U5458, U5460, U5461, U5465

General Learning Outcomes
Upon sucessful completion the apprentice is abledemonstrate the ability to identify the
problems caused by and reasons for prohibited fittings and connections.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

16.1

16.2

16.3

16.4

16.5

16.6

16.7

16.8

16.9

Define the terms vertical and horiztal as they are applied glumbing
installations.

Identify standard draiage fittings including elbows, branched fittings, adaptors, and
reducing fittings.

Identify the pipe fittingghat may not be installed in the horizontal plane in
drainage apptations.

Explain the possiblerpblems that occur if pipe fittings are installed in
unapproved positions.

State the minimum barrel and branctzs for a doublgY to be installed in
drainage piping.

Identify the conditions whereapper pipe may be drigd or tapped.

Identify the conditionsvheredrainagepipe may be drilled or tapped.

Identify the location and the conditiorthat must be met to allow the installation of a
saddle hub.

Identify the pipe materials that may bestalledabove groundinside a building.

16.10 Identify the correct andnicorrect fitting installations.

16.11 Explain why some drainage materials egstricted to above ground installation only.
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Number: S0002217

Title: Purposeof a DrainPlan

Duration: Total hours: 1
Theory: 1
Practical: 0

Prerequidies: None

Corequistes: S00022, S00023, S00025

Cross Referencef(Training Standard&l5457, U5458, U5459, U5460, U5461, U5462, U5465

General Learning Outcomes

Upon sucessful completion th@pprentice is able to demonstrate the ability to identify the
items that are shown on a drain plats epprovaprocess, and its uses after the construction
is complete.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

17.1

17.2

17.3

17.4

175

Identify the items normallghown on a drain plan oluding:
sanitary and storm building drains

foundationdrain connections

down spou/leader connections

floor drain connections

trap seal primers

cleanouts

any other required sanitary amstorm drainage piping

EEEEEEE

Explain the main uses of a drain plan.
State the regulations to whichdrain plan must conform for approval.
State the uses of a drain plan after the building is complete and occupied.

Identify errors in a drm plan.
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Number: S0002218

Title: How to Drawa Drain Plan

Duration: Total hours: 2
Theory: 2
Practical: 0

Prerequidies: None

Corequistes: S00022, S00025

Cross Bference to Training Standardd5457, U5458, U5459, U548056461, U5462, U5465

General Learning Outcomes
Upon sucessful completion the apprentice @ble to demonstrate the ability to draw drain
plars.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

18.1 Explain in which form or viethe horizontaldrainagesystemfor a building is
normally shown.

18.2 State the drawingnstruments required to draw a drain plan.

18.3 Exphin how colour codes are used to illustrate sanitary drainagetm
drainage, and vent piping.

18.4 Exphin how to illustrate singldine pipng drawhgs.

18.5 Exphin why the correct fittinganust be illustrated on a drain plan.
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18.6 ldentify the common abbrgations used in conjunction with drain plarcinding but not
limited to:
BD
BS
FAI
BWV
CcO
DS
FD
SS
WS
TSP
LT
wC

EEECEEEEEEECEE

18.7 Explain how drainage pimy installed at different elevations is gluated.

18.8 State why storm and sanitary drainage pipe should be located in the same
trench.

18.9 Explain how traps serving floor drains, showerspther floormounted fixtures are
illustrated on a drain plan.

18.10 State how trap seal primer connéats are indicated on a drain plan.
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Number: S00022.9
Title: Foundation Drains
Duration: Total hours: 2
Theory: 2
Practical: 0
Prerequidies: None
Corequistes: S00022, S00025
Cross Bference to Training Standardd5457, U5458, U5459, U5460, U5461, U5462, U5465

General Learning Outcomes

Upon sucessful completion the apprentice is able to demonstrate #imlity to identify the
connection points, locate cleanouts, explain how to protect from back flooding, and illustrate
foundation dains.

Learning Outcomes
Upon sucessful completion the apprentice is able to:
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192 Identify where foundatiordrainsare installed.
19.3 Explain the purpose of a foundation drain.
19.4 State the type of discharge thfibws through foundation drains.
19.5 State the possible emequences of not installing fodation drains.
19.6 Identify where foundabn drainsmaydischarge and foundation sump requirements.
19.7 Explain why a foundation drasmould not connect to a septic tank, holding tank,
or any type of private sewage disposal system.
19.8 State theminimum number of foundation drains required.
19.9 Identify where cleanoutiftings must be installed in foundation drain piping.
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19.11 Explain the purpose of a backwater valve.

19.12 State why some municipalitie#squire the installation obackwater valves.

19.13 Identify where a backwater vahahould be installed, if required.

19.14 State why down spoutind foundation drains should not be connected
together.

19.15 Draw a number of drain plans, ingmrating thefoundation drain, down spout and
rainwater leader piping connections.
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Number: S0002220
Title: Floor Drains
Duration: Total hours: 3
Theory: 3
Practical: 0
Prerequidies: None
Corequistes: S00022, S00025
Cross Bference to Training Standardd5457, U5458, U5459, U5460, U5461, U5462, U5465

General Learning Outcomes

Upon sucessful completion the apprentice is able to demonstrate the ability to define a floor
drain, identify floor dains, state the allowable disarge loc#éions, illustrate the piping
comnections, as well as sizand illusrate the required trap seal primer piping.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

20.1 State what code sectiormutline the installatiorrequirements for loor drains.
20.2 Define a floor drain.

20.3 State the minimum drainage pipe size reauai for a floor drain.

204 Determine the minimum size of floor drain, based on potential flow rates.
20.5 Determine minimum trap sealgpth, includingstatic pressure.

20.6 ldentify where floor drains must be installed.

20.7 Explain where the discharge fronflaor drain may discharge according to
applicable codes.

20.8 Explain when the discinge from a floor drain maglischarge to the storm
drainagesystems.

20.9 Identify a foor drain gate and explain its purpose.

20.10 State the type of construction where floor dnegrates are normally installed.
20.11 Identify amanufactured floor drain body and explain its purpose.

20.12 State the type of constrtion where &loor drainbodyis normallyinstalled.
20.13 Identify some common options that may be ordered with a floor drain body.

20.14 State when the waste pipe serving a floor drain dard does not require a vent
connection.

20.15 State the commortauses of @p seal loss for floodrains.
20.16 Explain how the trap seals floor drain traps are maintained.
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20.18 State when floor chins may be gang trapped.
20.191dentify the tradeil SN G SYSNHSy O& Ff22NJ RN} Ay ¢ o
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Number: S0002221
Title: Hub Drains and Funnel Floor Drains
Duration: Total hours: 1
Theory: 1
Practical: 0
Prerequidies: None
Corequistes: S00022, S00025
Cross Bference to Training Standardl#s457, U5458.)5459, U5460, U5461, U5462, U5465

General Learning Outcomes

Upon sucessful completion the apprentice is able to demonstrate the ability to define,
identify, and describe the instati@n requirements for hub drain and funnel floor
installations.

Learnng Outcomes
Upon sucessful completion the apprentice is able to:
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21.3 Explain the purpose of a hub drain and a funnel floor drain.

214 Explain why the floodevel rimof a hubdrain must be installed above the floor drain.

215 Explain the difference betweentaib drain and a funnel floor drain.

21.6 State the minimum size of a hub drain or a funnel floor drain.

21.7 Explain how to size a hub drain or funnel flooaid.

21.8 Identify to which dranage system a hub drain or funnel floor drain must be
connected.

21.9 Describe the trap seal pnier requirements of a hub drain or a funnel floor drain.

21.10 State the installation locations af hub drain or funnefloor drain.

21.11 Explain where a hub drain or funrfédor drain cannot be installed.
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Number: S0002222
Title: Trap Seal Primers
Duration: Total hours: 3
Theory: 3
Practical: 0
Prerequidies: None
Corequistes: S00022500025
Cross Reference to TrainiSgandardsU5457, U5458, U5459, U5460, U5461, U5462, U5465,
U5466, U5468

General Learning Outcomes

Upon sucessful completion the apprentice is able to demonstrate the ability fgagx the
purpose of a trap seal prier and its installation requiraents, as well as install a trap seal
primer.

Learning Outcomes
Upon sucessful completion the apprentice is able to:
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22.2 Identify different typesof trap seal primers and trap seal loss prevention devi
including:

manufactured trap seal primers

drinking fountain wakes

residential laundry tub faucets

connections to flush valves flush tubes

water-using equipment

urinal flushtanks

trap seal antevaporation devices

eEegegeeee

22.3 Explain the principle adperation ofmanufactured trap seal primers and anti
evaporation devices.

22.4 Describe the piping arrangement for a manufactured trap seal primer, when used to
prime floor drains, and sta the minimum pipe size that may be used.
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22.5 Describehe drainagepiping arrangement of a drinking fountain when used to prime
a floor drain.

22.6 Describe the piping arrangement when installed to prime floor drains for:
w a urinalflush tank
w flush tubes from flushometers

22.7 Explainthe conditionsthat mustbe met when using equiment to prime floor
drains.

22.8 Explain whether thevater used to prime floor drains must be potable.

22.9 State what steps must baken if thewater used to prime floor drains is not
potable.

22.10 Define the terms air gap and, in relatship to a floor drain, floodevel rim.
22.11 Describehow a crossconnectionmaybe created when installing a trap seal primer.

22.12 Explain how an air gagr a backflow pevention device may be incorporated into the
trap seal primer installation to prevent a possiblckflow candition.
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Number: S000223
Title: Drainage System Design
Duration: Total hours:
Theory: 3
Practical: 0
Prerequidies: None
Corequistes: S00022, S00025

Cross Bference to Training Standardd5457, U5458, U5459, U5460, U5461, U5462, U54
U5466, U5468

General Learning Outcomes

Upon sucessful completion the apprentias able to demonstrate the ability
recognize and design drainaggstems, inorporating different drainage system
designs.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

23.1 Define the terms:

municipal sanitary sewer
municipal storm sewer
combinedbuilding sewer
combinedbuilding dain
semicombined building sewer
semicombined building drain
running trap

EEEEEEE

23.2 Review the definitionsf separate building sewemnd separate building drain.
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23.4 ldentify the componats of a running trap.

23.5 State where the cleanout musie installed with a running trap.

23.6 State where a runningrap must be installed isombined and seratombined
systems.

52



Plumber Levell

23.7 ldentify the connectiorof a fountain drain and how down spout connection is made
to:
w separate drainage system
w combineddrainagesystem
w semicombined drainage system

238 State where combined and seimombined drainagesystems may be found in
service.

23.9 State where a separatg/stem may be installed.

23.10 Identify the three drain desigrthat have been installed in Ontario.
23.11 Identify themost @mmon draindesign system curreht installed.
23.12 Explain why combined drainaggstems havédeen prohibited.

23.13 Describe the steps griired to convet a €mi-combined systennto a separate
drainagesystem.

23.14ldentify the importance of mandatory locating of underground services in relation to
the sanitary or storm dragge systems.
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Number: S00022.2
Title: Sanitary Buildinglraps
Duration: Total hours: 2
Theory: 2
Practical: 0
Prerequidies: None
Corequistes: S00022, S00025
Cross Bference to Training Standardd5457, U5458, U5459, U5460, U5461, US4652165,
U5466, U5468

General Learning Outcomes

Upon sucessful completion the apprentias able to demonstrate the ability to recognize a
building trap, the purpose of the installation, the piping arrangement, and the disadvantages
of the installation.

Learning Outcomes
Upon sucessful completion the apprentice is able to:
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24.2 Describe the component parts a building tap installaion.

24.3 State the minimum size of a building trap.

24.4  Describe the purposef a building trap.

24.5 ldentify the types oheighborhoods where building traps may have been installed.
24.6 Identify the possible installain locations of a building trap.
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24.8 Describe the purpose offaesh air inlet.

24.9 Identify the installatiorrequirementsof afresh airinlet such as minimum size and height.

24.10 Describe the circulation of aihtough the drain, wasteand vent system with the
installaion of a building trap.

24.11 Explainwhy building traps are gemally no longer installed on sanitary
systems.

54



Plumber Levell

Number: S000225

Title: Purposeof a Stack Elevation

Duration: Total hours: 1
Theory: 1
Practical: 0

Prerequidies: None

Corequistes: S00022, S00025

Cross Bference to Training Standardd5457, U5458, U5459, U5460, U5461, U5462, U5465

General Learning Outcomes

Upon sucessful completion the apprentice is able to demonstrate the ability to identify the
items that are shown on a stack elemtj itsapproval process, and its uses after the
constiuction is complete.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

25.1

25.2

25.3

25.4

25.5

Identify the items normally shen on a stack elevation includifgit not limited ta
sanitary and stornbuilding drains

foundationdrain connections

down spot/leader connections

floor drain connections

trap seal primers

cleanouts

building traps

fixture traps

backwater valves

drainagesystems

venting systems

vent terminal information

any other required sanitary and storm drainage piping

EEEEEEEEEELECEE

Explain the main uses of a stack elevation.
State the regulations to which a stack elevation mustform for approval.
State the uses of aatk elevation after the buildingg completeand occupied.

Identify errors in a stack elevation.
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Number: S0002226

Title: Howto Draw a Stack Elevation

Duration: Total hours: 2
Theory: 2
Practical: 0

Prerequidies: None

Corequistes: S00022, S00025

CrossReference to Training Standardd5457, U5458, U5459, U5460, U5461, U5462, U54

U5466, U5468

General Learning Outcomes
Upon sucessful completion the apprentice @ble to demonstrate the ability to draw stack
elevations.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

26.1

26.2

26.3

26.4

26.5

26.6

26.7

26.8

26.9

Explain the purpose of a stack elevation.
Explain which form or view of theertical drainage system for a building is
normally shown.

State the drawingnistruments required to daw a staclelevation.

Identify the colour code used to illustte sanitary drainage, storm drainagedavent
piping.

Exphin why the correct fittings must be illustrated on stack elevations.

Explain how the traps for laundry tuldgichen sinksand lavatories should be shown
on a stack elevation.

Explain how the fixtureraps for fixtures (othethan laundry tubs, kitchen sinks, and
lavataries) should be shown on a drain plan.

Explain how vent connections are shown on a stdekation.

[llustrate the connections of fiures and devices on a stack elevation.

26.10 State the information that should be shown at stack terminals.

26.11 Size all piping showon the stack elevation.

26.12 ldentify where cleaauts should beshown.

26.13 Expéain thetype of linethat should be used to illustrate the stack vent.
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Waste Pipe Systems

Number: S000227
Title: Traps andlypes
Duration: Total hours: 3
Theory: 3
Practical: 0
Prerequidies: None
Corequistes: S00022500025
Cross Bference to Training Standardd5457, U5458, U5459, U5460, U5461, U5462, U5465

General Learning Outcomes

Upon sucessful completion the apprentias able to demonstrate the ability to recognize
different typesof traps, identify thedistinguishing chiacteristics of a trap, the purpose of a
trap, and the installeon of a trap.

Learning Outcomes
Upon sucessful completion the apprentice is able to:
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27.2 State the purpos of a trap.

27.3 List the qualities o& welldesigned trap.

27.4 ldentify the dip, weir, and crown of different traps.

27.5 Describe how to measure the trap seal in a trap.

27.6 State the liquid lgel whenthe trap is at rest, the imimum trap seal for &rap, and
the minimum trapseal for taps installed in an acidiaste system.

27.7 ldentify the requiremets for traps installed with laundry tubs, sinks, and
lavatories.

27.8 ldentify the most commortrap currently installed.
27.9 ldentify anStrap, belltrap, drum trap, and a bottle trap.

27.10 Identify the dip, weir, and crown in ant@p, Rtrap, bell trap, drum trap, and a bottle
trap.

27.11 Explain where an-8ap, bell trap, drum trap, and a bottlkeap may be installed in a
drainagesystem.

27.12 Explain the term integral trap.

27.13 Identify the fixtures thabperate with an integratrap.

27.14 State where a running trap mde installed in a dhin, waste, and vent sya.

27.15 Identify where a clemout fitting must be installed with a runnirigap.

27.16 State the dip weir and crown for ant@&p, Rtrap, bell trap, drum trap, and a bottle trap.
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Number: S0002228

Title: Trap Sizing

Duration: Total hours: 2
Theory: 2
Practical: 0

Prerequidies: None

Corequistes: S00022, S00025

Cross Bference to Training Standardd5457, U5458, U5459, U5460, U5461, U5462, U54

General Learning Outcomes
Upon sucessful completion the apprentids able to demonstrate the ability to
determine trap sizes.

LearningOutcomes
Upon sucessful completion the apprentice is able to:
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28.2 Identify where a fikure outlet pipe is installed iretation to a plumbing fixture and its
trap.

28.3 State the maximm length of a fixture outlet pipe.
28.4 ldentify where a vertical leg is found in a drainage system.
28.5 State the maximum length of a vertical leg.

28.6 Explain how to determine the fixtureutlet pipe size and the trap size for a
selection ofplumbing fixtures and appliances.

28.7 List the trap size for a selection of plumbing fixtures and appésnc

28.8 List the trap sizes for fixtures, pli|ances, and devices not listedtire OBC.
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Number: S0002229
Title: TrapSeal Loss
Duration: Total hours: 3
Theory: 3
Practical: 0
Prerequidies: None
Corequistes: S00022
Cross Bference to Training Standardd5457, U5458, U5459, U5460, U5461, U5462, U5465

General Learning Outcomes
Upon sucessful completiorthe apprentice is able to demonstrate the ability to describe trap
seal loss and to install traps to prevent trap seatlo

Learning Outcomes
Upon sucessful completion the apprentice is able to:
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29.2 Define how much loss of a trap seal constitutes tragl kess.
29.3 Explainhow self-siphonageand indirect siphonage of a trap seal takes place.

29.4 State what measures must bekian to prevent selsiphonage and indirect
siphonage.

29.5 Exphin how oscillaton, capillary action, and backpressure takes placetawd it affects
a trap seal.

29.6 State what measures may be taken to help control osaltatif a trap seal.

29.7 State what measures may be taken tdheontrol trap seal loss due to capillary action
and backpressure.

29.8 Explain how a leak will affect a trap seal.

29.9 State whatmeasures areaken to identify and repair leaks.
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Number: S0002230
Title: Trap ArmRequirements
Duration: Total hours: 3
Theory: 3
Practical: 0
Prerequidies: None
Corequistes: S00022, S00025
Cross Bference to Training Standardd5457, U5458, U5459, U5460, U5461, U5462, U5465

General Learning Outcomes
Upon sucessful completion the apprentice is able to demonstrate the ability to install waste
pipes that meetOBC requirements.

Learning Outcomes
Upon sucessful completion the apprentice is able to:
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30.2 Identify a fxture drain/trap arm in a drain, wastand \ent system from a given drain
planand/or stackelevation

30.3 Describe thdunction ofa fixture drain/trap arm.

30.4 State the minimum size of a given fixture drain/trap arm.

30.5 State the minimum and maximum length of a fixture drain/trap arm.

30.6 Explain why fixture drains/traprens have a limited minimum and maximum |&mg
30.7 Explainthetermd RS@St 2 LJISR f Sy3iKé o

30.8 State the maximum change of directiona fixture drain/trap arm serving a
siphonic fixture ang Rtrap fixture.

30.9 Explain why fixture drains/ trap arms are limited in total change of direction.

30.10 State the total fall alleved on a fixture drain/trap arm.
30.11 Explain why fixture drains/trap arntgve a limited minimum and maximum fall.

30.12 State the minimum fall allowed on a fixture drain/trap arm of a given size.
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Number:

Title:

Duration:

Prerequidies:
Corequistes:
Cross Bference to Training Standardd5457, U5458, U5459, U5460, U5461, U5462, U5465

S00022.2

Sanitay Drainage System Sizing

Total hours:

Theory:
Practical:
None

6

6
0

S00022, S00024, S00025

GeneralLearning Outcomes
Upon sucessful completion the apprentice is able to demonstrate the ability to size all sections
of the sanitary drainage system on drain @astack elevations, and practical assigntgen

Learning Outcomes
Upon sucessful completiorthe apprentice is able to:
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31.2

31.3

314

31.5

31.6
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Describe the purpose for whic¢he fixture unitis developed.

Identify and use tables to:

EEEEEE

calculate fixture unit loading
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convert fixture units tditres per minute flow

Identify the restrictionsvhen connectingwaNJ Of 2 aSdGa G2

State the minimum allowabl&all on drainagepiping.

Explain how grade affées the capacityf a given horontal drainage pipe.
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Complete a number of elevations and drain plans sizing all the drainage piping.
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Number: S00022.2
Title: Grading Waste Pipes
Duration: Total hours:

Theory:

Practical: 0
Prerequidies: None
Corequistes: S00022, S00024, S00025

Cross Referemcto Training Standardsl5457, U5458, U5459, U5460, U5461, U5463, U544

U5465

General Learning Outcomes
Upon sucessful completion the apprentice is able to demonstrate the ability to identify,
define, and grade waste pipes.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

32.1

32.2

32.3

32.4

32.5

32.6

32.7

32.8

32.9

State the purpose of having fall grade on drainage piping.
Explain how velocity of flow in drainage piping is controlled.

Describethe conditions that may develop if there is tditile or too much fall on a
drainage pipe.

Identify and list the name and diameters of horizontal drainage piping that may be
usually installed with a minimunrgde of 1:50 (2%).

Identify andlist the name and diameters of horizontal drainage piping that may be
installed with a minimum grade of 1:1Q0%).

Identify and describe théhree methods used to gradeorizontaldrainagepipe.
Calculate the total falon a horizontal drainagpipe in metric and imperial.
Calculate the length cd horizontal drainage pip@ metric and imperial.

Calculate the gradslope of a horizontal drainagpipe inmetric and imperial.

62



Plumber Levell

Venting Systems

Number: S00022.3
Title: Purpose of Venting
Duration: Total hours: 2
Theory: 2
Practical: 0
Prerequidies: None
Corequistes: S00022
Cross Bference to Training Standardd5457, U5458, U5459, U5460, U5461, U5462

General Learning Outcomes
Upon sucessfulcompletion the apprentice is able to demonstrate the ability tplain the
purpose of venting.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

33.1 Definetheterns, s Sy iAy3 &aeadsSyYé¢ FyR dal dY2aLKSNRO
33.2 Describe thgrimary purpose o vent in the drainageystem.

33.3 Explain the secondary benefits wéntingthe drainagesystem.

33.4 Describe the movement @fir within the venting.

33.5 Describe the principlesf a siphon as it relates to venting.
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Number: S0002234
Title: Types of Individual Vents
Duration: Total hours: 1
Theory: 1
Practical: 0
Prerequidies: None
Corequistes: S00022, S00025
Cross Bference to Training Standardd5457, U5458, U5459, U5460, U5465462

General Learning Outcomes
Upon sucessful completion the apprentias able to demonstrate the ability to
recognize, describe, and incomate different types of individualents.

Learning Outcomes
Upon sucessful completion the apprentice is alite
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34.2 Explain how a back vent must be installed in relation to the fixture drain.
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34.4 Exphin why a back vent will badkood.

34.5 Identify how high a back vent mawpdk flood from a given stack elevation.

34.6 Exphin why acontinuous waste and ventill not back flood as bgh as a back
vent installation.

34.7 Explain why the total length of an individual vent installed below the flood level rim
mustbe kept to a minimum.

34.8 Identify and explain the minimum level beight to which indridual vents must rise
before they may be connected together.

34.9 Explain the outcome if a vent is tafled with a dip, sag, or depression.

34.10 State the maximum length ofhandividual vent.

64



Plumber Levell

Number: S0002235

Title: Sizing Individual Vents

Duration: Total hours: 1
Theory: 1
Practical: 0

Prerequidies: None

Corequistes: S00022, S00024, S00025

Cross Bference to Training Standardd5457, U5458, U5459, U5460, U5461, U5462

General Learning Outcomes
Upon sucessful completion the apprentice @ble to demonstrate the ability to size
individual vents.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

35.1 Identify the tables used when datmining individual vent pipe size.
35.2 Use the tables to determine inddual vent pipe size.
35.3 State the individual vergizefor a given trap size.

Number: S0002236
Title: Branch Vents
Duration: Total hours:
Theory: 6
Practical: 0
Prerequidies: None
Corequistes: S00022, S00025

Cross Bference to Training Standardd5457, U5458, U5459, U5460, U5461, U5462

General Learning Outcomes
Upon sucessful completion the apprentias able to demonstrate the ability to
recognize, describe, size, and install brawehts.

Learning Outcomes

Upon sucessful completion the apprentice is able to:
36.1 Definetheterma 6 NI y OK @Sy (¢ o

36.2 State the purpose of a branch vent.
36.3 List the factors used to determine branch vent sizing.
36.4 Identify the tables sed to size branch vents.

36.5 Explain the minimum branch vent size required to serve a given combination of
fixtures.

36.6 Identify the specific locations on adnch vent where an increa in pipe size would
be required.
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Number: S0002237
Title: Dual Venting
Duration: Total hours: 1
Theory: 1
Practical: 0
Prerequidies: None
Corequistes: S00022, S00025
Cross Bference to Training Standardd5457, U5458, U5459, U5460, U5461, U5462

General Learning Outcomes
Upon sucessful completion the apprentias able to demonstrate the ability to
recognize, describe, size, amstall dual vents.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

37.1

37.2

37.3

37.4

37.5

37.6

37.7

37.8

Explain the termét Rdz f @Sy iAy 3¢ @
Explain the purpose of dual venting.

Identify both the aceptableandunacceptabldittings for dualventing
installations.

Identify where the trap armsust connect when dualenting.

Explain the problems that could occur if an unacceptable drainage fitting were to be
installed in a duaVvented installation.

State the maximum total faflermitted on each trap arnin a dualvented group.
State the maximum distance permittdgbtween a fixture trap and its dual vent.

Identify and list the group dixtures that would bewell suited for a dualenting
installation.

66



Plumber Levell

Number: S00022.8

Title: Wet Venting

Duration: Total hours: 10
Theory: 10
Practical: 0

Prerequidies: None

Corequistes: S00022, S00025

Cross Bference to Training Standardd5457, U5458, U5459, U5460, U5461, U5462

General Learning Outcomes
Upon sucessful completion the apprentice is able to demonstrate the ability to re@egni
describe, size, and install weented installations.

Learning Outcomes
Upon sucessful completion the apprentice is able to:
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38.2 State the purpose of wet venting and its advantages.

38.3 List the number of fivures that may be installed in a w&ented group.
38.4 Define a wetventing fiture and a wet-ventedfixture.

38.5 List the types ofixtures whch may be wetventing and which may be wet
vented.

38.6 Identify where a wet vent must connetd a fixture waste pipe when wet venting a
siphonic fixture andh ptrap fixture.

38.7 List the wet vent pipe sizes for weéented traps.
38.8 Explain where a continuous vent must be installed in avesited installation.

38.9 State the reason for the installation afcontinuous vent in a wetented group
installation.

38.10 List the requirements for mulgtorey wet veming.
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Number: S0002239
Title: Roof Flashings
Duration: Total hours: 1
Theory: 1
Practical: 0
Prerequidies: None
Corequistes: S00022
Cross Bference to Training Standardd5457, U5458, U5459, U5460, U5461, U5462

General Learning Outcomes
Upon sucessful completion the apprentids able to demonstrate the ability to
recognize, describe, size, and install roof flashings.

Learning Outcomes
Upon sucessful completion the apprentice is able to:
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39.2 Explain the purpose of a roof flashing.

39.3 State the common materials that may be usedctmstruct a roof flashing.

39.4 State the minimum size of a manufactured roof flashing.

39.5 Explain how a roof flashing may remuthe diameter of aventterminal.

39.6 State why it is prohibed for a roof flashing to ragte the diameter of aent
terminal.

39.7 Identify a sleeve flashing.
39.8 Explain sleevflashing requirements.

39.9 Describe the position of a roof flashing on a pitched roof iatieh to the shingles.
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Number: S0002240

Title: Vent Terminals

Duration: Total hours: 2
Theory: 2
Practical 0

Prerequidies: None

Corequistes: S00022

Cross Reference todining Standard4)5457, U5458, U5459, U54806461, U5462

General Learning Outcomes
Upon sucessful completion the apprentias able to demonstrate the ability to
recognize, describe, size, loeaaind install stack terminals.

Learning Outcomes
Upon sucessful completion the apprentice is alite

40.1

40.2

40.3

40.4

40.5

40.6

40.7

40.8

40.9

Define the tradeil SN&S i G SNYAY I € ®

Explain the purpose ofwentterminal.

State the minimum dianter of aventterminal.

Explain why the locations @Entterminals are regulated.

Identify the air inlets that regulatthe installdaion locations ofventterminals.
State the minimum distancegentterminals must be located from air inlets.
State the minimum height of eentterminal installed on a pitched roof.

State the minimum height of @entterminal installed on a flatoof desiged to pond
storm water.

State the minimum height of eentterminal installed on a flatoof designed for
human occupancy.

40.10 State the minimum heightof aventterminal that must be made stable and secure.
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Codes, Regulationand Standards

Number: S0002241

Title: Codes, Regulationand Standards

Duration: Total hours: 5
Theory: 5
Practical: 0

Prerequidies: None

Corequistes: S00022, S00023, S00025

Cross Bference to Training Standardd5457, U5458, U5459, U5460, U5461, U5462, US4

U5464, U5465

63,

General Learning Outcomes
Upon sucessful completion the apprentias able to demonstrate the ability to
recognize, identify, and use the OntaBaildingCode(OBC).

Learning Outcomes
Upon sucessful completion the apprentice is able to:

41.1
41.2

41.3

41.4
415
41.6
41.7
41.8
41.9
41.10
41.11
41.12
41.13
41.14

Describe the primaryyrpose of the OBC and Act.
Identify the sectios of the OBC that deals with code administration, terms,
definitions, abbreviations, symbols, and timstallation of plumbing systems.

Identify and list the sections of Part 7 and identify themberingsystems including
Part, Section, Subsegh, Article, Sentence, Clause, and Stlause.

Identify the official system of masurement in the OBC.

Explain the purpose of ital@ing a word or words used in the code.

Identify the code on whichdpt 7 of the OBC is based.

Identify the location angburpose of the index for Part 7 and locatiohAppendix A.
Explain the primary purposaf the appendix found in Part 7.

Expéin why illustrations shown in theppendix cannobe an official part oPart7.
Identify the people rgponsible br the enforcement ofPart 7.

Identify the people who mst comply with Part 7.

Identify municipaby-laws and regulations.

Identify certificationand standardsagencieCSA, ULCSAM etc.)

Identify manufactueNB Q A LISOAFAOLF GA2Yy a®
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Number: S00023
Title: Tools and Piping Methods
Duration: 48 Total Hours
Theory: 0 hours Practical: 48 hours

Prerequidies: None
Corequistes: S00021, S00022, S00023, S00024, S00026
Evaluation Structure:
Oral/Written Testing 10%
Practical Exercises 70%
Final Asessment 20%
Number: S00023.1
Title: Measuring Tools and Instruments
Duration: Total hours: 1

Theory: 0

Practical: 1
Prerequidies: None
Corequistes: S00021, S00023, S00024, S00026
Cross Bference to Training Standardd5457, U5458, U5459, U546806461, U5463, U5464

General Learning Outcomes
Upon sucessful completion the apprentice is able to demonstrate the ability to identify,
select, and use variouseasuring tools and instruments.

Learning Outcomes

Upon sucessful completion the apprentias able to:

1.1 Identify and use a variety of measuring toalsd instruments includingut not limited ta
tapes and measures

spirit levels

straight edges

squares

protractors

chalk lines

builders lerel and laser instruments

gauges

1.2 Identify various applications @heasuring tools and instruments.

13  Select measuring tooknd instrument based on:

EEEEEEEE

w application
w instrumentlimitations
14  Adjust measuring instrumerfor zero error if applicable.

15 Setup and use differemheasuring instruments.

16 Interpret instrument readings bgiving the correct value and unit of
measurements.

1.7  Maintain and storaneasuring instrument.
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Number: S00023.2
Title: Identify and UseVariousHandTools
Duration: Totalhours: 1
Theory: 0
Practical: 1
Prerequidies: None
Corequistes: S00021, S00023, S00026
Cross Bference to Training Standardd5457, U5458, U5459, U5460, U5461, U5463, U5464

General Learning Outcomes
Upon sucessful completion the apprentice is alitedemonstrate the ability to identify,
select, and use variodgand tools.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

2.1 Identify and use the fadwing hand tools idudingbut not limited ta

screwdrivers

Allen keys

chisels

snips

saws

files

reamers

clamps

pliers

pipe cutters

hand threaders

vises

flaring tools

swaging tools

bending tools

drifts and punches
taps and dies
wrenches, includingpipe, adjusable, torque, socket andombination box,
and open wreghes

stud and bolt extractors
gear pulles

drill bits ircluding: wad, metal, and masonry
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2.2  ldentify the types of hand tools according to:
w size and design @uding number and symbol classification
w applicationto specificmaterials
w capacity
w operation
2.3 ldentify the methods of assembly and adjustments for various hand tools.

2.4  Assemble, adjust, and maintain w@ss hand tools in safe working order.

2.5 Determine, demonstrate, practice, andamtain the mehods of using hand tools for
safe, restricted, ad efficient operation.

Number: S00023.3

Title: Identify and Use Various Reer Tools

Duration: Total hours: 2
Theory: 0
Practical: 2

Prerequidies: None

Corequistes: S00021, S00023, S00026

CrossReference to Training&dards:U5457, U5458, U5459, U5460, U5461, U5463, U54

General Learning Outcomes
Upon sucessful completion the apprentice is able to demonstrate the ability to identify,
select, and use varioymwer tools.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

3.1 Identify, select and use the follomg types of power tools includingpt limited to:
electric drills

power saws

grinders

pipe cutters
threadingmachines

drill press

grooving machines

hydraulic press

chop saws

crimpers

pneumatic tools & compressors

EEEEEEEEECEE

3.2 Identify the requied power tools base on:
w types and sizes
w operating range
w application
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3.3  Select power tool accessories based on the specified tgpgdications and
tolerances, and mateals to be worked on.

3.4 Identify power tools, equipment, anaccesories by model number and/or
symbol.

3.5 Determine the power requiremds of the tools by checking the voltage,
amperage, and grounding requirement

3.6 Identify and list the common hazards related to the use of power tools,
equipment,and accessories.

3.7 Operate, adjust, maintain, and stotke power tools, equipment, and acesies in
F O0O2NRIyOS ¢A0GK GKS YIydzFlI OGdzZNBENREQ Ay & NHzC

3.8 Determine and demonstrate the safe apg¢ion of power tools, equipment, and
accessories.

Number: S00023.4
Title: Steel PipeJoining Methods
Duration: Total hours:
Theory: 0
Practical: 3
Prerequidies: None
Corequistes: S00022, S00023, S00024
CrossReference to Training Standardd5457, U5458, U5459, U5460, U5461, U5463, U5464

General Learning Outcomes

Upon sucessful completion the apprentice is able to demonstrate the ability to identify,
select, and assemble steel pipe, using various joimathods.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

4.1  Name the types of pipe materials that may be joined using a threaded connection.
4.2  State the advantages standardizing pipe threads.

4.3 Identify the terms used igonjurction with an American Standard Pipe Thread.

4.4  State the number ofhreads per inch for pipe sizes ranging fr@@o 3 inch.

45 9ELIX I AY GKS G(GSNXY&asz GGKNBIFR Sy3alasySyidé | yrF
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4.6 List the pipe diametes that may be threaded witthe same die chasers.

4.7  Explain the importance of having the correct thread engagement on a threaded
connection.

4.8 Describe and dematrate threaded, grooved]dnged, and welded joining methods.

4.9 Cutto length, ream and thread, then testhumberof pipe threads for pipe sizes
NI} y3IAy3I FNBY oyé¢ (G2 o0é LIALISO

4.10 Fabricate various sizes of nipple chucks.

4.11 Describe the method of prepig a pipe end for a grooved joint.

4.12 Cutto length, roll groove and cut groove, then test a number of pipe tordsipe
aA1Sa NIy3IAy3a FNRY HéE (2 néod

4.13 Cut, bevel, and square up a welded pipe joint.

4.14 Describe the methodssed to prepare a flanged connection, including gasig
sequerting, and torquing.

Number: S00023.5

Title: Cast Iron Pipe Joining Metlis

Duration: Total hours: 2

Theory: 0
Practical 2
Prerequidies: None
Corequistes: S00022, S00023

Cross Reference to Training StardtaU5457 U5458 U5459 U5460 U5461 USW5364

General Learning Outcomes
Upon sucessful completion thepprentice is able to demonstrate the ability to identify,
select, and assemble cast iron soil pipe, using a variety of joining methods.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

5.1
5.2
5.3
5.4
5.5

5.6

Identify cast iron soil pipe and fittings

Check for defective cast iron soil pipe and fittings.

Cut to length a variety of cast iron spipe sizes, using different cutting methods.
Fabricate and test vaous hub and spigot caulked jogat

Identify and name the two types abmpression joints used with cast iron soil pipe
and fittings.

Fabricate and test mechanical joint couplings anddal joints for a number of cast
iron soil pipe sizes.
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Number: S00023.6
Title: Copper Pipe Joining Methods
Duration: Total hours: 3
Theorv:
Practical: 3
Prerequidies: None
Corequistes: S00022, S00023
Cross Bference to Training Standardd5457, U5458, U5459, U5460, U5461, U5463, U5464

General Learning Outcomes
Upon sucessful completion th@pprentice is able to demonstrate the ability to identify,
select, and assemble copper pipe and fittinging a variety of joining methods.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

6.1 Describe different solderingrpcesses and name two solder graup
6.2  State the deciding fdor in the selection ofhe solder to be used.

6.3  Describe the conditions thadffect piping systems that should mensidered when
selecting a solder.

6.4  Explain how solder is drawn into apger pipe joint and demonstrate capillary action
between the pipe, fitting, and solder.

6.5 Identify the common gft solders, including:

w 955
w 50-50
w 40-60

w leadfree
6.6 ldentify the applications for common soft solders.

6.7 ldentify the content menbned frst in a tinlead solder.

6.8  State the type of solder and the maximum allowable lead content for solders that must
be used on potable water systems.

6.9 Identify the common brd solders including:

w silver soler
w sikfos
w brazing
6.10 Identifythe applicationdor common hard solders.

6.11 Explain when hard soldering woub@ used instead of soft soldering.
6.12 Name the dissimilar metals that may be joined by both hard and soft soldering.
6.13 Explain the purpose of a solder flux.
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6.14 Statethe effects of heat on flux.
6.15 State the factorgo be consideredvhen selecting a flux.

6.16 Describe the surface preparation fdre surface of the ijpe and fitting before
appling a flux.

6.17 Identify the two basic types of fluxwb active fluxesandtwo non-active fluxes.
6.18 Describe what should be done to a solg@nt after using a corrosive flux.

6.19 Cut to length, ream, clean, flux, sotilder, then test coppepipe-fittings ranging in size
FTNRBY d¢ (G2 o

6.20 Cut to length, ream, cleafiux, hard slder, then test coppepipe-fittings ranging in size
TNRBY é¢ (2 ™

6.21 ldentify the type of copper pipe that may be roll grooved.

6.22 Explain the preparation required when roll grooving copper pipe.
6.23 Cut to length, roll groove, assble, and test copper pipéttings.
6.24 Identify various mechanical joint methods.

Number: S00023.7
Title: Build Piping Projectancorporating Different Offsets
Duration: Total hours: 36
Theory: 0
Practical: 36
Prerequidies: None
Corequistes: S00022, S00023, S00024
Cross Refrence to Training Standardd5457, U5458, U5459, U5460, U5461, U5463, U5464

General Learning Outcomes

Upon sucessful completion the apprentice is able to demonstrate the ability to identify,
calculate, and assemblevariety of piping pojects incorporating dferent materials and
offsets.

Learning Outcomes

Upon sucessful completion the apprentice is able to:

71 5STFAYS (KS UGSNNBEf 68 LIBTEATASEHEEEYR GNRE Ay
7.2 ldentify22¥%2, 30, n p € 60 Ipiging offsets.

7.3 Calculate22¥2, 30, n p £ >60 Ipiging offsets.

7.4  Calculate the end to end measurenisncut, prepare, assemble, test, and
dismantle a number of piping projects (using steel, aast soil copper, and plastic
piping),including:

w single45 pipe offset
w parallel45 pipe offset
w rolling 45 singlepipe offset
w rolling 45 double pipe offset
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7.5 Incorporate into the pipe offsessignmentsncluding the connectiondutnot limited to:
threaded

soft soldered
hard soldeed
solvent cement
grooved
flanged

flared
mechanical
crimp
compression
bending

EEEEEEEECEE

All projects shall be constructed and evaiied to code standards, pressure tests, and
dimensional tolerances.

78



Plumber Levell

Number: S00024
Title: Trade Calclations¢ Level 1
Duration: 24 Total Hours

Theory: 24 hours
Practical: O hours
Prerequidies: None
Corequistes: S00022, S00023, S00024, S00025, S00026

Evaluation Structure:
Theory Testing  70%

Practial Exercises 20%
Final Asessment 10%
Number: S00024.1
Title: Basic Math
Duration: Total hours: 6
Theory: 6
Practical: 0
Prerequidies: None
Corequistes: S00022, S00023, S00024, S00025, S00026
Cross Bference to Training Standardd5457, U5458, U5459, U5460, U5465463, U5464,
U5465

General Learning Outcomes
Upon sucessful completion the apprentias able to demonstrate ability ibasic
arithmetic functions with whole numbers.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

1.1 Identifywhole numbes,fractions, and decimals.

1.2 Multiply, divide, add, and subtragthole numbers, fractions, and decimals
manually.
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Number: S00024.2
Title: Conversons of Sto Imperialand US Values
Duration: Total hours: 5
Theory: 5
Practical: 0
Prerequidies: None
Corequistes: S00022, S00023, S00024, S00025

Cross Reference to Training Stara#al)5457 U5458 U5459 U5460 U5461 USWE364 U5465

General Learning Outcomes
Upon sucessful completion the apprentice is abledemonstrate the ability to convert
S| to Imperial measurements and Imperial to SI measurements.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

2.1 Identify the standard unitsised in the S| system.

2.2 ldentify thestandard unis used in the Imperial system.

2.3  Convert linear measures fro8l to Imperial and Imperial to SI.

2.4  Convert volume measurements fro8i to Imperial andimperial to SI.

2.5 Convert area measurements fromt8limperial and Imperial to Sl.

2.6  Calculate, given a Celsius readitg equivalent reading on the Fahrenheit scale.

2.7 Calculate, given a Fahrenheit readitite equivalent reading on the Celsius scale.
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Number: S00024.3
Title: Linear Measurement
Duration: Totalhours: 4
Theory: 4
Practical: 0
Prerequidies: None
Corequistes: S00022, S00023, S00024, S00025, S00026
Cross Bference to Training Standardd5457, U5458, U5459, U5460, U5461, U5463, U5464,
U5465

General Learning Outcomes
Upon sucessfulcompletion the apprentice is able to demonstrate the ability to identify,
define, and use linear mearements in piping systems.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

3.1 Explain the standard dimensioning used for pi@grams.
3.2  State the terms and abbreviationsed for measuring pipe and fittings.

3.3  Define the terms:

linear measurement
fitting allowance
pipe engagement
face toface

end to end

center to center
face offitting

back of fitting

ceggeeeee

3.4  Define anycombinationof the above piping terms.
3.5 Calculate and list the fitting allowancés various piping raterials and sizes.
3.6 Calculate the endo-end length of pipenecessary to fit pipe and fittings to the required

end to center, centeto center and end to back measurements, and the total length of
piping required from a piping diagram.
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Number: S00024
Title: Pythagorean Theorem and Square Roots
Duration: Total hours: 2
Theory 2
Practical 0
Prerequisites: None
Corequistes: S00022, S00023, S00024, S00025, S00026
Cross Bference to Training Standardd5458, U5459, U5461, U5463, U5464, U5465

General Learning Outcomes
Upon sucessful completion the apprentias able to demonstrate the ability to use
Pythagorean Theorermnd solve problems involving calculatiohsquare roots.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

41 5STAYS (GKS (SN¥Yaz atedKI3I2NBly ¢KS2NBYE
4.2  Explain the use of calculatingusare roots in thgplumbing industry.

4.3  Describe the methods of fimalg the square root of a number.

4.4  Calculate the square root for a selection of given numbers.

4.5 Explain Pythagoreahheorem and its use in the plumbing industry.

4.6  Performvarious calculations using Pythagorean Theorem.
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Number: S00024.5
Title: Calculations of Various Offsets
Duration: Total hours: 7
Theory: 7
Practical: 0
Prerequidies: None
Corequistes: S00022, S00023, S00024, S00025
Cross Bference to Training Standardd5457, U5458, U5459, U5460, U5461, U5463, U54

64,

U5465

General Learning Outcomes
Upon sucessful completion the apprentice is able to demonstrate the ability to identify,
define, and calculate various pipésets used inthe piping industry.

Learning Outcomes

Upon sucessful completion the apprentice is able to:

5.1 Identify various pipe offsets includir®@¥z, 30, n p ¢ 60 lityings.

52 5STAYS (GKS GSNX3X aNRBEfAYy3d 2FFasSieo

5.3  State why and explain where these vari@ifsets are installed in plumbg
systems.

5.4  Calculate the length of travel of22%% offset from a gven measurement, usg the
factors of 261, 1.08, and 0.20.

5.5 Calculate the length of travel of3® offset from a given measurement, using the
TEOU2N) 2F HOnnéd

5.6 Calculate the length of travel of4b offset from a given measurement, using the
factor of 1.414.

5.7  Calculate the length of travel ofed offset from a given measurement, using the
factors of 20, 1.16, and 0.58.

5.8  Calculatehe length of travel for a rolled offset using5 fittings when the
length of the vertical rise and horizontal spread are given.

5.9 Calculate the length of travel for4b rolled offset and the length of run on each
end of the offset.

Number: S00025
Title: Trade Documentatiorg Level 1
Duration: 24 Total Hours
Theory: 12 hours Practical: 12 hours

Prerequidies: None
Corequistes: S00021, S00022, S00023, S00024, S00025, S00026

Evaluation Structure:

Theory Testing 40%
Practical Exercises 50%
Final Asessment 10%
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Number:
Title:

Duration:

Prerequisites:
Coresquisites:

Cross Reference to Training Stardk:U5457, U5458, U5459, U5460, U5461, U5463, U5464

S00025.1

Identify and Use Various Drafting Instruments
Total hours: 6

Theory: 3

Practical: 3

None

S00024, S00025

General Learning Outcomes

Upon sucessful

completion the apprentice is able to demonstrate the ability to identify and

use various drafting instruments.

Learning Outcomes
Upon sucessful completion the appntice is able to:

1.1 Identify and use thedllowing basic draftingistruments, including:

EEECEE
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set squares

T-squares

pencils

erasers & eraser shields

1.2  Print legible numbers anetters and upper case letters.
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Number: S00025.2
Title: Identify and Diaw Various Projection Draings
Duration: Total hours: 12
Theory: 3
Practical 9
Prerequidies: None
Corequistes: S00022, S00023, S00025
Cross Reference to TrainiBgendards:U5457, U5458, U5459, U5460, U5461, U5463, U5464

General Learning Outcomes
Upon sucessful completion the apprentice is able to demonstrate the ability to identify and
draw various ismetric and athographicprojectiondrawings.

LearningOutcomes
Upon sucessful completion the apprentice is able to:
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2.2 ldentify three principle views in an orthographic projection.

2.3  Draw single pipe line drawings to scalerthographicprojectionfully
dimensioned.

2.4  Explain why isometricrdwings and sketches are usedthe plumbing industry.
2.5 Define isometric drawing praiples.

2.6 Produce an isometric drawing of a single pipe line drawing given the
correspondinghree views by hand.
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Number: S00025.3
Title: Identify and Interpret Construction Dawings
Duration: Total hours: 2
Theory: 2
Practical: 0
Prerequidies: None
Corequistes: S00022, S00023, S00025

Cross Bference to Training Standardd5457, U5458, U5459, U5460, U5461, U5463, U54

General Learning Outcomes
Upon sucessful completion the apprentice is able to demonstrate the ability to identify and
interpret construction drawings.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

3.1

3.2

3.3

3.4

Identify the standard types of construction trade drawings andtpri

Identify the individuabrawings produced for the following traddacluding:
w architectural

w structural

w mechanical

w electrical

List the trades that use each of the following drawings:
w architectural

w structural

w mechanical

w electrical

Identify and apply the basic symbols usedaach of the drawings for a planned
plumbing installation:

w architectural

w structural

w mechanical

w electrical
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3.6  List four purposes of shop drawings.
3.7 Identify thepurpose of title blocks on drawings, containing the following

information:
w drawing number
w drawingdate
w name of company ofirim
w signatures and apprals
w scales
w revisions
3.8 Identify and draw the typesf lines used in single and multiew drawings to
indicate:
w objects lines
w center lines
w extersion lines
w dimension lines
w hidden lines
w cutting plane lines
w break lines
w projection lines
w sections lines
Number S00@5.4
Title: Sleeving
Duration: Total Hours: 4
Theory: 4
Practical: 0
Prerequidies: None
Corequistes: S0002, S00@3, S00025
Cross Bference to Training Standardd5455, U5457, U5458, U5460, U5461, U5465

General Learning Outcomes

Upon sucessful completion the apprentice is able to demonstrate the ability to identify
different types of sleeves, construction, nedtls, applications, installation, and sealing
procedures.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

4.1  State the pupose of sleeving.

4.2  List the different materials used for sleeves.

4.3 ldentify the types of sleeves thatust be filled prior to a concrete pour.
44 Define theterm Buildinginformation Modelling (BIM).

45 Identify various technologiassed for sleevingnd their applications.
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Number:
Title:

Duration:

Prerequidies:
Corequistes:

S00026
Weldingg Level 1

24 Total Hours

Theory: 3 hours
None
S00021, S00026

Practical:21 hours

Evaluation Structure:

TheoryTesting 10%
Practical Exercises 80%
Final Asessment 10%
Number: S00026.1
Title: Oxy-Acetylene Cutting and Welding Equipment akdcessories
Duration: Total hours: 3
Theory: 0
Practical: 3
Prerequidies: None
Corequistes: S00021, S00026

Cross Bference to Training Standardd5457, U5458, U5459, U5460, U5461, U5463, U5464

General Learning Outcomes

Upon sucessful completion the apprentice is abledemonstrate the ability to identify oxy
acetylene cutting and welding eqpment and accessories, including the construction,
operation, assembly, and disassembly.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

1.1  Describe theconstruction and operation of:
oxygen cylinders
acetylenecylinders

welding torches

cutting torches

regulators

hoses and fittings

EEEEEE

1.2 Safelyassembleanddisassembl@xy-acetylene cutting and welding equipment.

1.3  Check equipment for safe epating condition.
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Number: S00026.2
Title: Oxy-Acetylene Cutting Theory, Cutting and Welding SafBgquirements
Duration: Total hours: 3
Theory: 0
Practical: 3
Prerequidies: None
Corequistes: S00021, S00026
Cross Referende Training Sindards:U5457, U5458, U5459, U5460, U5461, U5463, U5464

General Learning Outcomes
Upon sucessful completion the apprentice is able to demonstrate the ability to identify,
describe and demastrate the theory of oxyacetylene cutting.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

2.1  Safely set up equipent for oxyacetylenecutting.

2.2  Select from a list the proper tip gizacetylene pressure, and ygen presare to cut a
given metal thickness.

2.3 Safelyturn on, light, adjust to a ndwal flame, and shut down the oxgcetylene
cutting equipment.

2.4  Make 90 cuts on mild steel and restart a cut.

2.5 Cutahole in mild steel.

2.6  List and sketch five methods of edge preparation for welded goint
2.7 Prepare plate edges for butvelding.

2.8  Prepare pipe by hand toretutting for a buttweld joint.
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Number: S00026.3

Title: Oxy-Aceylene Welding Principles

Duration: Total hours: 3
Theory: 3
Practical: 0

Prerequidies: None

Corequistes: S00021, S00026

Cross Bference to Training Standardd5457, U5458, U5459, U5460, U5461, U5463, U54¢

b4

General Learning Outcomes
Upon sucessful completion the apprentids able to demonstrate the ability to
recognizeweld faults and control distortion.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

Name five factors thatletermine weld quatly.

List five properties of a good weld.

Identify and sketch three typesf oxy-acetylene weldindglames.

Name two factors that determine tip selection in eagaylene welding.
State the purpose ofiilfer rod in oxyacetylene welding.

List two factors that determine fét rod selection.

State the cause and control oky-acetylenewelding faults.

State the cause and control of distortion.
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Number: S00026.4
Title: LayDown Beads, Pepare, Tack & Weld a Butt Joint
Duration: Total hours: 1t
Theory: 0
Practical: 1t
Prerequidies: None
Corequistes: S00021, S00026

Cross Reference to TrainiBgandardslU5457, U5458, U5459, U5460, U5461, U5463, U5464

General Learning Outcomes
Upon sucessful completion the apprentice @ble to demonstrate the ability to lay
beads, tack, and weld butt joints wiffiler rod in the flat position.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

4.1

4.2

4.3

4.4

4.5

4.6

4.7

Safely set up equipent for oxy-acetylenewelding.

Select from a list the proper tip sizacetylene pressure, and ypen presare for agiven
metal thickness.

Safely turn on, light, adjust to a neal flame, and turn off the oxgcetylene
welding equipment.

Lay beads on mild steel platettifiller rod.
Prepare butt joints tepecifications for welding.
Tack weld butjoints to maintain ajnment.

Weld butt joints with filler rod in the flat position.
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Summay of EquipmentRecommendedor Levekl, 2 & 3

Hand Tools

adjustable wrench
ballpeen hammer

basin wrench

bolt cutter

broom

caulking gun

chalk line

chisel

cistern pump (hand operatediaphragm)
claw hammer

combination wrench
diaphragm pump (hand operated)
drywall saw

faucet seat wrench

file

flashlight

hacksaw

hand groover

hand saw

hand threader

hex keys (set)

hole saws

knife

level

locking pliers

pick

pipe wrenches

pliers (lineman, needle nose, water pump, groove lock)
plumb bob

pry bars

punch

ratchet

reamer

rubber mallet

scratch awl

screwdrivers (complete set)
shovel

sledgehammer

socket set (imperial and metric)
spud wrench

square
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strap wrench
striker

stud finder

stud punch
swage

T square

tap and die sets
tin snips (set)
torque wrench
transfer pump (hanebperated)
tri square

utility brushes
wire brushes

PowerTools

air compressor and accessories
band saw

bench grinder

booster pump

chop saw

circular saw

concrete cutter

coring machines

cryogenic equipment

die grinder

drain cleaning equipment

drill press

drills

generator

heat gun

heat lamp

impact wrench

inspection cameras

mini grinder

portable band saw (hack saw)
powder-actuated tools

power hole saw

reciprocating saw

rotary hammer

steamer

task lighting equipment
transfer pump (electric and pneumatic)
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Hoisting, Rigging and Acce$sols and Equipment

beam trolleys

block and tackles

boom truck

bridles

chain block hoist (endless chain)
comealong and grip hoist
crane

dolly

fork lift

ladders

lifting eyes

man/material lift (manual and power)
pallet jack

rope/cable

scaffolding

scissor lifts

shackles (varying sizes)

skid steer loader

slings and chokers

shatch blocks

spreader bar

stair cart

telescopic forklift

tuggers (power)

winches

wire rope or nylon (synthetic)

Personal Protective and Safety Equipment

air quality tester

arc flash protection
barricades and caution tape
confined space equipment
eye wash kit

face shield

fire blanket

fire extinguisher

fire resistant clothing

first aid kit

gloves (industrial, rubber)
ground fault circuit interrupter
hard hat

hearing protection
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kneepads

lock-out/tag out devices

reflective vests

respiratory mask

rubber boots (CSA)

safety boots (CSA)

safety glasses/goggles (CSA)

safety harness, lanyard and life line (CSA)

tripod

Pipe Cutting and Joining Equipment

copper tube cutter

crimpers

files (set)

flaring tools

fusion tools

gas cylinders, and soldering and brazing equipment

gas powered cubff

grooving machine

handoperated oiler

hot air gun (welder)

hot tap equipment

hydraulic pipe cutter

mechanical crimper

PEX crimper

PEX pipe expander (manual and power)

pipe cutter

pipe groover

pipe reamer

pipe roller

pipe stand

pipe threader

pipe vise

plastic tube cutters (set)

power vise

propanetorch

ratchet cutter

snap cutter

specialized assembly tools and equipment

T-extracting tool

tube bender

tube cutter

welding equipment
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Testing, Measuring and Communication Equipment
0dzA f RSNNa f SoSt

calculator

calliper

communication devices

computer

crimp gauge

differential pressure gauge and sight tube
drafting equipment

electronic leak detector

gauges

GPS

groove depth tape

hand pump and accessories (bicycle pump)
hydrostatic pump and gauge (manual and power)
infrared thermometer

laser layout tools

manometer

markers

measuring tape

micrometer

multimeter

refractometer

scale rule

scanning equipment

test strips and kits

thermal imager

thermometer

two way radios
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LEVEL 2
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ProgramSummay of Reportable Subjects

Reportable Subjects :h()elg)s/ Pl;';cl:irc?al
S00027 Plumbing Systasc¢ Level 2 120 113 7
S00028 DWV Piping Systems 48 0 48
S00029 Trade Calilationsc Level 2 24 24 0
S00030 TradeDocumentationc Level 2 24 10 14
S00031 | Weldingg Level 2 24 3 21
Total 240 150 90
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Number: S00027.0
Title: PLUMBING SYSTERIBEVEL 2

Duration: 120 Total Hours

Theory:111 Practical:
Prerequidies: S00021500022, S00024, S00025

Corequistes: S00027500028, S00029, SO0030

BEvaluation Sructure

Theory Testing 80%
Application Exercises 10%
Final Asessment 10%

Instructional and Delivey Strategies

Complete a number of elevatiatrawings and drain plariacorporating thelearning
outcomesand content of Level 2.

Drainage Systems

Number: S00027.1

Title: Drainage Terms and Definitions

Duration: Total Hours: 3
Theory: 3

Practical: 0]
Prerequidies: S00022
Corequistes: S00027S500028, SO00030
Cross Reference to Training Standards: U5457 U5458 U5459 U5460 U5461 U5462 U54

General Learning Outcomes
Upon sucessful completion the apprentice is able to demonstrate the ability to identify and
apply drainage terms and definitions.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

1.1 Identify the code that lists theommon drainage terms and definitions.

1.2  State the section of the Ontario Bdiihg Code (OBC) that contains drainage terms,
definitions, and abreviations of proper names.

1.3 Define the following terms, identifying minimum pipe size, installation oresyst
location, and other distinguishing characteristics:
f al O0SaarotS¢
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1.4 Identify and list some of the common drainage terms and definitions by
examining a drain plaandstack elevation drawing.

Number: S00027.2
Title: Sanitaryand Storm §stem Design

Duration: Total Hous: 3

Theory: 3
Practical: 0
Prerequidies: S00022
Corequistes: S00027, S00028, SO00030
Cross Reference to Training Standards: U5457 U5458 US88680 U5461 U5462U5465466
u5468

General Learning Outcomes

Upon sucessful completion the apprentias able to demonstrate the ability to
recognize and design drainaggstems, inorporating different drainage system
designs.

Learning Outcomes
Uponsuaessful completion the apprentice is able to:

2.1  Explain and apply terms:

G Ydzy AOAVLA Gl NB aSéSNE
G Y dzy As@imlseveNE
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2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

2.10

2.11

2.12

2.13

Review the definitionsf separate building sewemnd separate building drain.

OELYX I Ay (oiSnediaBdNdmD2 YOA Y SR RNI A Y
Identify the component®f a running hanehole trap.

State where the cleanout must be installed witlhueaning handhole trap.

aceaisSyvyéeo

State where a runningap must be installed isemicombined and combined

systems.

Identify the connectiorof a foundation drain and hoa down spouttonnection is made

to separate drainage system
1 semicombined drainage system
1 combineddrainagesystem

State where combined and sermombined drainagesystems may be found in

service.

State where a separatgystem may be installed.
Identify the three drairdesignghat have been installed in Ontario.
Identify themost @mmon draindesign system curreht installed.

Explain why combined drainaggstems have been prohibited.

Describe the steps grlired to convet a €mi-combined systennto a separate

drainagesystem.
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Number: S00027.3
Title: Back Floding

Duration: Total hours:
Theory:

Practical: 0]
Prerequisites: S00022, S00024, S00025
Corequistes: S00027, S00029 S00030
Cross Reference to TrainiBgandardsiu5457, U5458, U5459, U5460, U5463, U5465, U546

General Learning Outcomes
Upon sucessful completion the apprentias able to demonstrate the ability to recognize,
identify and explain &ck flooding and describe the methods of controlling it.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

3.1 Define the meaning ahe following terms:
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3.3 Identifythe conditionsthat may contribute to the possibility of back flooding.

3.4  State the section in Part 7 of the OBC that outlittessteps to control the effects of
back flooding.

3.5 Explain the difference between amally open and normally closed backwavalve.
3.6 Identify the type of backwater valve listed in Part 7 of the OBC.
3.7 Explain where a normally ded backwatewvalve may be installed in a dramge system.

3.8  State the type of devices thatam be installed in a drainage system to cahtrack
flooding.

3.9 Identify thesections of the drainage system that magvh devices installed to
control back flooding andhere a normally open backwater valve may be installed.
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Number: S00027.4

Title:

Datum Line and Instrument Readings

Duration: Total Hous: 6
Theory: 3

Practical: 3

Prerequidies: S00021, S00024
Corequistes: S00028, S0002%00030
Cross Reference to Training Standards: U5457, U5458, U5459, U5460, U5461, U5463,

U5464 U5465

General Learning Outcomes
Upon sucessful completion the apprentice is able to demonstrate the ability to identify,
define, and apply datum line and instment principles in practical applications.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

4.1

4.2
4.3

4.4

4.5

4.6

4.7

4.8

4.9

Define the following terms:
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Identify elevation redings from a plot plan.
Convert instrument readings (givenfeet and decimals of a foot) to feet, inches, and
sixteenths of an inch.
Convert measurementiven in feetjnches, and fractions of an inch) to feet and
tenths of a foot.
Calculate the total fall on a draimhen gven two points from an instrument
reading.
Calculate the length of a drainage pipéen the total fall and grade are given an
elevation or plan view drawing.
Calculate the grade of a drainage pipken the total fall and length are given on an
elevation or plan view drawing.
Calculate the depth of a draining both metric measurement (meters and
millimeters) and impgal measurement (feet, incheandfractions of an inch) from
a given datum on a plan.
Demonstrate the abilityo setup and operate measuring equigmt to obtain and
record backsight, fasight, turning point, benchmark, and elevation data.
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Waste Pipe Systems

Number: S00027.5
Commercial Sanitay Drain §stem Sizing

Title:

Duration: Total Hous: 3

Theory: 3
Practical: 0]

Prerequidies: S00022
Corequistes: S00027, S00028, S00030
Cross Reference to Training Standatds457, U5458, U5459, U5460, U5461, U5462, U54

General Learning Outcomes

Upon sucessful completion the apprentice is able to demonstrate the ability to size all sections
of the sanitarydrainagesystemon drain plars, stack elevations, and practiGdsignmets for
multi-dwellingand commercial structures.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

5.1

5.2

5.3

5.4

5.5

Identify and use tables to:

1 calculate fixture unit loading

1 size horizontal and vertical drainage piping
1 convert fixtureunits tolitres per minute flow
1 convert litres per minute to fixture units

Identify the restrictions when carecting water closets to drainage piping.
State the minimum allowablslopeon drainagepiping.
Explainhow grade affects the capacityof a given horizontal drainagepipe.

Explainthe effect of flow rates and velocity on the efficiency of the drainage
system.
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Number: S00027.6
Title: Grease Interceptors

Duration: Total Hous:

Theory:
Practical:

Prerequidies: S00022, S00024
Corequistes: S00027, S00029, S00030
Cross Reference to Training Standards: U5457, U5458, U5459, U5460, U5461, U5462,

General Learning Outcomes
Upon sucessful completion the apprentice is abledemonstrate the ability to define,
identify ske, and describe the instalian requirements for grease interceptors.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

61 5STFAYS (GKS GSNXI aAYy(iSNOSLI 2 NE ®
6.2  State the purpose oh grease interceptor.

6.3  State the principléhat enables gease to be separated from water.

6.4  List the conditions that are elimib@d when a grease intercégr is installed.
6.5 Identify and list the different locations a grease interceptor shalhiséailed.
6.6 Identify and apply theizing requirements for a greasgerceptor.

6.7 Explain why a grease interceptaray no longer act as a fixture trap.

6.8 Identify the fixtures that may discharge into a grease interceptor.

6.9 ldentify thefixturesthat may not discharge into a grease interceptor.
6.10 State the installation requirements for grease interceptors.

6.11 Define an electronic grease interceptor.

6.12 Explain the difference between an electromicd a standard greaseterceptor.
6.13 Identify the locations for cleanda on a grease interceptor installation.

6.14 State the purpose of the vent piping that must betaiked in a grease interceptor
installation.
6.15 Specify the vents required for a manufactured greeerceptor.

6.16 Explainthe purposeandlocationof both the flow control fitting and the
secondary flow control fitting semvg grease interceptors.
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Number: S00027.7
Title: Indirect and Special WasteyStems

Duration: Total hours: 5

Theory: 5
Practical: 0
Prerequidies: S00022,
Corequistes: S00027
Cross Reference to Training Standatds457, U5458, U5459, U5460, U5461, U5462, U54

General Learning Outcomes
Upon sucessful completion the apprentice is able to demonstrate the abilitgiebne,
identify and describe the imallation requirements fomdirect and special waste installations.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

A X LA,
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7.2  Explain thepurpose of indrectly connectingafixture.

7.3  Describe how an indirectisonnected fixture is protected.

7.4  ldentify the fixtues that must be indirectlgonnected.

7.5 Explain the purpose of a trap on an indirect waste pipe.

7.6  Specify the minimum pk size ofinindirect waste pipe serving one fixture.

7.7  Specify where cleauts are required on an indirect waste pipe.

7.8 ldentify the location where a receivirigap for an indirect waste pipe should be
installed.

79 5STFAYS (KS { $ameMSpurpokel add its iMilumsize> &
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7.11 State the size of a receiving trap for an indirect wasfee servingonefixture.

7.12 Determine the size of a receiving trégr an indrect waste pipe serving more than
one fixture.

7.13 Locate the termination ofhe vent extending from an indirectly connected stack in a
multi-storey building.

7.14 Specify the minimum pipe size ah indrect waste pipe serving more than one
fixture.

7.15 Describe the installation requirementsr a foor drain installed in a walia
cooler.

7.16 Identify the type of fixture dains that may be combined.
7.17 State the installatiomequirements for a group afombined fixture drains.

7.18 Size all the pipigrequired for a receing trap installatiorincludingthe drainage
piping, trap and vent pipe sizes.
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Number: S00027.8
Title: Commercial Kitcherequipment and Water Using Devices

Duration: Total hours: 1

Theory: 1
Practical: 0
Prerequidies: S00022
Corequistes: S00027, S00028
Cross Reference to Training Standatds457, U5458, U5459, U5461, U5462, U5463, U54

General Learning Outcomes

Upon sucessful completion the apprentids able to demonstrate the ability to
recognize, identify and explathe instllation of commercial and Btitutional
equipment.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

8.1 Describe the purpose and the regaeinents of the following commercial and
institutional equipmentincluding:

commercial dishwashers

commercial clothes washers

garbage grinders

vegetablepeelers

coffee urns

refrigeration units

water dispensers and coolers

steam tables

hospital and lab service sinks

flushing rimsinks

laboratory tables

autopsy tables

bed-pan washes

sterilizers

exhaust hoods

food scrapnterceptors

= =4 -_4_8_2_9_95_42_-9a_-24a_-49_-2°a_-24._-9_-2°2_-2

8.2 Identify the fixtures, apphnces and water using dees that should be indirectly
connected.

8.3 Identify the fixtures, apljances and water using dees that should and should not
dischargehrough a grease interceptor.
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Number: S00027.9
Title: Oil Interceptors

Duration: Total Hous:
Theory:
Practical:
Prerequidies: S00021, S00022
Corequistes: S00027
Cross Reference to Training Standards: U5457, U5458, U38860, U5461, U5462, U5465

General Learning Outcomes
Upon sucessful completion the apprentice is able to demonstrate the ability to define,
identify, and describe the instati@n requirements for an oil interceptor.

Learning Outcomes
Upon sucessfulcompletion the apprentice is able to:

9.1 State the purpose of an oil interceptor.

9.2  State the principlehat enables oil to be separated from water.

9.3  State the installation reqguements for oil interceptors.

9.4  List hazardous conditions that aediminated when an oil intercdjpr is installed.
9.5 List locations that require the installation of an oil irteptor.

9.6 Identify two approved typesf oil interceptors.

9.7  State the installatiomequirements for buikin place oil iberceptors.

9.8  State the purpose of the vent piping that must éemnected to oil interceptors.
9.9  Specify the vents required far manufactured oil interceptor.

9.10 Specify the location of the vent tetimals required for oil interceptor vent pipes.
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9.11

9.12

9.13

9.14

9.15

9.16

9.17

9.18

9.19

9.20

9.21

State the minimum vent terminal heights required for an oil intetceprent
piping.

Identify the locations for cleanounstallations.

Explain the purpose of the flow cowtrfitting on the inlet of an oiinterceptor.
Explain the operating principle of amernal gravitydraw-off fitting.

State the proper setting for an fubtable gravity dravoff fitting.

Define an electronic oil interceptor.

5STAYS (KS {t&aMkIsE 20/2RN INBEK NISFOSYAD S NE ©
Explain the difference between an electromicd a standard oil trerceptor.

Explain how an oil holding tankirstalled inconjunction with an oil interceptor, and
the function of the primary and sendary chambers found ibuilt-in place oll

interceptors.

State the installation laation of an oil interceptor in relation to floor and trench
drains.

Identify the requiremets for gang trapping fixtures disarging ito an oll
interceptor.
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Number: S00027.10
Title: Sediment Interceptors

Duration: Total Hous:

Theory:
Practical:
Prerequidies: S00022
Corequistes: S00027
Cross Reference to Training Standards: U5457, U5458, U5459, U5460, U5461, U5462,

General Learning Outcomes

Upon sucessful completion the apprentice is able to demonstrate the ability to define,
identify, and describe the instati@n requirements for various sediment interceptors,
includingsand and grit, plaster, hairish scale, food scrap, and precioustal interceptors.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

10.1 State the purpose of aediment interceptor, andhe principle that enables
sediment to be separated from water.

10.2 List the conditions that are eliminated when a sediment intercejganstalled.

10.3 List locations and buildings thatayrequire the installation of sediment
interceptors.

10.4 Identify the different locations where sediment interceptors may be ithsta
10.5 Explain when a sediment interceptoray or may not act as a fixture trap.
10.6 Identify the fixtureghat should discharge into a sediment interceptor.
10.7 State the installation requimaents for sediment interceptors.

10.8 Identify the lo@tions for cleanots ona sediment interceptor installation.
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Number: S00027.11
Title: Blow Down and BlowDff Tanks

Duration: Total Hous: 2

Theory: 2
Practical: 0
Prerequidies: S00022
Corequistes: S00027
Cross Referende Training Standards: U5457, U5458, U5459, U5460, U5461, U5462, U5

General Learning Outcomes
Upon sucessful completion the apprentice is able to demonstrate the ability to define,
identify, and describe the instati@n requirements for blowdowntank instalétions.

Learning Outcomes
Upon sucessful completion the apprentice is able to:
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11.2 State the purpose of a blow down and blow off tanks.

11.3 State the materials used in trenstruction of a blow down and blow off tanks.
11.4 State the working pressures for steel andtdaon blow down and blow off tanks.

11.5 List the connections a plumber may lesponsble for when installing blow down and
blow off tanks.

11.6 Describethe acceptablanethods used to supply cold water to blow down and blow
off tanks.

11.7 Explain the purpose of an argiphon pipe when installed for blow down and blow
off tanks.

11.8 Explainthe vent terminal requirementsfor blow down tank installation.

11.9 Explainthe vapourvent requirementsfor blow off tank installation.
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Number: S00027.12
Title: Ejectors and Sumps

Duration: Total Hous:

Theory:
Practical:

Prerequidies: S00021, S00022
Corequistes: S00027S00028, SO0030
Cross Reference to Training Standards: U5457, U5458, U5459, U5460, U5461, U5462,

General Learning Outcomes
Upon sucessful completion the apprentice is able to demonstrate the ability to define, identify,
and describe the instalfeon requiements for sewage efors and storm sump installations.

Learning Outcomes
Upon sucessful completion the apprentice is able to:
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12.2 Identify the installation requiremetis for sewage ectors and storm sumps.
12.3 List the main requiremets of equipment selection.

12.4 Explain the purpose of and position where a union,ah@nd shutoff valve must be
installed in an ejector and sump discharge pipe.

12.5 State where a sewage ejectdischarge pipe may connect to the sanitary
system.

12.6 State where a storm sump disaige pipe may connect to the storm system.

12.7 Describe the method of sizing a build drainage system when a sewageceis
installed.

12.8 Explainthemeaning ¥ G KS GSNXX aKAIK g+ GSNI FEFNYEOD

12.9 State the different waythe operation of a sewage ejector and storm sump may be
controlled.

12.10 State the requiremets for a sewage ejector vent.

12.11 Discuss the requirements ferenting sealed storm sumps.

12.12 Describe the difference betweenseawage pump and storm water pump.
12.13 State the installationequirements of a sewage ejectoit@and pump installation.

12.14 State the installationequirements of a storm wat pit and pump installation.
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Venting Systems

Number: S00027.13
Title: Branch Vents

Duration: Total Hous:

Theory:

Practical:
Prerequidies: S00022
Corequistes: S00027, S00028, S00030
Cross Reference to Training Standards: U5457, U5458, U38860, U5461, U5462

General Learning Outcomes
Upon sucessful completion the apprentice able to demonstrate the ability to apply
branch venting in mukidwelling and commercial structures.

Learning Outcomes
Upon sucessful completion the apprentias able to:

13.1 Identify and apply the tables used to size branch vents in rdulglling and
commercial struatres.

Number: S00027.14
Title: Wet Venting

Duration: Total Hous:

Theory:

Practical:
Prerequidies: S00022
Corequistes: S00027500028, S00030
Cross Reference to Training Standards: U5457, U5458, U5459, U5460, U5461, U5462

General Learning Outcomes
Upon sucessful completion the apprentice &ble to demonstrate the ability to apply wet
venting in multidwelling andcommercial stuctures.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

14.1 Identify and apply the codes and tables used to size wet vents in-dwdiling and
commercial structures.
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Number: S00027.15
Title: Vent Stacks

Duration: Total Hous:

Theory:

Practical:
Prerequidies: S00022
Corequistes: S00027, S00028, S00030
Cross Reference to Training Standards: U5457, U5458, U5459, U5460, U5461, U5462

General Learning Outcomes
Upon sucessful completion th@pprenticeis able to demonstrate the ability to recognize,
describe, size, and install drairaste and vent installations that utilize a vent stack.

Learning Outcomes
Upon sucessful completion the apprentice is able to:
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15.3 Explain the purpose of a vent stack.

15.4 State where the installatioof a vent stack is required.

15.5 Determine the minimum size of a vent stack.

15.6 Explain the different initial conregion points of a vent stack.

15.7 ldentify and use the tables uséd determine vent stack size.

15.8 Indicate how to size a vent stack using developed length and hydraulic load.

15.9 Identify the type and number anidcation offixtures that may connect to a vent
stack.

15.10 Identify the lowest pmt on a vent stack where other vents may connect.
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Number: S00027.16
Title: Circuit Venting

Duration: Total Hous:

Theory:

Practical:
Prerequidies: S00022
Corequistes: S00027

Cross Reference to Training Standards: U5457, U5458, U5459, U5460, U5461, U5462

General Learning Outcomes
Upon sucessful completion the apprentias able to demonstrate the ability to recognize,
describe, size, and itadl drain waste and vent installations that utilize circuit venting.

Learning Outcomes
Upon sucessful completion the apprentice is able to:
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16.2 State the principle sed in circuit venting.

16.3 Explain the primary purpose of circuit venting.

16.4 Identify the types of buildings where circuit vents are commonly installed.

16.5 Specify the trap arm requirements of circuit vented fixtures.

16.6 Describe the effect ofxcesive fall ina circuit vented fixture drain serving jgetrap
fixture.

16.7 Specify the location of the circuit vent and additional circuit vents required, given
the number of fixtures connected to a horizontal branch.

16.8 State the minimum size & circuit vented horizontal branch.
16.9 Describe how to size a circuit vent and additional circuit vent.

16.10 State the purpose of a relief vent.

16.11 Explain the installation location and minimum size of a relief vent.

16.12 State the purpose of aombined relief vent and explain where it may be
installed.

16.13 State the number and type of fixtures that megnnect to circuit vent and additional
circuit vent.

16.14 State the number and type of fixtures that megnnect to a relief vent.
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Number: S00027.17
Title: Yoke Vents, Auxiligy Stacks, and Offset Relief Vents

Duration: Total Hous:

Theory:

Practical:
Prerequidies: S00022
Corequistes: S00027, S00028, SO00030
Cross Reference to Training Standards: U345%58U5459U5460U5461U5462

General Learning Outcomes
Upon sucessful completion the apprentias able to demonstrate the ability to recognize,
describe, size and install drain waste and vent installations that utilize yoke venting.

Learning Outcomes
Upon sucessful completion the apprentice is able to:
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17.2 Identify the type of buildings in which yoke venting would be install

17.3 State the number ofioor levels thatcomprise a section for the purpose of yoke
venting.

17.4 Explain the difference in the definitons@fa 6 2 NB& ¢ f A&aGSR Ay t I NI
Part 7 of the OBC.

17.5 Identify the point at which a yoke vent may connect to a soil or waste stack.

17.6 Identfy the point where a yokgent must connect to a vent stack.

17.7 Determine the number of yoke vents reiged for an installation gen the number of
storeys.
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17.9 State the apptation of an auxiliay stack

17.10 State the reason why plumbing should remtnnect to the lower section of high
stacks.

17.11 Explain the spacing of yoke vents.

17.12 Determine the minimunsize of a yoke vent.

17.13 State the number and type of fixtures that megnnect to a yokeent.
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17.15 Determine the size of a given stack offset.

17.16 Determine the location of ftxire connectiongo a stackoffset.

17.17 Explain the difference between a nomindflgrizontal and a nominallyertical stack
offset.

17.18 Describe the installation requirementisat eliminate the requirement for yoke vents.
17195 S FAYS GKS GSNX¥Y3XI a2FFasSi NBEAST @Syiaéo
17.20 State the apptation ofan offset relief vents.

17.21 Determine the minimum size @h offset relief vent.
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Water Distribution Systems

Number: S00027.18
Title: Types of Valves

Duration: Total Hous:

Theory:
Practical:
Prerequidies: S00022
Corequistes: S00027, S00028, S00030
Cross Reference to Training Standatds457, U5458, U5459, U5460, U5461, U5462,
U5463, U5464, U5465

General Learning Outcomes
Upon sucessful completion the apprentids able to demonstrate the ability to
recognizevarious vales.

Learning Outcomes
Upon sucessful completion th@pprentice is able to:

18.1 State the primaryurpose of a valve.
18.2 Describe the different ays a valve may control flow.
18.3 Describe the principle valve types.

18.4 Identify the materials used for valveanufacture and which may be installed in a
plumbing sgtem.

18.5 Identify and list the major component parts of the following valves, inclyitiat not
limited to:

gate valves

plug vaves

ball \alves

globe valves

check valves

butterfly valves

= -4 -4 -8 -8 -2

18.6 Identify the common types of gate valves disd their uses, includingut not limited to:
solid wedge disc

split wedge disc

double disc

plug disc

resilient seated gate valve

= =4 -4 -8 -9
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18.7 ldentify the common type of globe wals and list their uses, includitbgt not limited to:

1 conventional disc
1 composition disc
1 plug disc

1 needle vales

18.8 Identify the common types of ball valves and list their uses, inctualit not limited to:
1 end port, or blow out proof ball valves
1 top port
1 in-line
1 full port
1 standard port ball valves

18.9 Identify thecommon types of checkalves and list their uses, includibgt not limited to:
1 swing chek valves
9 lift check valves
1 non-slam check valves
1 spring loaded check valves

18.10 Identify the common usesf butterfly valves.
18.11 Identify thecommonuses of jug valves in a plumbing system.

18.12 Describe the stem operations of:
1 rising stem with inside screw
7 rising stem with outside screw
1 nonrisingstemwith insidescrew
1 outside stem and yoke

18.13 Describe the design and function of:
1 screwed bonnet assembly
1 union bonnet assembly
71 bolted bonnet assembly
1 clamptype bonnet assembly

18.14 Describe the function and design of:
1 packing nutwith gland
1 bolted gland
1 lantern type gland
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18.15 Identify the differentmethods of controling valves, inciding:
handles

levers

lever handles

timers

limit torque arresters
solerpid switches
chains onwheels

spring loaded activators
electronic sensors
motorized actuators

= =4 8 8 -8 -9 -5 _9_9_-2

18.16 Describe the recommended installatiorchtions and procedures for all types of
valves.

18.17 Identify valve abbreviations, including:
SS

FM

UL
IBBM
RS
NRS
WOG
WSP
CSA
AWWA
CGA
AGA

= =4 4 -8 -8 _9_45_9_°2_2_-2_-2-

18.18 Explain basic valve service requirements for:
1 gate valves
1 globe valves
1 check valves
1 ball valves

18.19 List the factors to be considered when selag a valvdor a specific purpose.
18.20 Explain the meaning of pressure ratings and lettering found on valve bodies.
1821 List the common end conwions found on valve bodies.

18.2 Identify other types of valves and their uses such as thwag valves and fouvay
valves.

18.23 Identify the difference between a mixing valve and a thermostatic tempering valve.
18.24 Identify the difference between a mixing valve and a diverting valve.

18.%5 Identify the purpose of labellingonthree | @ @I f @Sa. XyDyBRRAYydDa! X
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Number: S00027.19

Title:

Location of Valves

Duration: Total Hous:
Theory:

Practical:

Prerequidies: S00022
Corequistes: S00027, S00028, S00030
Cross Reference to Training Standards: U5457, U5458, U5459, U5460, U5461, U5462,

U5463,U5464, U5465

General Learning Outcomes

Upon sucessful completion the apprentias able to demonstrate the ability to recognize,
identify, and explain the installation location of control valves in potable water distribution
systems.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

19.1
19.2

19.3
19.4

19.5

19.6

19.7
19.8

19.9

19.10

19.11

19.12

19.13

19.14

19.15

19.16

Identify the type of valve installed dine water service pipe outside the building.
Identify the location othe control valve, installed on the water service pméside the
building, andstate its minimum size.

5STAYS (@S RASNY O 20/00 N2t QI f gS¢ o

Identify the requiremets for and the type of buildg control valves commonly
installed on watersei®Sa c¢é¢ YR M&€ Ay RALFYS{OSNWD
State the building camol valve and draiwvalve requirements for water services larger
than 1" in diameter.

Explain why a check valve must be installed at the end of a plastic water service that
may be damaged by hot water angsduss the resulting effects of thermal expansion.
Identify where a shutoff valve must be installed in a hot water tank installatio
Explain the types of valves that may bstalled to supply water to the exterior of a
building.

State the types of shubff valves that must be installed to isolate thepply water

to the exterior of a building.

Identify the fixtures, appliances, tanks, and deviceat thust be equipped wh a shut
off vave.

Identify where shuff valves must be installed to supply a riser in a-non

residential building.

Identify where shutoff valves must benstalled to control the flow of water to

suites in a building.

Identify where shutoff valves must instéd to control the flow of water to fixtures
installedin publicwashrooms.

Identify the typeand installationrsequence of the valves required on the
dischargepipingfrom a sewageejector.

Identify the type of valves that must be sold, assembled, and shipped with
backflow prevention devices.

Identify the types of valveassociatedvith flushometers.
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Number: S00027.20
Title: Water Distribution Terms and Definitions

Duration: Total Hous: 3
Theory: 3

Practical: 0
Prerequidies: S00022
Corequistes: S00027, S00028, S00030
Cross Reference to Training Standatds457, U5458, U5459, U5460, U5461, U5462,
U5463, U5464, U5465

General Learning Outcomes
Upon sucessful completion the apprentice is able to demonstrate the ability to identify and
explain water distibution terms and definition.

Learning Outcomes
Uponsuaessful completion the apprentice is able to:

20.1 Identify and state the code section of the OBC that lists water distribution terms and
definitions and contains alybviations ofproper names.

20.2 Define the following terms, identifying minimum pipee, installation, or system
location, aswell as other distinguishing checteristics:
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Number: S00027.21

Title:

Hot WaterTanks

Duration: Total Hous:

Theory:

Practical:

Prerequidies: S00022
Corequistes: S00027, S00028, S00030
Cross Reference to Training Standards: U5457, U5458, U5459, U5460, U5461, U5462,

U5463, U5464, U5465

General Learning Outcomes
Upon sucessful completion the apprentias able to demonstrate the ability to
recognize, identify, and explain domishot water tank installations.

Learning Outcomes
Upon sucessful completion thepprentice is able to:

21.1

21.2

21.3

21.4

215

21.6

21.7

21.8

21.9

21.10

21.11

21.12

21.13

5STAYS GKS 1 helvapplied Rohof Baiedtanksé =

State four uses for@mestic hot water heaters.

Statethe workingandtest pressuredor a domestic hot \ater storage tanks.

State two reasons fanstalling a shttoff valve on the cold water supply to a tank.

Explain why the colavater inlet must be located near the baitn of the tank or must
0S RSEtAYSNBR (2 (GKS o2dG02Y 2F GKS 0y

Name the materials that are commonhged as a protective coating on the inside of the
tank wall.

5STAYS GKS GSN¥Z &l ONAFAOALE Fy2RS
Explaincontrolofi t SIA2y 2y Sttt o0 OGSNAI £ o
Identify the sources of heat commonly used on domestic hot water tanks.

State theadvantages and disadntages of electric, ga#red, oilired, and solar hot
water tanks.

Identify the installation requirementgertaining to domestic hot water tanks.
Complete a detailedrdwing of a domestic hot water tank installationosting up to 15
correctly located items.

State the requirements of heat traps for a hot water tank.
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Number: S00027.22
Title: Hot Water Thermostatic Mixingvalves

Duration: Total Hous: 2

Theory: 2
Practical: 0
Prerequidies: S00022
Corequistes: S00027, S00028, S00030
Cross Reference to Training Standards: U5457, U5458, U5459, U5460, U5461, U5462,
U5463, U5464, U5465

General Learning Outcomes
Upon sucessful completion the apprentias able to demonstrate the ability teecognize,
identify, and explain the instalfion requirements of thermostatic Ring valves.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

22.1 State the purpose of a thermostatic mixing valve.
22.2 ldentify different types othermostatic mixing valves.

22.3 State the discharge tempature for a master thermostatic mixing valve installed on a
domestic hot water system as per OBC.

22.4 Identify the maximum water discinge temperature forikture supplies.
22.5 Describehe locationsfor the different types of thermostatic mixing valves.

22.6 Identify the working parts o thermostatic nixing valve.
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Number: S00027.23
Title: Relief Valves

Duration: Total Hous:

Theory:

Practical:
Prerequidies: S00022
Corequistes: S00027, S00028, S00030
Cross Reference to Training Standards: U5457, U5458, U5459, U5460, U5461, U5462,
U5463, U5464, U5465

General Learning Outcomes

Upon sucessful completion the apprentias able to demonstrate the ability to
recognize, identify, and explain the installation requiremesftseemperature and
pressure elief valves.

Learning Outcomes

Upon sucessful completion the apprentice is able to:
23.1 State the purpose of a tempature relief valve and pressure relidilve.

23.2 Explain the possible results of a hot water tank malfunctioning without a
temperature and pressure relief valve installed.

23.3 State the discharge temperature and pressure settings for a temperature and
pressure relief valve installed for amestic hot water tank.

23.4 ldentify how temperature relief valves and pressure relief valves are rated.

235 Describe the location of theensing element for a temperature and
pressure elief valve.

236 State the location a temperate and pressureelief valve may be
installed.

23.7 State the location whee a temperature and pressure relief valve drain may
discharge.

238 State the diameter anthe acceptable materials of the discharge pipe of a
temperature and pressure relief valve.

239 Identify the working @rts of a temperature and pressure relief valves and their
maintenance requirements.

23.10 State the boilingpoint of water at atmospheric pressure.

23.11 State the boiling poindf water under a pressure of 50 and 100®S

23.12 Explainthe meaning of thermal heat lag in relation to the boiling point of water.

23.13 Determine water temperature whea temperature and pressure relief valve is
installed at a given height above a hot water tank with a given pipe diameter.
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Number: S00027.24

Title:

Water Meters

Duration: Total Hous:

Theory:
Practical:

Prerequidies: S00022

Corequistes: S00021, S00022, S00024

Cross Reference to Training Standards: U5457, U5458, U5459, U5460, U5461, U5462,
U5463, U5464, U5465

General Learning Outcomes
Upon sucessful completion the apprentias able to demonstrate the ability to recognize,
identify, and explan water meter and water meter bgass installations and operatioon$all

sizes.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

24.1
24.2
24.3
24.4
24.5
24.6
24.7

24.8

24.9

24.10
24.11
24.12
24.13
24.14
24.15
24.16

Describe the various functions of a water meter.

Describe the operabn of a water meter.

Identify alternate applications of water meters.

Identify the unit of measure useid measure wateconsumption.
Identify when authotlies govern the installation of water meters.
Name the three standard types of water meters.

Explain how water meters are protected when installed in areas that may be
subject to freezing conditions.

Identify the water meters installed toegister and record small, large, and both small
and large water flows.

Identify the registers used on water meters.

Explain how remote registe operate and how they are read.

Explain the purpose @& meter bypass.

Describe the two basic hyass designs.

State the number o$hut-off valves installed for a byass installation.
Identify the types of valves thatag be installed in a war meter bypass.
Explain the charactestics of valves instadl in a water meter byass.

Draw simle-line isametric sketchesllustrating the design and installation of water
meters and water meter bpasses.
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Plumbing Fixtures, Appliancesd Equipment

Number: S00027.25
Title: Plumbing Fixtures

Duration: Total Hous:

Theory:
Practical:
Prerequidies: S00022
Corequistes: S00027, S00028, S00030
Cross Reference to Training Standards: U5457, U5458, U5459, U5460, U5461, U5462,
U5463, U5464, U5465

GeneralLearning Outcomes
Upon sucessful completion the apprentids able to demonstrate the ability to
recognize, identify, explain, and install a number of plumbing fixtures.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

WATERCLOSETS:
25.1 Describe the operation and list the materials used in the manufacture of a water

closet.
25.2 Identify the associatin that must approve both the water closet bowl and the
componerts installed in the water closet tank.
25.3 Discuss théeatures ofa welldesigned water closet.
25.4 Identify various water closet installations.
25.5 Identify the type of bowl design from a given crescional diagram:
1 blowout type bowl
1 reverse tep bowl
1 siphon jet bowl
1 washdown bowl
1 macerating toilet
25.6 Identify the type of bowl andeatthat must be installd in a washroom intended for
public use.
257 9ELIX I Ay (K ST NSNyEsedirf@SnbidstlorOmth plumbing fixtures.
25.8 Explain the difference between a barrgee and a regulawater closet bowl.
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URINAS:
25.9 Describe the operation of a urinal and list the materials used in the manufacture of
urinals.

25.10 Identify the type of unals from a given crossedional diagram, including:
1 stall urinal

1 wall-hung urinal with (a)ntegral trap (b) integral siphonicap (c)separate trap
25.11 Explain the effects of waterless urinals.

BIDET:

25.12 Describe the operation of a bidet, and list the materials used in the manufacture of a
bidet.

25.13 Identify the type of bidet from given crosssectional diagram, including:
1 submerged supply
1 deckmounted faucet

25.14 Explain the type of crossonnection created with the installation of a bidet
equipped with a submerged supply.

25.15 Identify the type of backflow prevéion device thamust be supplied with
submerged head bids.

BATHTUBS:

25.16 Describe the operation of a bathtub, and list the materials used in their
manufacture.

25.17 Explain the difference betweenleft-hand bathtub and a righihand bathtub.

25.18 Describe the priniple of operation of a whirlpool bathtub and a hydraassage tub.

SHOWERS:

25.19 Describe the operation of a showand list the materials used in their
manufacture.

25.20 Identify the different ypes of showers that may be installed, including:
1 publicshower area

spa shower

built-on-site shower

built-on-site shower installed with a manufactured shower base

manufactured shower cabinet/atosures
1 manufactured neecorner shower base with installedagk enclosures

2521 58SFAYS (KS GSNY2N) didk2H5SND I v SEXYy SNIR  SE LI |
installation and the type of showeradin assembly that must be installed.

25.22 State the number of sheer vales that may be served by a single shower drain.

25.23 Explain how and why the floor musé sbped in a group shower installation.

25.24 State the minimum horizontal diance allowed between showeeads.

25.25 State the minimum trap size thatay be installed to serve a showerhead.

25.26 Explain the construction and installatioequirements of a arrier-free shower
installation.

= =4 -4 -4
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LAVATORIES:

25.27 Describe the operation of a lavatory and identify the materials used in the
manufacture of lavatories.

25.28 Identify the basic lavatory typescluding:
1 wall-hung
1 pedestaimounted
1 vanity top

25.29 Identify the differentfaucet spacing options available for lavatories.

25.30 Describe the type oivaste fitting that must be installed when avitory is not
equipped with an overflow.

25.31 Explain the construction and installatioequirements of a barer-free lavatory
installation.

SINKS:

25.32 Describe the operation of a kitchen sink and identify the materials used in their
manufacture.

25.33 Identify the options availde for kitchen siks, including:
1 number of compartments
1 ledge back
1 number ofopenings in the ledge back
1 under-counter installation
1 corner installation

25.34 List and identify sink requirements as they apply to all food premises.

25.35 Explain why a food preparation or éswashing sink may not be equippedhwva
concealedoverflow.

25.36 Describe the operation of a service sankd list the materials used in their
manufacture.

25.37 ldentify various types of service sinks, including ‘wahg, floormounted and
recessed.

25.38 Explain what measures are takengrmevent apossible badkow condition at a
service sink.

25.39 Explain the difference between atRap standard and an-8ap standard used in

conjunction with a wathungservice sink installation.

DRINKING-OUNTAINS:

25.40

25.41

25.42
25.43

Describe the operation of drinking fotains and identifithe materials that are used
in their manufacture.

Explain why the bubbler of a drimlg fountain must be shielded and why the water
from it must be directed up, at approximately 45 degrees.

Explain the purpose of thiastallation of a refrigeration unit in a drinking fountain.
Identify, froma number of illustrabns, commortypes of drinking fountains,
including:

1 free-standing refrigerted drinking fountains

1 wall-mounted drinking fountains

1 barrier-free drinkingfountains
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Number: S00027.26
Title: Faucets and Sheer ControlValves

Duration: Total Hous: 3
Theory: 3

Out of Class Practical:
Prerequidies: S00022
Corequistes: S00027, S00028, S00030
Cross Reference to Training Standards: U5457, UMEEIR9, U5461, U5462

General Learning Outcomes
Upon sucessful completion the apprentias able to demonstrate the ability to
recognize, identify, explain, asséla, and irstall a number of faucets.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

26.1 Describe the operationf faucets, and identify materials used in their
manufacture.

26.2 State the association that must approvesipply fittings.

26.3 Identify thefollowing faucés and control valves including:
tub

shower

lavatory

residential sink

commercial sink

electronic

laundry tub

service sink
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26.4 State the type of control valves that must be installed for showers.

26.5 Describe the difference between agssure balaned and ahermostatic mixing
control valve.

26.6 State the maximum allowable length of a flaei supply tube.
26.7 State the maximum allowable flow g from various faucets and control valves.

26.8 Identify which side of a faucet armmbntrol valves must control the hot water
supply and which side must col the cold water supply.
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Number: S00027.27
Title: Water Closets, Urinals, Flush Tanks, and Flushometers

Duration: Total Hous: 4

Theory: 4

Practical: 0]
Prerequidies: S00022
Corequistes: S00027, S00028
Cross Reference to Training Standards:U5457 U5458 U5459 U5460 U5461 U5462 U546
U5465

General Learning Outcomes

Upon sucessful completion the apprentias able to demonstrate the ability teecognize,
identify, explain, install, and perform routine service on water closet and urinal
flushometers.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

27.1 Describe the function of a water closet flush tank and urinal ftask.
27.2 Identify the differenttypes of flush tanks.

27.3 State the capacities afater closet tanks.

27.4 Explain the operation of a water closet flush valve.

27.5 Identify the major components of a water closet flush tank.

27.6 Exphin how to adust the water level andefill time of a water closet flush tank.

27.7 Explain the purpose of a urinal flush tank and alternate uses of urinal flush tanks.
27.8 Explain the operation of a urinal flush valve.

27.9 State the volume o& urinal flush tank.

27.10 Identify the major componets of urinal flush tanks.

27.11 Expéin how to adjust the water level anddjust the refill time of a urinal flush tank.

27.12 Explain the requirements that contrahnecessary flush cycles of urinal flush tanks
duringbuildingdown time.

27.13 Describe the function of a diaphragtype flushometer valve.
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27.14

27.15

27.16

27.17

27.18

27.19

27.20

27.21

27.22

27.23

27.24

27.25

27.26

Explain the difference between diaplya-type flushometers and pistoslip seat
type flushvalves.

Explain the differences between a water closet andinal flushometer.

Describe the function anahstallation location of the vacuum breaker sugpliwith
water closet and urinal flushometers.

State the maximum number of litres a water closet anhalrflushometer may
discharge.

Explain why a control valve isstalled with both water closet and urinal
flushometers.

Explain the operationof vilr dz& Y I ydzF I OG dzZNENBR Q Ff dzaK2YS{iSN
Describe how to adjust the flush cycle of a flushometer.
State where an electronidushometer may be installed.

Describe the alterations that were made to standardlometers to have them
operate electronically.

Explain the principle aperationof an electronic flushometer valve.

Explain the different types gdfower supplies that may be used to operate
electronic flushometer valves.

Describe the adjustments that may be made to electronic flushometer valves.

Identify the cause and explain the gbbn of flushometer operating problems.
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Codes

Number: S00027.28
Title: Testing Requirements

Duration: Total Hous:

Theory:
Practical:
Prerequidies: S00022
Corequistes: S00027, S00028
Cross Reference to Training Stardta U5457 U5458 U5459 U5460 U5461 U346263U5464
U5465

General Learning Outcomes
Upon sucessful completion the apprentids able to demonstrate the ability to
recognize, identify, perform, ancdmply with testing requirements.

Learning Outcomes
Upon sucessful completion the apprentice is alite

DRAINAGE:
28.1 Explain the purpose of testing plumbing systems.

28.2 Identify the code sections, listed in P&rtthat deal with ésting of the drainage
system, venting system, andosin systems.

28.3 Identify the testghat the sanitary and storrdrainagesystem must be capable of
withstanding without éakage, including:
1 water tests
i airtests
9 ball tests
1 final tests

28.4 Identify thetests thatthe venting system mst becapable of withstanding without
leakage, including:
1 water tests
i airtests
1 final tests

28.5 State the purpose of water tésg the DWV and storm drainaggstem, and
explain how to prepare them for a water test.

28.6 Identify the tools andequipmentrequiredto perform a water test on the DWV
and/or storm drainage system.

28.7 Explain how a water test may lagplied to the entie DWV and/or storm
drainagesystem or to sections dhe DWV and/or storm drainagsystem.
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28.8

28.9

28.10

28.11

28.12

28.13

28.14

28.15

28.16

28.17

28.18

28.19

28.20

28.21

28.22

28.23

28.24

Identify the minimum height a water test may be applied to a DWV and/or storm
drainagesystem.

Explain the purpose of the installation atest fitting(s)n the DWV and/or storm
drainagesystem.

Identify where test fittngs are installed in a DWV and/or storm itiege system.

State the maximum recommended heigbfta water test wherthe drainage system has
been constructed, uag mechanical joint couplings and cast iron soil pipe and fittings.

State the minimum time a water test must be maintained on a DWV and/or storm
drainagesystem.

State thepurpose of air testinghe DWV and/or sirm drainage system, and
explain why an air test would be performetstead of a water test.

Identify the tools and equipmernequiredto performanair test on a DWV and/or
stormdrainage system, and explain how to prepare them far test.

Explain how an air test may be applied to the entire DWV and/or storm drainage
system or sections of theWV and/or storm drainagseystem.

Identify theminimum section height of the DWV and/diosm drainage system to
which an aitest may be applied.

State the minimum allowable air g@gsure for an air test when testing the DWV
and/or storm drainage system.

State the minimum time an air test must be sustained when testing the DWV
and/or storm drainage system.

Explain the different methods that may be used to find a leak in a DWV and/or storm

drainage system when testing with air.

58TAYS (KRAGSRNNEYROSEELX KIAY Ada Ldz2NLIR &SSO

Identify the section®f the DWV and/or storm drainaggstemwhere a ball test shall
be performed.

State the specific gréty and diameter of the ball used in a balkteand explain how
to perform a ball test.

5STAYS GKS (GSNX¥Y:zI aFAylrt (0Saidkayvyz21S 0

this test.

Identify the municipal official who determines if a final test is required.
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28.25

28.26

28.27

28.28

28.29

Identify the tools and equipmentquired to perform aihal test.
Explain how to prepare the DWV systeon & final test.

State the aipressure that must be maintained when performing a final test on the
DWYV system.

State the minimum time a finakst must be sustained on the DWV system.

58TAYS (KScorinéctioBsk R@NR &853G ¢> yR SELX | AY
conductingit.

POTARE:

28.30

28.31

28.32

28.33

28.34

28.35

28.36

28.37

Identify thetests thatthe potable water sygm mustbe capable of withstanding,
without leakage, including:

w water tests

w air tests

State thepurpose ofwater or air testing thgotable water systm.

Identify the tools and equiment required to perform a water or air test on the
potable wder system.

Explain how to prepare the potablester system or a water or air test.

State the minimum water pressure and time that must be sustainkdn
performing a water test on the potable water system.

Explain when the potable water system must be tested, as a complete system or in
sections.

State the type of wadr that must be ged when water testing a potable water
system.

State the minimum allowable air pressure and time that must be sustained when
performing an air test othe potable water system.
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Number: S00027.29
Title: Required Inspections

Duration: Total Hous:

Theory:
Out of Class Practical:
Prerequidies: S00022
Corequistes: S00027, S00028, S00030
Cross Reference to Training Standards: U5457, U5458, U5459, U5460, U5461, U5462,
U5464, U5465

General Learning Outcomes
Upon sucessful completion the apprentias able to demonstratéhe ability to
recognize, identify, and arrange all required inspections.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

29.1 Explain the purpose of a plumbing inspection.

29.2 Identify the information required by municipainspector when requesting an
inspection.

29.3 Identify who may conduct insggons, including:
1 municipal building oftiials
1 fire department officials
i inspectors representinthe owner of a building
1 health inspectors

29.4 Identify sections of dauments thatoutline the required inspections for various
piping systems, including but not limited to:
1 job specifications

CAN/CSA149.105

CSA medal gas installation standard

NFPA Standard

OntarioBuildingCode(OBC)
1 National Building Code (NBC)

29.5 Identifywhen the DWV syem requires ispections.

29.6 Explain the inspection process if a piping system isaprafated off the building site.

29.7 Explain when the potable water system tggps inspections.

29.8 Explain when the plumhg system requirea finaltest and/or inspection.

29.9 Identify the key points to be examined dig inspections of a DW storm piping
systemsand potablewater sysems.

29.10 Explain what steps anspector must take when a system(s) or component does not
conform to the OBC.

29.11 Explain what steps a plumber must take to compith an inspeli 2 NQa 2 NRSNE @

1
1
1
1
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Number: S00027.30
Title: Fire Stopping

Duration: Total hours:

Theory:
Out of Class Practical:
Prerequidies: S00@1, S00022, S00025
Corequistes: S00027, S00028, S00030
Cross Reference to Training Standatds457, U5458, U5459, U5460, U5461, U5462, U54
U5464, U5465

General Learning Outcomes
Upon sucessful completion the apprentias able to demonstrate the ability to
recognize, identifyand select fire stopping.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

301 58SFAYS (KSAHBI RS 2 LIEMNY 3 pdipode Yike sBEplng. | Ay G KS

30.2 State the sections dhe job specification and OBRat regulates the selection and
installation offire stopping.

303 5STAYS (K GSNXYA&AX aFflYS ALINBIIR NI GAy3IE |y

30.4 Identify thematerials installed in plumbing systems that may require the
installationof fire stopping.

30.5 Identify and list the factors involved in the selection and installation of fire
stopping.

30.6 Identify different type of fire stopping déces approved for installation.

30.7 Describe the installation requineents of common fire stopping devices.

30.8 Identify the installation location of fire stopping from a given construction drawing.
30.9 Identify the inspectors who are respshle for inspection of fire stopping.

30.10 Explain when a fire stopping tadlationwould requireinspection.

30.11 Identify the key exammation points when fire stopping tseing inspected
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Propertiesof Water and Heat Transfer

Number: S00027.31
Title: Properties of Water

Duration: Total Hous: 2

Theory: 2
Practical: 0
Prerequidies: S00022
Corequistes: S00027
Cross Reference to Training Standards: U5457, U5458, U5459, U5460, U5461, U5463,
U5464, U5465

General Learning Outcomes

Upon sucessful completion the apprentice is able to demonstrate the ability to identify,
define, and explain thproperties of water.

Learning Outcomes

Upon squassful completiqn thg app,)rgntice is able to: ] A o

311 9ELX I AY UGUKS UOSNXZ daLX2ulofS 6FU0SNEOD

31.2 State the chemical composition of water, and list and explain its chemical
symbol,H20.

31.3 Describe the characteristics of pure water.

31.4 Identify the differentstates of water.

31.5 Define waer in a solicstate and a gaseous state.

31.6 State the density of water.

31.7 State the formula used to find thepecific gravity of a substance.

31.8 State the specific gravity of liquids compdrto water such as but not limited to:

oils

ice

steam

mercury

lead

31.9 State the approximatexparsion of water whenconverted to steam at 2¢
Fahrenheit or 10gCelsius.

31.10 State the approximige exparsion of water when converted to ice a8
Fahrenheit 0i0cCelsus.

31.11 Calculate the boiling point of water in Fahrenheit at 50, 100, and 150 PSIG.

31.12 Calculate the boiling point of water in Fahrenheit wheis itonfinedn a vacuum.

31.13 State the boilingpoint and freezing point of wat on the Cedius and Fahrenheit scales.

3L.14 { G 4GS GKS ( SRNIYIaY erbtseeldiud scales =

31.15 State the terms used at28 > 0 ¢ @ H @rEthelFghRRnhaitscale.

= =4 —a - A
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Number: S00027.32
Title: Heat Transfer

Duration: Total Hous:

Theory:

Practical:
Prerequidies: S00022
Corequistes: S00027
Cross Reference to Training Stardta U5457 U5458 U5459 U5460 U5461 U5463
U5464 U5465

General Learning Outcomes
Upon sucessful completion the apprentice is aliedemonstrate the ability to identify,
define, and state the practical applicatioatheat transfer.

Learning Outcomes
Upon sucessful completion the apprentice is able to:
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32.2 Identify the three mairmethodsof heat transfer.

32.3 Explain the following heat transfer processes, including:
i conduction
1 convection
i radiation

32.4 Identify good conductors of heat.

32.5 Identify poor conductors of heat.

32.6 Explain thermal conductivity.

32.7 Identify factorsthat may affect the speed that an iron bar will conduct heat.
32.8 Identify and list examlps of forced convection.

32.9 Identify the type of materialsthat will readily absorbradiant heat.

3210 Statethe approximate percentageof radiated heat emitted by a radiator.

138



Plumber Level2

Number: S00027.33

Title:

Latent and Sensible Heat

Duration: Total Hous:

Theory:

Out of Class Practical:

Prerequidies: S00022
Corequistes: S00027
Cross Reference to Training Standards: U5457, UMEE9, U5460, U5461, U5463, U5464

U5465

General Learning Outcomes
Upon sucessful completion the apprentice is able to demonstrate the ability to identify and
interpret the definitions and principles of latent heat.

Learning Outcomes
Upon sucessfulcompletion the apprentice is able to:

33.1

33.2
33.3
33.4
33.5
33.6
33.7
33.8
33.9
33.10

33.11

Define the terms:

GKSI b€

af rGSyid KSI G
GaSyaroftS KSIGE
GKSFG AyidSyaAraes
GKSIFG ljdzZ- yaades

= =4 —a -8 A

Explain the difference betwedmeat intensity and heat quantity.
Explain what happenshen the temperature of substance decreases.
Describe the type of unit used to measure latent heat.

Explain why latent heat is oftetescribedasd K A RRSS yii ¢ @
Explain the purpose of calculating latent heat.

State the value of the latent heat of fusiorr fwater.

Describe the method of measdung latent and sensible heat.

State the value of the latent heat of vaporization.

Describe the method aheasuring the latent heat of vaporization for water at
atmospheric pressure.

Complete anumber of asginmerts that require the calulation of the latent heat of
fusion and the latenheat of vaporization.
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Number: S00027.34
Title: British Thermal Unis

Duration: Total Hous:

Theory:

Practical:
Prerequidies: S00022
Corequistes: S00027
Cross Reference to Training Standards: U5457, U5458, U5459, U5460, U5463, U5464,

General Learning Outcomes
Upon sucessful completion the apprentice is able to demonstrate the ability to identify,
define, and perforntalculationsnvolving British Thermal Units.

Learning Outcomes
Upon sucessful completion the apprentice is able to:
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34.2 Explain when MBTU would be used.

34.3 Definetheterm@ A LISOAFTAO KSIF (¢ o

34.4 State the formula used to calculate the specific heat of a substance when the heat
guantity, mass, and temperature change is known.

34.5 State the specific heaf:
water

ice

air

steam

lead

= =4 =4 4 4

34.6 State the formula for calculatingeat quantity when mass, temperature change, and
the specific heat of a substance are known.

34.7 Explain the law of heat exchange.

34.8 Calculate the quantity of heat gained or lost when thass, temperature
change, and specific heat afsubstance arknown.

34.9 Calculate the quantity dfieat gained or lost by substance undergoing a change of state
when mass, temp&ture change, specific hgaand the latent heat are known.
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Number: S00028.0
Title: DWYV PIPING SYSTEMS

Duration: 48 Total Hours

Theory: 0 Practical: 48
Prerequidies: S00021, S00022
Corequistes: S00027, S00028, S00030

Bvaluation Sructure

Theory Testing 20%
Application Exercises 70%
Final Asessment 10%

Number: S00028.1
Title: Design,Drav, Install, andTest Various Dria, Waste, Vent, Storm,
and Fixture Installations

Duration: Total Hous: 42

Theory: 0
Practical: 42
Prerequidies: S00022
Corequistes: S00027, S00028, SO00030
Cross Reference to Training Standards: U5457, U5458, U5459, U5460, U5461|)38883,

General Learning Outcomes

Upon sucessful completion the apprentice @ble to demonstrate the ability to plan,
design, draw, install, test, and comm@s a commercial installation including a grease/oll
interceptors.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

1.1 Plan the layout of a commercial washroom group.
1.2 Plan for the use and installatiori:o

1 plastic pipe

1 copper pipe

1 castiron pipe

1.3 Design the DWV and potable water systBnthe installation of a waslwom group.

1.4  Prepare a set of workg drawings, including:
plan view

stack elevation

complete material list

isometric DWV drawings

isometric water pipe drawing

E I I
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1.5 Prepare a set of shop drawings for tletures, faucets, and components to bestalled.
1.6  Submit drawing pdage and shop khwingsfor review, alterations, and approval.

1.7 Install the DWV and the hot arabld potable water pipe systems.

1.8  Water or air test the DWV piping.

1.9 Test the potable water system.

1.10 Assembleandinstallthe fixtures and fixture trim, including at least one watlounted
fixture.

1.11 Set up and perform arfal air te$ on the completed installation.

Number: S00028.2
Title: Perform Various Service, Maintenance, and Repssisignments

Duration: Total Hours: 6

Theory: 0]
Practical: 6
PrerequisitesS00021, S00022
Corequisites:S00027, S00028
Cross Reference to Training Standards: U5457, U5458, U5459, U5460, U5461, U5463,

General Learning Outcomes
Upon sucessfulcompletion the apprentice is able to demonstrate the ability to perform
various service operations suited to particular geographical locations.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

2.1  Troubleshoot, shutdown, dismantlegbuild, reassembleand reactivate a variety of
water closet and urinal flushoeters.

2.2 Troubleshoot, shutdown, dismantle, rebuild, reassembdactivate, and setp a variety
of electronic lavatory faucets, water closet, and urinal flushometers.

23 Perform a series ofsts to determine if a domeit electric hot vater is
performing correctly.

2.4 Troubleshoot, shutdown, remove, disassemble, rebuild, reinstall, andset
simplex and/or duplex ston/sewage pump installation.
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Number: S00029.0
Title: TRADE CALCUUIANSc LEVEL 2

Duration: 24 Total Hours

Theory: 24 Practical:
Prerequidies: S00024

Corequistes: S00027, S00028, S00029, SO0030

Bvaluation Sructure

Theory Testing 80%
Application Exercises 0%
Final Asessment 20%

Number: S00029.1
Title: Area Calculations

Duration: Total Hous:

Theory:
Practical: 0
Prerequidies: S00024
Corequistes: S00027 500028, S00029, S00030
Cross Reference to Training Standards: U5458, U5459, U5461, U5463, U5464, U5465

GeneralLearning Outcomes
Upon sucessful completion the apprentide able to demonstrate the ability to calculate
the area of geomiic shapes iduding squaes, rectangles, circles, and triangles.

Learning Outcomes
Upon sucessful completion the apprentice aéble to:
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1.2  State the units of measuments used in area calculations.

1.3  State the formula used to calculate the area of a:
1 square and rectangle
1 circle
i triangle

1.4  State the area of a squa, rectanglecircle, trapeoid, and a triangle in both
Imperial and Sl units.
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Number: S00029.2
Title: Surface Area Calculations

Duration: Total Hous: 6

Theory:

6
Practical: 0]
Prerequidies: S00024
Corequistes: S00027500028, S0002%00030
Cross Reference to Training Standards: U5458, U5459, U5461, U5463, U5464, U5465

General Learning Outcomes
Upon sucessful completion the apprentids able to demonstrate the ability to
calculate the surface areas of tanks and cylinders in bofterial and Sl units.

Learning Outcomes
Upon sucessful completion the apprentice is able to:
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2.2  State the unit of measurements used in surface area calculations.

2.3  State the formulas used fdinding the surface area of the following shaped tanks:
i1 square, rectangular, and spheal
1 cylindrical with flat ends and spherical ends
1 hemispherical
1 segments of a circle

2.4  Calculate the total surface area mperial and Sl units of square tanks wilosed
andopentops.

2.5 Calculate the total surface area afrectangular tank with closed and open tops, a
conedshaped tank with a cked and open bttom, a cylindrical tank with flat and
spherical ends, and a hemispherical tank in imperial and &. uni
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Number: S00029.3
Title: Volume Calculatios

Duration: Total Hous:

Theory:
Practical: 0
Prerequidies: S00024
Corequistes: S00027S00028, S00029, S00030
Cross Reference to Training Standards: U5458, U5459, U5461, U463, U5465

General Learning Outcomes
Upon sucessful completion the apprentids able to demonstrate the ability to
calculate the volumes of tanks and cylinders in both Imperial anditl.

Learning Outcomes
Upon sucessful completion thepprentice is able to:
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3.2  State the units ofneasurements used in volume calculations.

3.3  State the formulas used for volume calculations of tiéfving staped tanks:
squareor rectangulartanks

sphericatanks

cylindrical tanks with flat ends

cylindrical tanks with spherical ends

hemispherical tanks

segments of a tank and of a pipe

= =4 4 8 -8 -9

3.4 Calculate, in both Imperial and @iits, the volume of square and rectangular tanks,
conedshaped tanks, cylindrical thawith flat and sphericalends, spherical tanks,
and hemisphegal tanks.

3.5 Calculate, in both Imperial and @iits, the weight of the water contained in
various shaped tanks th givendimensiors.

3.6 Calculate, in both Imperial and @iits, the combined weight of both the water and
the material used to construct various shaped tanks with given dimeasion
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Number: S00029.4
Title: Percentages and Ratios

Duration: Total Hous:

Theory:
Practical: 0
Prerequidies: S00024
Corequistes: S00027S00028, S00029, S00030
Cross Reference to Training Standards: U5458, U5459, U5461, U5463, U5464, U5465

General Learning Outcomes
Upon sucessful completion the apprentias able to demonstrate the ability to
calculate percentageand to solve ratio and proportion problems.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

4.1  Define the terms:
GLISNODSy G 3S¢
GNI GA2¢

G LINRE LI2 NI A2 Y €
GRANBOG NI GA
GAYDSNES NI GAZ2E
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4.2  Explain how these tens and definitions aresed in the plumbing industry.

4.3  Performthe followingmathematical operations:
1 express @ommon fraction as a percentage
1 express gercentage as a common fraction
1 express a decimal as a percentage
1 expressapercentageasadecimal

4.4  Solve a numbeof problems incoporating the operations listed above.

4.5  Solve a number of problems, involving:
i ratio
1 proportion
i direct proportion
i inverse proportion
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Number: S00030.0
Title: Trade Documentatiorg Level 2

Duration: 24 Total Hours

Theory: 10 Practical: 14
Prerequidies: S00021, S00022, S00023, S00025
Corequistes: S00027, S00028, S00030

Bvaluation Sructure

Theory Testing 10%
Application Exercises 80%
Final Asessment 10%

Number: S00030.1
Title: Read andApply Information from Construction Dravings
Duration: Total Hous: 6
Theory: 6
Practical: 0
Prerequidies: S00022, S00023, S00025
Corequistes: S00027, S00028, SO00030
Cross Reference to Training Standards: U5457, U5458, U5459, U5460, U5461, U5463,

General Learnin@utcomes
Upon sucessful completion the apprentice @ble to demonstrate the ability to read and
apply information from construction drawings.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

1.1  Apply the information shown oarchitectural drawings, structural drawings,
mechanical drawings, and elecal drawingsfor a commercial or industrial
building in order to plan the instalion of a plumbing ystem and consider
factors, such as:

definitions

symbols

legends

site and grde drawings

floor and roof drawings

elevation drawings

details andnhotes

schedules

GloadzA £t ¢ RNI gAYy 3a

plumbing drawings

piping drawings

interference drawings

= = -_8_-8_8_-9_-95_9_9a_-24a_-292_-12°
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Number: S00030.2
Title: Read and Interpret Job Specifications

Duration: Total Hous: i

Theory: 4
Practical: 0
Prerequidies: S00021, S00022, S00025
Corequistes: S00027, S00028, S00030
Cross Reference to Training Standards: U5457, U5458, U5459, U5460, U5461, U5463,

General Learning Outcomes
Upon sucessful completiorthe apprentice is able to demonstrate the ability to read and
interpret a job specitiation.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

21 5STAYS | AaLISOATFAOIGAZ2YE®

2.2 Explain the purpose of a specification.

2.3 Identifythe sectionsof a specification.

2.4  Explain the numbering system used in a construction specification.

2.5 Identify the number and sein of the specification thatelates to the plumbing
system installation.

2.6 Identify the other sedbnsof the specification that may relate to the section
dealing wih the plumbingsystem installation.

2.7 Identify the other seabns of the specifications for which a plumber may be
responsible.

2.8 Identify the key points included in the section of thgecification relating to the
plumbing system instlation.
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Number: S00030.3

Title: Produce Various Plumbing Dnangs

Duration: Total Hous: 8
Theory: 2

Practical: 6
Prerequidies: S00022, S00025
Corequistes: S00027, S00028, S00030
Cross Reference to Training Standards: U5457, U5458, U5459, U5460, U5461, U5463,

General Learning Outcomes
Upon sucessful completion the apprentice is able to demonstrate the ability to create a
number of plumbing drawingsf various complexities.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

3.1  Produce a number asometric drawings, each of which is drawn to scale, fully sized,
and fully dimesioned with both aitle block and a legend@he drawings may illustrate:
asection of a domestic water pipe system
a section of a residential DWV system
a section of a stack illustratingnaulti-fixture stackvented group
a section of a horizontal branchuditrating multifixture circuitvented group
a section of a domestic watipe serving a mukiixture washroom group
an elevatopit installation
an oil inteceptor installation
a grease interceptor installation
an acid neutralizer stallation
the DWV piping requéd for a commercial kitchen installation
3.2  Produce annterference drawing.
3.3  Produce a valve chart from a given drawing.
3.4 Identify how to tag pipe and valves and how to |lapigle, valves, and equipment.
3.5 Produce a shoprawing manual.
3.6  Review the components in a material list, including:
1 type ofmaterials
1 quantity ofmaterials
1 list price
1 net price
1 material mark up, overhead, and profit
37 5STFAYS GKS GSNXZI aflo62dzNJ SadAYlFiGSéo
3.8 Explain how a labour estimate may be made.
3.9 Identify the different labour estimators available.
3.10 Describe the usef alabour estimator.
3.11 Produce a material takeff sheet for a given drawing, including:
i1 a priced, extended, and totaled material/labour list
9 determine list cost, net cost, mark up, profit, anddl selling price
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Number: S00030.4
Title: Write JobRelated Documents

Duration: Total Hous: 6
Theory: 2

Practical: 4
Prerequidies: S00021, S00022
Corequistes: S00027, S00028, S00030
Cross Reference to Training Standards: U5457, U5458, U5459, U5460, U5461, U5463,

General Learning Outcomes
Upon sucessful completion the apprentice @ble to demonstrate the ability to write jeb
related documents, either manlig or with a personal computer.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

4.3 Identify which tasksgvents, or equests must be documented in a written format.
4.3  Review documents to determine what informatiorresjuired for their completion.
4.3  Gather the information requiretb complete job documentation.

4.3  Organizehe information, and complete jobelated daumentéion to a required
format.

4.3  Forward the completed docunmés to the appropriate personnel.
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Number: S00031.0

Title:

Welding¢ Level 2

Duration: 24 Total Hours

Theory: 3 Practical: 21
Prerequidies: S00021, S00026
Corequistes: S00031

Bvaluation Sructure

Theory Testing 10%
Application Exercises 80%
Final Asessment 10%

Number: S00031.1

Title:

Arc Welding Thepy, Terminology, Equipment, Procedures, and
Safday Precautions

Duration: Total Hous:

Theory:
Practical:

Prerequidies: 510101024 IS101010)24
Corequistes: S00031
Cross Reference to Training Standards: U5457, U5458, U5459, U5460, U5461, U5463,

General Learning Outcomes

Upon sucessfulcompletion the apprenticés able to demonstrate the ability to recognize,
identify, and explain arc weildg theory, terms, equipment, procedures, and safety
precautions.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

11
1.2
1.3

1.4
15

1.6
1.7
1.8
1.9

Describethe shielded metal & welding process and equipment.
Define sixgivenarc welding terms.

Name two different types of arc welding power sources and current, and describe the
advantages and disadvantages of each.

Describe the operatingdjustments found on arc welding machge

Describe the speciahafety requiremens for the operation oain electric arc to
protect against electrical sitk, arc flashes, and radiation.

List and describe all equipment required for the personal getion of the operator.
Identify the parts othe welding process.

Describe two methods of striking an arc.

State the correct range of lens shade numbers for arc welding.
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1.10 Explain the difference between straighid reverse polarity andow to test for polarity.

1.11

1.12
1.13
1.14

1.15
1.16
1.17
1.18
1.19
1.20
1.21
1.22

Identify the meaning othe numbers in the AWS/CSA electrode code
classification.

Name four types of electrode®mmonly used in the welding industry.
State the purpose ahe coating on electrodes.

List thefactors to be considered when seteng an eletrode for a specific job
application.

Describe the storagerpcedures for electrodes.

Read anaomprehend welding symbols.

Identify common arc weling faults, and describe the methods usecctmtrol them.
State five reasons for a poor weld.

Explain two reasons for removing slag from a weld.

Explain three reasorfsr fusing one bead in with another.

List four factorghat determine weld quality.

Explain four reasons faolarity changes.

Number: S00031.2

Title:

Arc Welding Proceures

Duration: Total Hous:

Theory:

Practical:

Prerequidies: S00026
Corequistes: S00031
Cross Reference to Training Standards: U5457, U5458, U5459, U5460, U5461, U5463,

General Learning Outcomes
Upon sucessful completion the apprentice is able to demonstrate the ability to perform arc
welding procedures.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

2.1
2.2
2.3
24
2.5
2.6

Select the correct electrode for the ended weld.

Safely set up and adjust the welding machine prior to welding.

Check the condition of the weldireguipment for correct and safe operation.
Strike and maintain an arc.

Lay beads on mild steel plate.

Prepare, tack, and butveld mild steeplate in flat, horizontal, and overhead
positions.
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LEVEL 3
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Program Summey of Reportable Subjects

Number Reportable Subjects ':'l_gl:; '||'_Ih0el:rr38/ Pl;';cl:irsal
S00032 Plumbing Systas¢ Level 3 144 134 10
S00033 Process Piping Systems 48 - 48
S00034 Trade Doumentationc¢ Level 3 48 36 12
Total 240 170 70
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Number: S00032.0
Title: Plumbing Systemsg Level 3

Duration: 144 Total Hours

Theory: 134 Practical: 10
Prerequidies: S00021, S00022, S00024, SO0@B027, S00029, S00030,
Corequistes: S00032, S00033, S00034

Evaluation Structure

Theory Testing 80%
Application Exercises 10%
Final Asessment 10%

Waste Pipe Systems

Number: S00032.1
Title: Acid Neutralizers

Duration: Total hours:

Theory:

Practical:
Prerequidies: S00022, S00027
Corequistes: S00032
Cross Reference to Training Standatds457, U5458, U5459, U5460, U5461, US548B2465

General Learning Outcomes
Upon sucessful completion the apprentice is able to demonstrate the ability to define,
identify and describe the installatiarequirements for an acid neutralizer.

Learning Outcomes
Upon sucessful completion th@pprentice is able to:
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1.2 State the purpose of an acid neutralizer and the principle that enables acid to be
neutralized based on the PH scale.

1.3 List the conditions that are elimib@d when an aciseutralizer is installed.

1.4 List locations and/or buildings thatay require the installation of an acid
neutralizer.

15 Explain when an acid neutralizeaynand may not act as a fixture trap.

1.6 Identify the fixtures, apliances and devices that maischarge into an acid
neutralizer.
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1.7 State the installation and material requirements for acid neutralizers.

1.8 State the purpose of the vent piping that must be connected to an acid
neutralizer.

1.9 Specify the vents ragred for an acicheutralizer.

1.10 Explain how to size the vent remed for an acid neutralizer installation.

1.11 Identify the connection location for a vent serving an acid newgali

1.12 Describe a water makep connection to an acid neutralizer.

1.13 Identify by-laws controlling eid concentrations and removal.

Water Distribution System

Number: S00032.2
Title: Water Mains

Duration: Total hours:

Theory:

Practical:
Prerequidies: S00022, S00027
Corequistes: S00032, S00034
Cross Reference fbraining Standard<4J5457, U5458, U5459,3460, U5461, U5462, U5463,
U5464, U5465

General Learning Outcomes
Upon sucessful completion the apprentias able to demonstrate the ability to
recognize, identify and explain water mairstallationson private property.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

2.1  Define the following tradeeNJ & Y & g | ( S NI Yol fA2yG1> 30 GFKyNRz & NB & (i |
2.2  State the approved materials thatay be installed for water mains.

2.3  State theapproved sources ofupply for a water distribution system.

2.4  State the type of projects that require the installation of a private water main.

2.5 Explain the installation procedures for each of the acceptable materials.

2.6  Explain the pyvose of a thrust block.
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2.7  State the material used ithe construction of a thrust block.

2.8 ldentify installation lgations of tirust blocks.

2.9  Explain the sizing procedure fdwrtst blocks and restraints.

2.10 Explain the installation of cathadprotection for buried water mains.

2.11 State the minimum depth dburial of water mains inifferent localities throughout
Ontario.

Number: S00032.3
Title: Water Services

Duration: Total hours:

Theory:

Practical:
Prerequidies: S00022500027
Corequistes: S00032, S00034
Cross Reference to Training StandatdS457, U5458, U5459, U5460, U5461, U5462, U54(
U5464, U5465

General Learning Outcomes
Upon sucessful completion the apprentias able to demonstrate the ability to
recognize, identify and explain water s@a/pipe installations on private property.

Learning Outcomes
Upon sucessful completion the apprentice is able to:
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3.2  State theinstallation locations of a water seace pipe.

3.3  State the approved materials and methods that may be used for the installation of a
water service pipe.

3.4  State theapproved materials that malge nstalled in a water distribution system.
3.5  State the minimum size of a water service pipe.

3.6  Describe the spatiaeparation requirements for water service pipe.

3.7  State the thrust restraint requirements for water service pipes.

3.8  State the purposef a tracer wire.

3.9 State whema tracer wire wouldand would not be required whemstalling a water
service pipe or a fire service main.

3.10 State the type and gaye of wire to be used as a tracer wire.

3.11 State the type of water service pipe thaiust have a check valve installed at the
building endof the water service.

3.12 Describe the purpose of the check vaiustalled at the buitling end of a water
service pipe.
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Number: S00032.4
Title: Municipal Water Supplies

Duration: Total hours:

Theory: 6

Practical 0:
Prerequidies: S00022, S00025, S00027, SO00030

Corequistes: S00032, S00033, S00034
Cross Reference to Training Standatds457, U5458, U54585460, U5461, U5462, U5463,

U5464, U5465

General Learning Outcomes
Upon sucessful completion the apprentias able to demonstrate the ability to
recognize, identify and explain municipalteatreatment.

Learning Outcomes
Upon sucessful completiorthe apprentice is able to:

4.1  State the estimated water consumptigoer capita for the average family in
Ontario.

4.2  Describe how the degree and typewéter treatments are deternmed.

4.3 Identify what all surface water contains.

4.4  Identify the termapplied to the inely dvided suspended and colloidal material that
is too light to settle out of water.

4.5  State the cause of colour in the water.
4.6  Explain why bacteria must bemoved from a potable water supply.
4.7  Explain the objective of watergatment.

4.8 Identify a number of gces of equipment typically used in a water treatment
plant.

4.9 Explain each of theoflowing seps involed in a water treatment process,
including:

low lift pumping stations

flocculation

filtration

sedimentation

ultra-violet

reverse oSmosis

distillation

chlorination

4.10 Review the latest technology used in municipal water treatment systems.

4.11 Complete a flow charnhdicating the stepsvolved in water filtation for atypical
water treatment plant.

Do o o Do Po Do Do o

158



Plumber Level3

Number; S00032.5
Title: Pressure and Heads

Duration: Total hours:

Theory:

Practical:
Prerequidies: S00024, S00029
Corequistes: S00032, S00033, S00034
Cross Reference to Training Standatds458, U5459, U5461,3463, U54641J5465

General Learning Outcomes
Upon sucessful completion the apprentice @ble to demonstrate the ability to define and
calculate pressure and head

Learning Outcomes
Upon sucessful completion the apprentice is able to:
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5.2  State the unit of mesurement used to express pressure in Imperial and Sl.

5.3 Calculate the pressure in PSI and k
Pa from a given head in feet and meters.

5.4  Calculate thénead in feet andnches from a given pressure.

5.5 Calculate the pressure, total force, and total weight for a number of given pipe, tank
and combination tank and pipe problems.
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Number: S00032.6
Title: Private Water Supplies

Duration: Total hours:

Theory:
Practical:
Prerequidies: S00022, S00027
Corequistes: S00032, S00033, S00034
Cross Reference to Training Standatds457, U5458, U5459, U5460, U5461, U5462, U544
U5464, U5465

General Learning Outcomes
Upon sucessfulcompletion the apprenticés able to demonstrate the ability to
recognize, identify and explaimmmon private water supplies.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

6.1 Identify the legislatiorgoverningthe installationand servicing of water wells.
6.2  State the percentage of water in all livingatter.
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A precipitation

A infiltration

A percolation

A evaporation

A transpiration

A

condensation
6.4  List conditions that couldause the water table to lowe
6.5  State the major requiremes of a private water supply.

6.6  Explain why any surface water supply should be carefully checked prior to
human use and consumption.
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6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

6.24

6.24

Identify different cistern types.

Explain the installation of cisterns.

Explain the connections tie cistern to the water sysin.

Name the four different types ofells.
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Identify the types of wells installed when penetratitigrough hard consolidations and

rock.

State the depth of installation for a drilled or tubular well.

Explain how and why a borewkll must be curbed or lined.

Describe the conditions that oftegffect dug well water quality.

Identify the type of ground suitable fairiven wells and where they are most

practical.

Identify the type of well that usethe well casing as a delivery tube.

State where drilled wellshould be instaled.

Explain the advantages of a drilled well and the purpose of a well casing.

Identify the type of pipe used to case a dadllwell.

State the sizes of casings used for drilled wells.

State the termination point of avell casing anddw it is sealed.

Explainthe different waysa well casng may be terminated, or capped off below or
above finished grade.

Explain the advantages and disadvantages of each well type.

Explain the term>

Gadl idaE sV IRRNIRNGIG R26Y €
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Number: S00032.7
Title: Types of Pumps

Duration: Total hours:

Theory:
Practical:
Prerequidies: S00022, S00027
Corequistes: S00032, S00033, S00034
Cross Reference to Training Standatds457, U5458, U5459, U5460, U5461, US4&EB163,
U5464, U5465

General Learning Outcomes
Upon sucessful completion the apprentids able to demonstrate the ability to
recognize, identify and explain the baeerating principles of common pumps
installedin plumbing systems.

Learning Outcomes
Upon sucessful completion the apprentice is able to:
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7.2  Explain how the capacitf a pump is expressed.
7.3 ldentify the two basic types of pumps.
7.4  ldentify the common types giumps installed including:
A centrifugal pumps
A jet pumps
A submersible pumps

A piston pumps

7.5 Explain the operating principle of a positive digglment pump and centrifugal
pump.
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7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

7.15

7.16

7.17

State the advantages amtisad/antagesof centrifugal pumps angositive
displacement type pumps.

Explain the operating principle of a jeénturi.

Explain the maximum theoretical lift of a shallow well jet pump.

Explain how the lifting capdgiis increased in deep well pump.
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Explain the relationship of the water traveling through the drive pipe and suction line
in a deep well jet pump installation.

Explain the functiof a foot valve and iddify its installation location.
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Explain the operating principles of a submersible pump.

State the installation requiremés (including electrical safety and
groundingrequirements) of a submersible pump including the installation
of a:

A pit-less adaptor

A torque arrester

A rope

A pump control panel

State the selection fators used to deterrime if a submersible or a jet pump is to be
installed for a given installation.

State the standard pressure contisgttings for a domestic hydspneumatic
system.
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Number: S00032.8
Title: Pressure Tanks

Duration: Total hours:

Theory: 2

Practical: 2
Prerequisites: S00021, S00024, S0QUR00029
Corequisites: S00032, S00033, S00034
Cross Reference to Training Standards: U5457, U5458, U5459, U5460, U5461, U5462,
U5464, U5465

General Learning Outcomes

Upon sucessful completion the apprentids able to demonstrate the ability to
recognize, identifysize and explain the purpose and instatlatrequiremens of a
pressure tank.

Learning Outcomes
Upon sucessful completion the apprentice is able to:
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8.2  Explain the purpose of pressure tarded identify their installation location.

8.3  Explain the conditiowreated by a waterlogged pressure tank.

8.4  Explain the function of an air volume control valve.

8.5 Identify where air volume control valves are installed on pressure tanks.

8.6  Explain howthe installation of an air volume control valve helps prevent a
pressure tank from becoming waterlogged.

8.7  Explain the difference between samdard pressure tank and a captive air
pressure tank and whg captive air tank does not become waterlogged.

8.8 Identify how to calculate the preharge pressure of a captive air tank.
8.9 Identify the materials used to consttustandard and captive air pressure tanks.

8.10 Explain the purpose of the pressumdief valve insta#ld in conjunction with a
submersille water pump.

8.11 State the sizing method recommendeddetermine the capacity of a pressure tank.

8.12 Determine the amount of water that will beelivered from both a standard aral
captive air tank of a given size, at a given opapfiressureange.

8.13 Calculate, given the pressure tank size and control settings fimea ydre
pneumatic system installation the volume of air in tlaak at a given pressure, the
discharge of water in gallons/litres and the ratiovediter discharged taotal volume
during the cycle.
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Number: 800932.9
Title: BoylSQa [ I &

Duration: Total hours:

Theory:

Practical:
Prerequidies: S00024, S00029
Corequistes: S00032, S00033, S00034
Cross Reference to Training Standatds458, U5459)5461, U5463, U5464, U5465

General Learning Outcomes
Upon sucessful completion the apprentice @ble to demonstrate the ability to solve trade
NBfFGSR LINRPOfSYa dzaay3a .2eftSQa oo

Learning Outcomes

Upon sucessful completion the apprentice is able to:
9.1 DefineBglSQa [ g

9.2 StatetheformulafoB2 8t SQa [ ¢ &

9.3 ApplyBglSQa [ I ¢ (0 2tradereitddpmiBeNs, igciiding the
calculationof the volumeof:
A pressure éinks.
A pre-charged pressurtanks.
A air chambers
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Number: S00032.10
Title: Hydro-Pneumatic Systems

Duration: Total hours: 6

Theory: 4
Practical: 2
Prerequisites: S00022, S00024, SO0QDZ00029
Corequisites: S00032, S00033, S00034
Cross Reference to Training Standatds457, U5458, U5459,3460, U54611J5462, U5463,
U5464, U5465

General Learning Outcomes
Upon sucessful completion the apprentias able to demonstrate the ability to
recognize, identify, explain andzsibasic hydrgoneumatic water systems.

Learning Outcomes
Upon sucessful completiorthe apprentice is able to:
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10.2 State the major comgnents ofa hydropneumatic water system.
10.3 List the primary facts used to select a pump.
10.4 Explain how to determindailywater requirements.
10.5 Identify the use of a péormance curve chart in the selection of a water pump.
10.6 Explain the following terms:
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10.7 Determinethe jet or submersible water pump required for a given installation by
calculating:
A friction loss

A suction lift
A dischargehead

A total dynamic head
10.8 Determine the available maximum and minimum water pressure at the highest
faucet location considering:
A head loss
A friction loss
A GPM/velocity
A Voltage

o Po o Do o
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Number: S00032.11
Title: Water Conditioning Equipment

Duration: Total hours: 6

Theory: 4
Practical: 2
Prerequidies: S00022, S00024, S0003D0029
Corequistes: S00032, S00033, S00034
Cross Reference to Training StandatdS457, U5458, U5459, U5460, U5461, U5462, U54
U5464, U5465

General Learning Outcomes
Upon sucessful completion the apprentias able to demonstrate the ability to recognize,
identify and explain the operatingrinciples of water conditioning equipment.

Learning Outcomes
Upon sucessful completion the apprentice is able to:

11.1 Identify the commorimpuritiesand contaminates found in water.

11.2 Explain the difference betweean impurity and a contaminate.

11.3 Explain how the amount ofmpurities is expressed.
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11.5 Explain the difficulties encountered when using hard water.

11.6 Identify the conditioning equipment used to condition hard water.

11.7 Describe three waysf measuring the degree of hardness in water.

11.8 Name the solution used to determine the amount of hardness in water.
11.9 Identify the types of hardness.

11.10 Expéin how to convert parts per mitbn (FPM) to grains per US gaft (GPG).

11.11 Exphin how to convert parts per mitbn (FPM) to grains per Imperialajon
(GPG).

11.12 Identify the material used ithe exchange process of a water softener.
11.13 Identify the substance useih regenerate a water softener.
11.14 Identify the working omponents of a water softener.
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11.15

11.16

11.17

11.18

11.19

11.20

11.21

11.22

11.23

11.24

11.25

11.26

11.27

11.28

11.29

11.30

11.31

11.32

11.33

11.34

11.35

owho o

Explain each operation cycle of a water softener.

Calculate the capagiof a water softener.

Identify to wherethe discharge pipe from a water softener should connect.
Identify the typicainstallation |acation for water softeners.

Describe the effects afon in the water and high ironontent in a water supply.
Identify the conditioningequipmentinstalledto removeiron in a water supply.
Explain the operatingnnciple of an iron filter.

Explain where an iron filter should be installed in relation to a water softener.
Explain the effects of highuphur content in a water supply.

Identify the water conditiaing equipment istalled to remove gcess sulphur in a water
supply.

Explain the two types of filters iteled for the removal of iron and sulphur.
5STAYS (KS GSNXYZI GNBOSNBS 2avz2arat
Describe the operating principle afRO unit.

Explain the types afontaminants and impurities that may be removed with a
RO unit.
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Explain the operating principle of an UV unit.

Explain the types of contaminants thatay be treatedvith an UV unit.

Explain the operating principle of a chlorina

Explain the types of contaminaritisat may be treatedvith a chlorinator
installation.

Explain the operation principle of a distilled water syst

Review the latest technologysed in water treatment processes.
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Number: S00032.12
Title: Water Pipe Sizing

Duration: Total hours:

Theory:
Practical: 0
Prerequidies: S00022, S00024, S00027, S00029
Corequistes: S00032, S00033, S00034
Cross Reference fbraining Standard2)5457, U5458, U5459, U5460, U5461, U5462, U544
U5464, U5465

General Learning Outcomes
Upon sucessful completion the apprentice @ble to demonstrate the ability to size water
distribution systems based on the Ontario Build®gde.

Learning Outcomes
Upon sucessful completion the apprentice is able to:
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12.2 Determine optimumlbw velocity in a water distribution system.

12.3 Identify how the four terms affect pipe size.

12.4 Calculate the pipe sizes based on velocity and demand.

12.5 Identify thetables used to sizéne potable water service and water distribution system.

12.6 Explain how to usehe tables to sizéhe potablewater service and watedistribution
system.

12.7 Explain how to determine theupply presure to a building.

12.8 Determine the total water supply fixre units for a given installation.

12.9 Determine the developed length of the digtution mainfor a given installation.
12.10 Determine the incoming water supply pressure.

12.11 Determine the total heighof the water supply system.

12.12 Using the above information and the appragte tables, size the branch lines and
distribution mainfor both the domesic hot and cold water piping systems using:

A Simplified method
A Small commercial building method
A Average pressure loss method
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Number: S00032.13
Title: Thermal Expansion and Contraction

Duration: Total hours: 3

Theory: 3
Practical: 0
Prerequidies: S00024, S00029
Corequistes: S00032, S00033, S00034
Cross Reference to Training Stardta U5458 U5459 U5461 U5463 U5464 U5465

General Learning Outcomes
Upon sucessful completion the apprentice is able to demonstrate ébdity to define,
calculate, control the effds and incorporate methods to control thermal exsam.

Learning Outcomes
Upon sucessful completion the apprentice is able to:
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13.2 State the term used to descrilibe expansion of a given material.
13.3 Describe how most piping materials will expand or contract when heated or cooled.
13.4 Describe how fluids will expand or contract when heatedaled.

13.5 State the coefficient of expaon for various piping materialséluding but not limited to:
A copper
A steel
A castiron
A ABS
PVC

To

13.6 Identify the rate of expansion for aaterial over a given temperature change.

13.7 Calculate the incres inlength of a material over a given temperature change using
imperial and metric units.

13.8 Explain the effects on a piping systevhen provisions for linear expansion have not
been taken.

13.9 Identify and explain thenovisions that are taken when ne@sy to prevent, reduce
and/or control the effectf linear expansion on a piping system installation.
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