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Forward

These core skills and abilities are the common foundation for all types of  cranes.

1. Mobile Crane - 80 tonnes and under

2. Mobile Crane - Unlimited tonnage

3. Mobile Lattice Boom Friction Crane

4. Mobile Lattice Boom Hydraulic Crane

5. Folding Boom Truck Crane - 22 tonnes and under

6. Folding Boom Truck Crane - Unlimited tonnage

7. Stiff  Boom Truck Crane - 40 tonnes and under

8. Stiff  Boom Truck Crane - Unlimited tonnage

This is a guide to the skills, knowledge and ability identified by the crane industry in BC 
that you need to be a competent operator. This manual is designed to give you a brief  
overview of  the crane standards and assessment process.
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Competency Profiles
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Crane Operator Core Knowledge & Workplace Competency  
Profile Chart

CORE UNITS

1. Safety (CS)

1.1 Demonstrate knowledge of  safe working practices for crane operators (K)

1.2 Demonstrate knowledge of  Workplace Hazardous Materials Information 
System (WHMIS) (K)

1.3 Manage first aid in emergency situations (K)

1.4 Demonstrate knowledge of  power line hazards and high voltage equipment 
(K)

1.5 Comply with WorkSafe BC and OH&S regulations (W)

1.6 Respond to fire emergencies (W)

2. Communications (CCOM)

2.1 Demonstrate knowledge of  personnel involved in crane operations (K)

2.2 Demonstrate knowledge of  hand signals (K)

2.3 Demonstrate knowledge of  radio communications (K)

2.4 Demonstrate knowledge of  workplace communications (K)

2.5 Use hand signals in the workplace (W)

2.6 Use radio communications in the workplace (W)

2.7 Communicate information clearly and check for understanding in the 
workplace (W)

3. Cranes (CC)

3.1 Demonstrate knowledge of  types of  cranes and classifications (K)

3.3 Demonstrate knowledge of  terminology related to craning and craning 
concepts (K)

3.6 Demonstrate knowledge of  hoisting terminology, functions and systems (K)

3.7 Demonstrate knowledge of  regulatory requirements pertaining to cranes 
(K)
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4. Rigging (CR)

4.1 Demonstrate knowledge of  lifting theory and forces (K)

4.2 Demonstrate knowledge of  rigging hardware, materials, tools and manuals (K)

4.3 Demonstrate knowledge of  types and function of  wire rope and chains (K)

4.4 Demonstrate knowledge of  installation, inspection and storage of  wire rope (K)

4.5 Demonstrate knowledge of  rigging techniques (K)

4.6 Use rigging hardware and tools in the workplace (W)

5. Lead Charts (CLC)

5.1 Demonstrate knowledge of  determining weight loads using fundamental 
math functions and calculations (K)

5.2 Demonstrate knowledge of  loading and lifting (K)

5.3 Interpret load charts and load study drawings to configure crane for 
workplace operation (W)

6. Transportation & Delivery (ATD)

7. Site Planning & Crane Positioning (ASPCP)

8. Crane Operations (CO)

8.1 Demonstrate knowledge of  pre-operational requirements in crane 
operations (K)

8.4 Demonstrate crane set-up per manufacturer’s instructions (except Task 4 in 
Mobile) (W)

9. Maintenance & Service (CMS)

9.7 Maintain an equipment logbook to retain a permanent written record of  
maintenance and repairs (W)
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CraneSafe Certification Competencies: 
Knowledge, Skills & Abilities Identified by Industry
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Trainees demonstrate the skills they 
have learned in class and on the job in 
a practical assessment conducted by a 
CraneSafe Assessor.

Introduction to CraneSafe Certification Assessments
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Section 1 — Safety



Core Workplace Competencies - CORE PROGRAM 11

If  you are ever asked to perform a 
task for assessment purposes or at 
any other time that does not follow the 
safety rules and regulations you have 
the right to refuse to perform the task 
and you are obligated to report unsafe 
practices.

It is only through constant adherence 
to safety requirements that crane 
operators will have the opportunity 
to work in safer environments. It is 
up to each employee to uphold the 
safety requirements and for employers 
to provide safe working conditions 
that comply with the regulated 
requirements.

Unit Standard CS 1.5 W 

WORKPLACE ASSESSMENT

COMPLY WITH WORKSAFE BC OHS REGULATIONS

PURPOSE

This unit is included in every assessment and should underpin every activity done when 
the trainee is working with or around cranes or worksites.

There is a portion for sign off  on each individual assessment that allows for the Mentor to 
verify that you followed the necessary WorkSafeBC and OHS requirements. These rules are 
in place for the safety of  all employees on the worksite.

The equipment you operate must be safe and in good working order. All cranes must have 
a current Certificate of  Inspection.   

It is an offence to knowingly operate a crane that does not meet safety standards and for 
employers it is an offence to make employees work in unsafe work conditions.

Be mindful of  the safety of  yourself  and others at all times while operating a crane or 
being on a worksite.

The requirements of  this assessment will be checked in every assessment task you 
complete throughout your training. Additionally, you will be expected to operate within the 
safety guidelines and regulations for the rest of  your career to ensure professional and 
safety for the industry.

On October 31, 2000, one worker 
was killed and another injured 
while working from a work platform 
suspended from a crane.

Before workers use a platform 
suspended from a crane, a trial 
lift must be performed with the 
platform empty to ensure it is safe 
for workers.

WorkSafeBC Bulletin WS 05-02
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Prevention alert: 

•	 Follow	safe	work	procedures	at	all	times.	

•	 Mobile	equipment	operators	must	be	aware	of 	the	movement	of 	all	workers	in	their	
work area.

•	 High	visibility	vests	must	be	worn	when	working	near	mobile	equipment.	

A worker was working in close proximity to mobile equipment. Although 
there were no witnesses, it is believed the worker was accidently loaded 
into the conveyor and travelled through the steel shredder, where he was 
fatally injured.

Courtesy of  WorkSafeBC poster #93-04
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Unit Standard CS 1.6 W

WORKPLACE ASSESSMENT

RESPOND TO FIRE EMERGENCIES

PURPOSE

This unit allows the trainee to demonstrate safe response to fire emergencies in a 
simulated environment on the job.  

It is expected that you will not experience a real fire, but there is an equal expectation that 
should one occur you know how to respond without hesitation or error.

The fire drill (or real emergency response) must include the processes applicable to the 
worksite you are on. If  you are located in a suburban complex, a shopping mall, a country 
field, or a parking garage your response to fire must be immediate and correct.

Your Mentor will need to see you demonstrating the following:

•	 Sounding	the	alarm

•	 Isolating	the	power

•	 Using	stairs	instead	of 	an	
elevator if  in a high rise

•	 Using	fire	fighting	equipment	and	
CO2 systems

You must feel confident and comfortable 
using the equipment as the safety of  an 
entire work crew may rest on your, or 
another’s, shoulders one day.  Accidents 
are never planned but effective and safe 
responses should be routinely practiced.
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Section 2 — Communications
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Unit Standard CCOM 2.5 W

WORKPLACE ASSESSMENT 

USE HAND SIGNALS IN THE WORKPLACE

Purpose

This unit allows a trainee to demonstrate his or her ability to use hand signals correctly 
during crane operations. Included are useful materials to aid in the learning and 
application of  these skills. 

The hand signals used in the operations of  mobile cranes are universal around the world.  
This form of  communication is a vital part of  safe crane operations and the giving and 
receiving of  clear signals is a key requirement for any competent crane operator.  Hand 
signals should only be given when visibility is good.

The signals are:

EMERGENCY STOP

Indicated by holding both arms up. 
Arms extended, palm down, move hand 
right and left. Usually different level 
operations. 

Specifically for high operations  

STOP (A) 

Extend one arm and hold palm horizontal
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HOLD EVERYTHING

Hands clasped in front of  body 

HOIST 

With forearm vertical, forefinger pointing 
up, move hand in horizontal circles.

LOWER  

With arm extended downward, forefinger 
pointing down, move arm in horizontal 
circles.

LOWER BOOM RAISE LOAD 

One arm extended, fingers close and 
open, thumb pointing downward.
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RAISE BOOM & LOWER LOAD  

One arm extended, fingers close and 
open, thumb pointing upward.

MOVE SLOWLY  

Directional signal given with right 
hand using a pointing forefinger – in 
conjunction with the other hand held flat 
across the pointing forefinger.

(Hoist slowly is shown in this example)

RAISE BOOM (LUFF UP)

Arm extended, fingers closed, thumb 
pointing upward

LOWER BOOM  (LUFF DOWN)

Arm extended, fingers closed, thumb 
pointing downward  



18 Core Workplace Competencies - CORE PROGRAM 

SWING (SLEW) TO THE LEFT

Arm extended, point finger in direction of  
swing.

EXTEND BOOM 

Both fists in front of  body with thumbs 
pointing outwards

RETRACT BOOM 

Both fists in front of  body with thumbs 
pointing towards each other.

SWING (SLEW) TO THE RIGHT

Arm extended, point finger in direction of  
swing.
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USE MAIN HOIST

Tap fist on head, then use regular signals

AUXILIARY HOIST (OR WHIPLINE)

Tap elbow with one hand, then use 
regular signals 

TRAVEL

Arms bent at elbows, fists clenched, 
rotate forearms around each other, then 
point in directions of  travel. 



20 Core Workplace Competencies - CORE PROGRAM 

TRAVEL ONE TRACK

Lock the track on the side indicated by 
the closed fist. 

Travel opposite track in the direction 
indicated by circular motion of  other fist 
which is rotated vertically in front of  the 
body.

TASK 1

You must use hand signals and respond to hand signals during safe and correct 
completion of  crane operations. (1.3)  Your Mentor must verify that he has seen you 
complete these tasks and the person with whom you communicated must also verify 
this communication. After demonstrating these skills at work a minimum of  three times 
you can be assessed.  Your Mentor will advise if  you are to do this as part of  routine 
operations in the workplace or as a separate assessment task.

During the operation of  a crane you must :

•	 use	correct	hand	signals	to	safely	communicate	with	another	worker	(1.1)

•	 accurately	identify	and	interpret	the	hand	signals	of 	another	worker	(1.2)

This means the trainee must be the signaller giving correct signals to the crane operator 
for part of  the assessment and then the trainee must be the crane operator receiving the 
signals from a signaller. This may mean that you need to complete the assessment in two 
parts on two different days.



Core Workplace Competencies - CORE PROGRAM 21

Unit Standard CCOM 2.6 W

WORKPLACE ASSESSMENT

USE RADIO COMMUNICATIONS IN THE WORKPLACE

Purpose

This unit allows a trainee to demonstrate his or her ability to use radio communications 
correctly during crane operations. Included are useful materials to aid in the learning and 
application of  these skills.

Two way radios are a common form of  communication between the crane operator and the 
signaller. This allows for a safe means of  contact when the crane operator loses sight of  
the load as it is being transported. The signaller must maintain steady voice contact with 
the operator.

KEY FACTS

If  the radio contact stops for ANY reason, the operator stops everything until radio contact 
is restored, or, if  necessary, until there is a visual signal to indicate the next movement 
required.

There must be only one crane operator and only one signaller either by radio or visual 
signal.  

The only exception to this is in an emergency situation when anyone can give the 
“EMERGENCY STOP” signal.

There are three components to “Constant Communication” Contact and when you 
are assessed you must capably demonstrate you are able to properly complete all 
components. These include:

•	 Pre	lift	checks

•	 During	lift	procedures

•	 “Lost	contact”	procedures
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TASK 1

You must correctly use a two-way radio (electronic voice communication device) in the 
workplace to relay clear, concise and relevant information.  (1.3)  Your Mentor must verify 
that he has seen you complete these tasks and the person with whom you communicated 
must also verify this communication. After demonstrating this skill at work on a minimum 
of  three occasions you can be assessed. Your Mentor will advise if  you are to do this as 
part of  routine operations in the workplace or as a separate assessment task.

During the operation of  a crane you must :

•	 use	basic	functions	of 	the	radio	
according to the equipment 
instructions (1.1)

•	 use	language	and	terminology	
that is clearly understood (1.2)

You must operate the two-way radio as a 
signaller communicating effectively with 
the crane operator and you must also use 
the radio as a crane operator interpreting 
and responding to the signaller. This may 
require the assessment to be completed 
over two separate days.
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Unit Standard CCOM 2.7 W

WORKPLACE ASSESSMENT 

COMMUNICATE INFORMATION CLEARLY & CHECK FOR UNDERSTANDING IN THE 
WORKPLACE

Purpose

This unit allows a trainee to demonstrate his or her ability to use effective and clear 
communications in the workplace.

Communication is a two way process 
where information must not only be 
said but it must also be understood 
and responded to. Communication 
can be verbal or written. Either way, 
communication has not properly 
occurred if  there is misunderstanding or 
misinterpretation. 

In verbal communications this involves 
active listening during which the people 
involved in the communication process 
use different skills to enhance their 
understanding and clarity.

Questioning

The listener asks clarifying questions to make sure he understands what is being said to 
him.

e.g. “So you want me to……. 

Reading and responding to body language

People often frown or look confused when they do not understand something. Also, 
people sometimes lose focus and start watching something else and may not be listening 
appropriately. Shrugged shoulders and impatient gestures also may indicate that the 
listener is not really listening or understanding what is being said. These must all be 
responded to by asking clarifying questions or checking that the listener is still engaged. 

e.g. You see a frown and say “I can see you frowning, should I explain this again more 
clearly”

The use of silence

Silence allows for what has been said to be processed. Often people ask a question of  
someone on a worksite and instead of  waiting patiently for the response they answer the 
question for themselves. When this occurs there is no way to know if  the person really 
understood the question or had the ability to answer it properly. This often happens in 
training situations where the person who is learning is asked something and because it 
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takes so long for him to answer the trainer jumps in with the answer. This is usually done 
under the guise of  being helpful but what it really does is stops the trainee from having to 
think through the answer himself  and respond.

Paraphrasing

If  you listen through what a co-worker says to you and then you restate what he has said 
using different words you are paraphrasing. 

e.g.  A co-worker may have told you the signaller has a really strong accent and may have 
said to make sure you ask the signaller before the lift to speak slowly and clearly on the 
radio. You then paraphrase by saying “So because of Jack’s accent I need to remind him 
to slow down and speak clearly on the radio” 

Reflecting feelings

When someone gets noticeably angry or noticeably worried about a situation on the 
worksite you must respond to them with the same level of  interest. If  you quietly respond 
with a flat voice it could be viewed as you not showing interest or caring about the 
situation. Alternatively, if  you see someone looking uneasy when you explain something or 
do something simply ask “What’s up?”.

Summarizing

If  you have received information that is quite detailed or lengthy, a good technique is to 
summarise the key points and restate them to the speaker. This allows you to recheck your 
understanding and allows the speaker to know you have understood.

TASK 1

1.1 You must read and demonstrate the correct interpretation of  workplace documents 
as well as demonstrating effective verbal communication skills. This includes:

1. using and interpreting basic written communications in the workplace to 
accurately perform tasks as assigned and must include:

2. work orders and written instructions

3. maintenance records

4. company logs

5. basic project plan

6. written reports

1.2 Using techniques to ensure clear communication is achieved in the workplace and 
must include:

1. vocabulary

2. non-verbal communications
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3. use of  tone and volume

4. colloquialisms

5. cultural and geographical differences in language

6. tact

7. diplomacy

8. assertiveness

1.3 Using techniques for checking understanding with colleagues and must include:

1. active and focused listening

2. recapping the key points

3. restating the instruction or sentence

4. clarifying questions

1.4 Ensuring a breakdown in communication does not occur and personnel and 
equipment are not exposed to hazards

1.5 Communicating clearly, fairly and accurately despite workplace communication 
barriers which may include:

1. noise

2. language differences

3. hearing problem (that may not have been identified)

4. bias

5. attitude

6. issues with egos and arrogance

7. issues with timidity and fear of  speaking up

The assessment for this unit should come from naturally occurring day to day operations 
in the workplace and can be completely simultaneously with other unit assessments.
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Section 4 — Rigging
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Unit Standard CR 4.6 W

WORKPLACE ASSESSMENT

USE RIGGING HARDWARE & TOOLS IN THE WORKPLACE

Purpose

This unit allows the trainee to demonstrate his or her ability to perform rigging activities in 
the workplace 

A variety of  slings, chains, wire ropes and hardware are used in the operation of  mobile 
cranes. The assessment tasks may take a number of  days to complete and may include 
different work sites. You may be able to do some of  these tasks at the same time as 
completing other tasks required for other units. Please familiarise yourself  with the other 
units’ requirements.

SLINGS

There is a broad variety of  configurations for slings using fibre ropes, wire ropes, chains 
and webs. 

This illustration shows the basic sling hitches.

It also shows capacities for a single sample sling, rigged with each hitch.

The sample sling’s Working Load Limit in a vertical hitch is 500 lbs

Vertical Choker Basket Hitches

SAMPLE 
SLING WLL 
(LBS)

500 375 1000 866 707 500

The most common sling types are:

!
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SLING VERTICAL HITCH

This supports a load by a single vertical 
part or leg of  a sling

BRIDLE HITCH 

Two, three or four single hitches can be 
used together to form a bridle hitch for 
hoisting an object that has the necessary 
lifting lugs or attachments

SINGLE BASKET HITCH

This is a method of  supporting a load 
by hooking one end of  a sling to a hook, 
wrapping it around the load and securing 
the other end to the hook.
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DOUBLE BASKET HITCH

This consists of  two single basket hitches 
passed under the load.

SINGLE CHOKER HITCH

This forms a noose in the rope that 
tightens as the load is lifted

DOUBLE CHOKER HITCH

This consists of  two single chokers 
attached to the load and spread to 
provide load stability
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DOUBLE WRAP CHOKER HITCH

This is where the rope or chain is 
wrapped completely around the load 
before being hooked into the vertical part 
of  the sling.

BRAIDED SLINGS

These are fabricated from usually 6 or 8 
diametre ropes braided together to form 
a single rope that provides a large, very 
strong bearing surface that has flexibility 
in all directions

ENDLESS SLINGS OR  
GROMMET SLINGS

These are endless ropes that are made 
from one strand of  rope laid or twisted 
around itself  on each successive loop.
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Sling Angles

The rated capacity of  a sling depends on its configuration, its size and the angles formed 
by the legs of  the sling and the horizontal.  

HOW DOES THE ANGLE OF 
HOISTING AFFECTS A SLING LOAD 
LIMIT? 

The angle affects the working load limit. 
The smaller the angle, the less load a 
sling can carry. 

When the sling angle is less than 30 
degrees the lift must be engineered.

Chains

Chains should be inspected on a link 
by link basis on a regular basis and 
whenever it has been exposed to shock-
loads. Chains should carry a small 
metal identification tag showing the safe 
working load and the serial number. 
When chains are inspected you should 
check for cuts, chips, gouges, worn links 
at the bearing surfaces, and twists or 
knots in the chain.
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Wire Rope 

One of  the most important checks on a crane prior to its operation is the rope and rigging 
inspection. Things like abrasion, fatigue, wear, kinking and corrosion are often more 
important than the actual strength of  the wire rope. Whether rope is used frequently or 
infrequently it is imperative it is thoroughly checked to ensure safe operation during the 
crane lift.

Rigging Hardware

Properly functioning hardware used in and with rigging installations and applications 
is critically important. If  the ropes and chains are inspected and then used on faulty 
hardware accidents can occur.



Core Workplace Competencies - CORE PROGRAM 33

Sheaves must have the correct contour and be in good condition otherwise they can 
influence the rope life. Smooth grooves that are slightly larger than the rope must be used 
to prevent the rope from being jammed or pinched in the groove.

Sheave Groove Tolerances

Nominal Rope 
Diameter (Inches)

Grover oversize (Inches)

Minimum Maximum

1/4 to 5/16
1/64 1/32

3/8 to 3/4
1/32 1/16

13/16 to 1 1/8
3/64 3/32

1 3/16 to 1 1/2
1/16 1/8

2 5/6 up
3/32 3/16

1/8 1/4

Note: this chart is a sample only.  Please use charts supplied by the manufacturer.
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Hooks require several considerations even though they come in a wide variety for hoisting 
and rigging operations. Hooks should be inspected frequently looking for wear, cracks, 
corrosion or twisting. The key thing to remember is that faulty hooks must be discarded so 
no one else tries to use them.

Rings, links, swivels, shackles, eye bolts, turnbuckles, blocks and spreader and equalizer 
beams are other hoisting and rigging fittings. These should be used according to the 
manufacturer’s safe working loads or according to industry approved tables which you will 
have covered in your theory training.
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TASK 1

You are required to assemble appropriate rigging for a given load according to 
manufacturer’s recommendations. This includes using the appropriate slings, chains, wire 
ropes and hardware for the lifts.

It is important you record the activities in date order in your trainee logbook showing 
where and when you performed the tasks. These logbook entries are checked by the 
Mentor to see you have had sufficient practice in the task prior to assessment

You must demonstrate the ability to assemble the rigging for a variety of  lifts including 
concrete as well as a tank.

When doing theses lifts you must

•	 measure	load

•	 calculate	the	weight	of 	the	load

•	 calculate	the	sling	requirements

•	 complete	the	appropriate	rigging

•	 wear	protective	equipment

•	 signal	correctly

The types of  slings you should use include 6 out of  the following list

•	 Single	vertical	hitch

•	 Bridle	hitch

•	 Single	basket	hitch

•	 Double	basket	hitch

•	 Double	wrap	basket	hitch

•	 Single	choker	hitch

•	 Double	choker	hitch

•	 Double	wrap	choker	hitch

•	 Endless	slings	or	grommet	slings

•	 Braided	slings

Refer to Task #1, Point 1.1
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TASK 2

As well as being able to use rigging hardware appropriately, it is important that you 
demonstrate the ability to inspect, maintain and store rigging hardware, wire ropes and 
chains.

In this part of  the assessment you must inspect 
rigging hardware, wire ropes and chains as 
well as maintaining them. After using them 
you must store them appropriately. All this must be done according to the company and 
manufacturer’s specifications and any other company requirements.

Your Mentor must verify that they have seen you 
complete these tasks. After demonstrating these 
skills at work a minimum of  three times you can 
be assessed. Your Mentor will advise if  you are to do this as part of  routine operations in 
the workplace or as a separate assessment task.

Refer to Task #2  
Points 2.2

Refer to Task #2  
Points 2.1, 1.2
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Section 5 — Load Charts
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Unit Standard CLC 5.3 W

WORKPLACE ASSESSMENT

INTERPRET LOAD CHARTS & LOAD STUDY DRAWINGS TO CONFIGURE CRANES FOR 
WORKPLACE OPERATION

Purpose

This unit allows a trainee to demonstrate his or her ability to use the correct crane 
configuration based on load charts and load study drawings.

Included are useful materials to aid in the learning and application of  these skills. 

LOAD CHARTS

Main boom load charts

All mobile crane main boom load charts show where strength factors apply and where 
stability factors apply. The charts are usually divided by a heavy line, shaded areas or 
asterisks.
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BOOM  
(Using 5’ Point Section)

Crawlers Extended
Crawlers 
Retracted

Length Radius Height Angle 45,800 Lb. 
c’w’t

24,350 Lb. 
c’w’t

24,350 Lb. 
c’w’t

25 12’ 
13’  
14’  
15’  
16’  
20’  
25’

29.8’  
29.4’  
28.9’  
28.4’  
27.8’  
24.9’  
18.5’

75.2  
72.8  
70.2  
67.7  
65.1  
53.7  
35.2

*200,000  
*164,900  
*164,300  
*160,000  
147,500  
101,000  
70,300

*180,000  
160,000  
149,200  
127,600  
111,300  
73,100  
50,500

 —  
 —  
 —  
 —  

57,800  
41,500  
30,200

35 13’  
14’  
15’  
16’  
20’  
25’  
30’  
35’

40.0’  
39.6’  
39.3’  
38.9’  
37.0’  
33.7’  
28.8’  
20.8’

77.9  
76.2  
74.4  
72.7  
65.5  
55.6  
44.2  
28.8

*164,300  
*164,000  
*160,000  
*146,000  
100,900  
70,200  
53,600  
42,800

*159,000  
149,100  
127,500  
111,200  
73,000  
50,400  
38,400  
30,500

 — 
 —  
 — 

57,700  
41,400  
30,100  
23,600  
19,000

45 14’  
15’  
16’  
20’  
25’  
30’  
35’  
40’  
45’

50.0’ 
49.8’  
49.5’  
48.1’  
45.7’  
42.4’  
38.1’  
32.8’  
22.8’

79.3  
78.0  
76.7  
71.3  
64.2  
56.7  
48.2  
39.3  
24.8

*160,400  
*160,000  
*145,000  
100,800  
70,100  
53,500  
42,900  
35,600  
30,000

149,000  
127,400  
111,100  
72,900  
50,300  
38,300  
30,400  
25,100  
21,100

 — 
 — 

57,600  
41,300  
30,000  
23,500  
18,900  
15,600  
13,200
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Integrated jib load charts

These charts show where the jib capacities are limited by strength considerations and 
where they are limited by stability. They are usually divided in the same way as main boom 
load charts with solid lines, shaded areas or asterisks.

A. Read jib data for possible downrating below the values shown in boom plus jib 
chart. 

B. When the machine is equipped with a boom plus jib combination, the maximum 
permissible load radius over the jib point is the length of  the boom in this 
combination or 170’ whichever is less.

Jib Data

Length Rating Effective Weight Maximum Offset

20’0” 

30’0” 

40’0” 

50’0” 

60’0”

13 Tons 

10 Tons 

7 Tons 

5 Tons 

4 Tons

2,250 Lbs. 

2,750 Lbs. 

3,250 Lbs. 

3,700 Lbs. 

4,300 Lbs.

6’10” 

12’1” 

17’4” 

22’7” 

27’10”

Jib capacities are approximately the same as boom capacities at any given radius, but not 
to exceed the rating listed above. Effective jib weight must be subtracted from the above 
value shown on the boom capacity chart if  a load is raised on the boom point when a jib is 
assembled on the boom. 

A jib shall not be mounted on a 5’ Point Section.
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GROSS CAPACITY VS NET CAPACITY

The figures given in the charts are GROSS capacities and not the loads that can be 
suspended from the crane hook. The weight of  the actual load (the payload) that the crane 
can lift is called the NET capacity. The maximum load that can be lifted safely (the net 
load) must never exceed the crane’s net capacity.

NET CAPACITY = GROSS CAPACITY – CAPACITY DEDUCTIONS

Centre of  Gravity of  Crane   (C of  G of  Crane)

Centre of  Gravity of  Rigging (C of  G of  Load)

The centre of  gravity of  a load is a point which, if  the load could be suspended from it, 
the load would be in perfect balance in all directions. In a regular shape is found quite 
easily, at the exact centre of  the load. With odd shaped loads the centre of  gravity is more 
complicated.

Problems arise where an irregular shaped load has to be lifted, which may require slings 
of  different lengths, or the load on each sling may be quite different.  
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TASK 1

You must correctly configure a crane after accurately interpreting load charts and load 
study drawings. A number of  requirements are needed in order for you to fulfil this 
assessment.

It is important you record the activities in date order in your trainee logbook showing 
where and when you performed the tasks. These logbook entries are checked by the 
Mentor to see you have had sufficient practice in the task prior to assessment.

Your Mentor must verify that he has seen you complete these tasks. After demonstrating 
this skill at work a minimum of  three times you can be assessed. Your Mentor will advise 
if  you are to do this as part of  routine operations in the workplace or as a separate 
assessment task.

You will be required to complete the following as part of  the assessment: 

1. Interpret load charts accurately ...................................................................... (1.1)

2. Obtain verification of  the load dimensions from the crane supervisor, and 
crane operator (and engineer as required) ....................................................... (1.2)

3. Ensure your rigging point hook-ups are above centre of  gravity of  the load  ..... (1.3)

4. Follow any special lift instructions ................................................................... (1.4)

5. Determine safe working loads (WLL/SWL) for wire rope and rigging................. (1.5)

6. Select the appropriate hardware and safety devices......................................... (1.6)

7. Consider the load on the slings for equal and unequal lengths ......................... (1.7)

Ideally you should have the opportunity to demonstrate this skill over a number of  
different operations prior to being assessed. The assessment should form part of  normal 
daily work where possible.
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Section 8 — Crane Operations
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Unit Standard CCO 8.4 W

WORKPLACE ASSESSMENT (CORE EXCEPT TASK 4)

DEMONSTRATE SAFE CRANE SET UP ACCORDING TO MANUFACTURER’S 
INSTRUCTIONS

Purpose

This unit allows a trainee to demonstrate 
his or her skills to conduct a pre-
operation inspection of  a crane prior to 
use.  

The emphasis of  this unit assessment 
is an accurate pre-operation inspection 
and the need to do this according to the 
manufacturer’s recommendations. 

It is important you record the activities 
in date order in your trainee logbook 
showing where and when you performed 
the tasks. These logbook entries are 
checked by the Mentor to see you have 
had sufficient practice in the task prior to 
assessment.

Note:  
This assessment may be able to be completed at the same worksite, on 
the same day as assessments in sections 6 and 7 on Transportation and 
Assembly, then Site Planning, Positioning and Location (MC 6.4, 6.5, 7.3).  
This will depend entirely on the workplace and the opportunities you have to 
demonstrate the skills. Please ensure you read the assessment requirements 
for units MC 6.4, 6.5, and 7.3 W to see if  you can combine the activities and be 
assessed for several of  them at the same time.
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TASK 1 - SAFE CRANE SET UP

You must conduct a pre-operational inspection for the following types of  cranes:

•	 Mobile	crane

•	 Boom	truck	

•	 Rubber	tire	crane

•	 Crawler	crane		

Typically the inspection involves a walk around with visual checking of  a number of  key 
parts and their components. Companies require the crane operator to complete daily 
safety inspections and use the inspection charts from an inspection repair book for this 
purpose.

In addition to the daily crane inspections a crane may be inspected at other times as 
well. These include after a period of  no use, during annual inspections, and/or whenever 
sudden and unusual shock loads are applied to the crane.

The inspection requirements for assessment purposes must include checking for the 
following:

•	 Operators aids for the crane are in place and verified

•	 The	LMI	Load	Moment	Indicator

•	 Boom	length	indicator

•	 Boom	angle	indicator

•	 Inspection	and	erection	reports	are	completed	and	accurately	filed	including	the	

•	 Crane	logbook

•	 Lift	plan	

•	 OH	&	S	requirements	are	followed

•	 Control	systems	and	system	gauges	are	located

Refer to Task #1 
Points 1.1, 1.2, 1.3 
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TASKS 2 & 3

After the initial inspection you will be required to perform routine tests, and possible 
repairs and maintenance as warranted by the inspection. For assessment purposes you 
must complete the requirements of  the task even though the repairs and maintenance 
opportunities will be varied. It may take several inspections in different work sites to be 
able to complete some maintenance and repairs and this will be totally dependent on 
whatever is found with the equipment that day. 

After repairs and maintenance are done perform these tests for the following functions:

•	 Boom	up	and	down

•	 Hoist	up	and	down

•	 Swing	left	and	right

•	 Telescope	in	and	out

•	 Brakes

Any defects and deficiencies found during the tests, and any repairs or maintenance 
performed to correct them, need to be reported to the supervisor and recorded accurately 
in the crane log book. When entries are made in the crane log book they must include:

•	 Date

•	 Description	of 	issue

•	 Signature	of 	person	doing	repairs

•	 Signature	of 	operator

Refer to Task #3 
Points 3.1, 3.2 

Refer to Task #2 
Points 2.1, 2.2 
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TASK 4 (MOBILE)

This task has two parts:

•	 setup	a	rubber	tire,	and	

•	 setup	a	crawler	crane.

In setting up either crane you must ensure the area of  operation is correctly assessed for 
hazards, that site plans are followed and that you adhere to manufacturer’s specifications. 
(4.1)

As is the case with any setup you must check for overhead obstructions and underground 
hazards.(4.2)

Also, blocking and/or mats used must be sufficient considering the load requirements and 
conditions to level the crane. (4.3)

Prior to the lifts you must programme and ensure the following safety devices are 
functioning. This is required to ensure accuracy and safety when lifting. These include: 
(4.4)

•	 LMI	load	moment	indicator

•	 Anti	two	block	systems

•	 Boom	angle	indicators

•	 Level	crane

The assessment should take place in the workplace during normal operations and your 
Mentor must verify he has seen you complete these tasks. After demonstrating these skills 
at work a minimum of  three times you can be assessed. Your Mentor will advise if  you are 
to do this as part of  routine operations in the workplace or as a separate assessment task.

Refer to Task #4  
Points 4.1, 4.2, 4.3, 4.4 
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Section 9 — Maintenance and Service
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Unit Standard CMS 9.7 W

WORKPLACE ASSESSMENT

MAINTAIN AN EQUIPMENT LOGBOOK TO RETAIN A PERMANENT WRITTEN RECORD OF 
MAINTENANCE & REPAIRS

Purpose

This unit allows a trainee to demonstrate his or her skills to complete the maintenance and 
service documentation that is required.

It is important that company policy is followed and that all 
documents are easy to read and accurate. Legible writing is 
critical.

Refer to Task #1  
Point 1.1 

Note:  
This assessment should occur while you are completing the other assessments 
in Section 9 on Maintenance and Service. As you work through each of  those 
units you must make the necessary entries in the maintenance logbooks. This 
should not be something that is done later, but a key step in completing the 
maintenance process.
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TASKS 1 & 2

All inspections, defects, deficiencies and 
maintenance must be recorded and reported:

1. You must record the inspection when it occurs. If  you do not record the inspection 
it could cause confusion as another worker may not realize the inspection has 
occurred

2. All requests for maintenance that will be performed by external suppliers must be 
recorded. This provides any easy trail for anyone to see what has been requested 
from which service provider.

3. When maintenance is completed it must be accurately recorded. This includes the 
date, details of  the repair, and the name and signature of  the person doing the 
maintenance.

4. When advising the crane supervisor and site supervisor of  inspections, defects, 
deficiencies and maintenance use clear, easy to understand English. Make sure 
the person to whom you give the message has a solid understanding of  the issues.  
Often times our accents or the speed at which we speak, combined with the noises 
on a busy worksite may stop the person hearing the information correctly. It is up 
to you to ensure you have been clearly understood. If  your site supervisor mishears 
you he may approve continued work with the crane instead of  putting the crane out 
of  commission until the repair is completed.

5. Complete reports and documents as required. Most companies will have the same 
basic requirements but on top of  that may be specific reports or documents that 
company uses as well. All documents must be completed properly and copies are 
required to be submitted as part of  the assessment to demonstrate the entries you 
have made.

The assessment should take place during the other assessments in this section and your 
assessment stipulates the documents for which you must keep copies to go with your 
assessment for the Mentor.

Refer to Tasks #1 & 2 
Points 1.3, 1.4, 1.5, 2.1, 2.2 
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This completes the Core Workplace Competencies - Core Program:

The Assessment Tools against which you will be assessed as an Operator throughout, and 
at the end of  your training period are included in the publication:

Crane Operator’s Practical Assessment 
This manual is available to guide you in reaching your goal as a competent Crane Operator 
and is also the Manual your Mentor will use to guide his or her assessment of  your 
developing competence.

You record your evidence of  workplace activity in a third book:

The Work Record 
This is the place where you get your daily work experience down. The mentor will use this 
book to cross reference with the Assessment Manual.

Best wishes and Safe Craning!
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Glossary
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Assessor The Assessor is the BCACS Assessor who is responsible 
for the final assessment of  the Trainee (student) against a 
knowledge or workplace unit standard

Assessor – Third Party Third Party Assessor means a person recognized by the 
BCACS to perform practical assessments. This person must 
be dedicated to assessing only and not be a trainer of  crane 
operators or otherwise be in any other potential conflict of  
interest.

BCACS BC Association for Crane Safety

Common Core of 
Competence Standards

The Common Core of  Competence Standards are the 
Knowledge and Workplace unit standards that must be 
completed by all students before they can undertake further 
specialised training for certification on either the four Mobile 
Cranes types or the four Boom Truck crane types. 

Certification Upon successful completion of  the Mobile Crane Common 
Core and successful completion of  one further advanced 
module, either: Mobile Cranes 80 tonnes and under, Mobile 
Cranes Unlimited Tonnage, Mobile Lattice Friction Cranes, 
Mobile Lattice Hydraulic Cranes, Boom Truck with Folding 
Boom 22 tonnes and under, Boom Truck with Folding Boom 
(unlimited tonnage), Boom Truck with Stiff  Boom 40 tonnes 
and under, Boom Truck with Stiff  Boom (unlimited tonnage), 
Tower Crane or Self  Erect Tower Crane, the Trainee will receive 
a ‘Certificate of  Qualification – Mobile Crane (Crane Type)’ or 
‘Certificate of  Qualification – Boom Truck Crane (Crane Type)’ 
or ‘Certificate of  Qualification – Tower Crane (Crane Type)’

Imperial Ton –  
short ton & long ton

The standard ton in the U.S. measurement system is the 
“short ton”, equal to 2000 pounds (exactly 907.18474 kg). 
Both long and short tons are defined as 20 hundredweights, 
but a hundredweight is 112 pounds in the Imperial system 
(long or gross hundredweight) and 100 pounds in the US 
system (short or net hundredweight).

The spelling “tonne” denotes the metric tonne of  1000 
kilograms (approximately 2204.623 pounds).

Long Ton (L/T sometimes known as a Gross Ton, Weight Ton, 
or Imperial Ton) is the name for the unit called the “Ton” 
in the Avoirdupois or Imperial system of  measurements, 
as formerly used in the United Kingdom and several other 
Commonwealth countries. It has been replaced by the metric 
tonne. It is equal to 2240 pounds (exactly 1016.0469088 
kilograms). A long ton-force is 2,240 pounds-force (9,964 
newtons1). 

1 http://www.wikipedia.org
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Incumbent/Existing 
Operator

Incumbent / Existing Operator means an operator who is 
registered with the BCACS as of  July 1, 2007 or an operator 
coming from outside of  British Columbia after July 1,2007 
and who is in possession of  an acceptable certificate. (Please 
contact the BCACS in writing or by email for more information 
regarding acceptable certificates.) Incumbent operator status 
will end on July 1, 2008. As of  July 1, 2008 all operators 
will be required to possess their documented proof  of  
competency as issued by BCACS.

ITA Industry Training Authority

Knowledge Unit 
Standards of 
Competence

The theoretical component of  Mobile Crane Certification is 
made up of  the Knowledge Units, which:

•	 can	be	taught	in	a	classroom	setting	by	a	qualified	
instructor, or

•	 delivered	on	line,	or

•	 learned	through	self 	study	on	line	or	through	printed	
materials

Level One Operator Level One Operator means a person new to crane operations 
who has not successfully challenged the core theory. This 
operator can operate only under direct hands-on supervision. 
A level one operator may only operate up to six months 
without successfully challenging the theory assessment. The 
Level One Certificate will be issued jointly to the employer and 
the operator and the Certificate may apply to any crane type.

Level Two Operator Level Two Operator means a person who has passed the 
theory assessment and is certified to make routine lifts but 
will require hands-on supervision for all first time significant 
lifts and all high risk lifts. These routine lifts will be clearly 
documented by both the operator and the employer. Theory 
assessments for existing operators who choose to obtain 
Level 2 will be conducted by the employer. New operators 
will be required to pass a formal written assessment. A level 
two operator may choose to remain at this level for their 
working career or eventually they could challenge both the 
theory and the practical assessment to obtain a Level Three 
Certificate. A Level Two Certificate will specify what type of  
crane the operator may operate and their employer. The Level 
Two Certificate is only valid while working for the identified 
employer on the certificate.
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Level Three Operator 
and Interim Level Three 
Operator

Level Three Operator means a person who has passed 
both the theory and practical assessments conducted by a 
third party assessor for a specific crane type. A Level Three 
Certificate will specify what type of  crane the operator may 
operate. This certificate means that the operator is competent 
to safely perform all crane lifts within the scope of  the 
identified crane type and size. The employer is not identified 
on this certificate.

Interim Level Three Operator means an incumbent operator 
who has registered before July 1, 2007 and has also signed 
a statement declaring that he or she is qualified to provide 
hands on supervision for Level One operators and to provide 
hands on supervision and has the ability to sign off  for 
Level Two operators. This interim provision is necessary to 
phase in OHSR 14.34.1 (the new certification process) and 
will allow the Interim Level Three operator to sign off  Level 
Two operators who have successfully performed first time 
significant lifts. This interim provision will expire on July 1, 
2008 and only certified Level Three operators may provide 
hands on supervision or sign off  after July 1, 2008.

Mentor A mentor is a journeyperson who is the student/trainee’s on-
the-job coach, and is responsible for day-to-day assessment of  
the Trainee’s work and for coaching, training and supervision 
on-the-job.

Metric tonne A tonne (t) or metric ton (M/T), sometimes referred to as 
a metric tonne, is a measurement of  mass equal to 1,000 
kilograms. A tonne (t) or metric ton (M/T), sometimes 
referred to as a metric tonne, is a measurement of  mass 
equal to 1,000 kilograms2. 

2 http://www.wikipedia.org
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Practical Assessment Practical Assessment means an assessment conducted by 
a third party assessor, and supervised by the BCACS. The 
assessment involves spoken questions, as well as the operator 
using the crane to show that they have the basic knowledge, 
skills and ability to safely operate the crane. The operator 
is then considered to be competent (having the right skills 
and knowledge of  the crane) and will receive written proof.  
If  the operator is found not yet competent after performing 
the practical assessment they would be allowed to continue 
operating with a Level One or Two Certificate as decided by 
the third party assessor. An action plan and a follow-up date 
will be set following the completion of  the assessment. The 
operator will be informed of  this date both verbally and in 
writing.

Theory Assessment Theory Assessment means an assessment administered by 
the BCACS, conducted on either paper, computer, verbal or 
other means. These assessments will be delivered through 
the ITA (Industry Training Authority) and administered by the 
BCACS.

Work Experience Diary The Work Experience Diary is a Work Record book (a journal) 
with pages in which the Trainee documents the dates and 
details of  the practice tasks he has performed leading up 
to the assessment. The amount of  time a Trainee must 
demonstrate the tasks prior to being assessed is stipulated in 
the Workplace Assessment Documents.

It also contains an Evidence section – in which the Trainee 
inserts the pieces of  evidence that are requested in the 
Workplace Assessment Document.

Workplace Units 
Standards of 
Competence

The practical component of  Mobile Crane Certification is 
made up of  the Workplace Units, which:

•	 require	hands	on	experience

•	 are	assessed	on	the	job	by	a	Registered	Workplace	
Assessor

•	 may	be	begun	in	a	simulated	setting	such	as	a	training	
yard, but are assessed for credit in the workplace
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Metric Conversion Help
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For an online Metric Converters try:

http://www.worldwidemetric.com/metcal.htm 

http://www.sciencemadesimple.com/weight_conversion.php

Conversion Factors

IMPERIAL TO METRIC

1 ounce =

1 pound =

1 short ton (2K) =

1 metric tonne (2.2K) =

1 inch =

1 foot =

1 yard =

1 cubic foot =

1 Imperial gallon =

1 Imperial gallon =

1 Imperial pint =

28.375 grams

454 grams

907 kilograms

1,000 kilograms

2.54 centimetres

30.48 centimetres

91.44 centimetres

28,316.846 cubic centimetres

1.201 US gallons

4.546 litres

0.568 litres

METRIC TO IMPERIAL

1 gram =

1 kilogram =

1 metric tonne =

1 centimetre =

1 metre =

1 cubic metre =

1 litre =

1 litre =

1 litre =

1 litre = 

0.0352 ounces

2.204 pounds (= 1000 grams)

2,204 pounds 

0.394 inches

39.37 inches

1.308 cubic yards

61.024 cubic inches

0.220 Imperial gallons

0.264 US gallons

1.760 Imperial pints
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Recommended Reference Textbooks, Video/DVD Resources
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From the Construction Safety Association of Ontario http://www.csao.org/ 

Mobile Crane Manual 
by Donald E. Dickie, P. Eng., D. H. Campbell, P. Eng. 
Construction Safety Association of  Ontario ISBN 0-8273-6527-6

Rigging Manual 
by Donald E. Dickie, P. Eng. 
Construction Safety Association of  Ontario ISBN 0-7726-1574-8

Hoisting and Rigging Safety Manual 
Construction Safety Association of  Ontario  ISBN 0-919465-70-6

Slings 
Construction Safety Association of  Ontario  ISBN 0-919465-76-5

Safety in Rigging Video/DVD Series 

The complete set of  10 Safety in Rigging DVDs (FD001-FD010), complete with instructor’s 
notes. Includes: 

Cranes: Types, Components and Case Histories (FD001) 

Hazard Awareness in Crane Operating Areas (FD002) 

International Hand Signals (FD003) 

Wire Rope (FD004) 

Hardware (FD005) 

Chain (FD006) 

Slings (FD007) 

Reeving (FD008) 

Hoists, Winches and Related Devices (FD009) 

Jacks, Rollers and Related Devices (FD010)

Cranes: Types, Components and Case Histories Video/DVD (set of  10) 

From the Operating Engineers Training Institute of Ontario http://www.oetio.com

Mobile Craning Today 
Operating Engineers Training Institute of  Ontario  ISBN 0-8273-5460-6
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Additional Resources

IPT’s Crane and Rigging Handbook 
by Ronald G. Garby  ISBN  0-920855-14-8 

IPT’s Crane and Rigging Training Manual 
By Ronald G. Garby  ISBN  0-920855-16-4

Reference Authority 

(to be developed when revised OSH regulations released in Summer 07)

1. WorkSafeBC Occupational Health and Safety (OHS) regulations

2. WorkSafe BC Occupational First Aid Requirements

3. CSA Standard Z150-1998 Safety Code for Mobile Cranes,

4. ANSI Standard ANSI/ASME B30.5-2004, Mobile and Locomotive Crane or ANSI/
ASME B30.22-2005, Articulating Boom Crane, 




