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Foreword

This Guide designates the practices that should be
followed by the member firms of the Infrastructure
Health & Safety Association (IHSA) when involved in
overhead line clearing operations. This Guide is not
designed as a training manual, but contains informa-
tion, best practices and general recommendations
deemed appropriate to perform a job in a responsible
and safe manner.

The contents of this Safe Practice Guide, including all
advice, recommendations and procedures, are
provided as a service by the Infrastructure Health and
Safety Association.  No representation of any kind is
made to any persons whatsoever with regard to the
accuracy, completeness or sufficiency of the informa-
tion contained herein.  Any and all use of or reliance on
this Safe Practice Guide and the information contained
herein is solely and entirely at the user's risk.  The user
also acknowledges that the safe practices described
herein may not satisfy all requirements of Ontario law.

The Infrastructure Health & Safety Association wishes
to express its appreciation to those who assisted in
the preparation of this Guide.
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Safe Practice Guide

LINE CLEARING OPERATIONS

INTRODUCTION

Of the many facets to forestry work, line clearing
operations involves considerable risk.  The risk is due
in part to the type of work involved as well as the overall
environment.  This type of work should be performed
from an aerial device; however, it may also require
techniques from the body of a tree.  The environment
involves working near energized electrical conductors
and other apparatus.  Working around both requires
the use of trained and knowledgeable individuals.
This Guide will attempt to define the basic line clearing
operation requirements, however, nothing replaces
knowledge, training and experience.

PURPOSE

The fundamental purpose of this Guide is to assist
workers who are, or may be, involved in forestry work.
The contents should be used to help establish a
procedure to create a safe work environment for
workers involved in tree trimming, tree removal, line
clearing, and may require additional training.
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DEFINITIONS

Apparatus All equipment pertaining to the
generation, transmission, distribu-
tion and use of electrical power.

Authorized A worker who has been given formal
Worker(s) permission by the owner and employer

and is competent to perform work in
proximity to equipment energized at
voltages greater than 750 V nominal.

Competent A person who:
Person a) is qualified because of knowledge,

training and experience to organize
work and its performance;

b) is familiar with the provisions of the
Occupational Health and Safety Act
and the Regulations that apply to the
work; and

c) has knowledge of any potential or
actual danger to health or safety in
the workplace.

Controlling The person(s) who occupies a
Authority position responsible for performing,

directing or authorizing changes in
conditions or position of the specific
apparatus or devices.

De-energized Where electrical energy has been
discharged through a mechanically-
secure connection to an effective
ground potential.

Energized Capable of delivering energy by reason
of being dynamically alive or charged.
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Isolated Separated from all sources of dynamic
energy.

Proximity Refers to the following distances from
energized electrical apparatus,
a) within 3 m (10 ft.) from

energized apparatus above 750 V to
150 kV;

b) within 4.5 m (15 ft.) from
energized apparatus above 150 kV to
250 kV; and

c) within 6 m (20 ft.) from
energized apparatus above 250 kV.

NOTE:  "Proximity" does not apply to
apparatus that is designed, built and
installed to be intrinsically safe for
human touch.

Supervisor A person who has charge over a
workplace or authority over a worker.

Worker(s) A person who performs work or sup-
plies services for monetary compensa-
tion.
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SECTION I
GENERAL

100 SAFE EXECUTION OF WORK
The safe execution of line clearing operations requires:
- hazard assessment
- competent personnel
- job planning (documented)
- detailed rescue plans and open communication with
   the controlling authority
- work methods
- teamwork

101  COMPETENT PERSONNEL

1. Only competent personnel or personnel in training
under the direct supervision of a competent person
should attempt line clearing operations.

2. Personnel attempting line clearing operations
should have been previously instructed or be under
instruction in the proper use of the technique in-
volved.  All work should be carried out on a "go
slow" basis until personnel become proficient in
this technique.

3. Only personnel who have been instructed in their
proper care and use should work from insulated
aerial devices.

102 JOB PLANNING

As in all other phases of forestry work, documented job
planning for line clearing operations is of prime
importance, so that the work may be performed safely
and efficiently.  All workers should be involved.
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103 WORK METHODS

Only competent personnel or personnel in training
under the continuous direction of competent personnel
should be assigned to perform line clearing opera-
tions in proximity to outdoor transmission and/or
distribution electrical systems as per the Occupational
Health and Safety Act (OHSA) Construction Regula-
tions.

Prior to work commencing, the supervisor of the line
clearing crew is required to notify the power authority of
the work location and is required to acquire work
protection on lines and/or apparatus.

Protection for work

1. Employees involved in forestry work in proximity to
live lines or apparatus should be governed by the
Utility Work Protection Code (UWPC) or equivalent.

2. Employees are legislated to acquire hold-offs, work
permits, or other forms of guaranteed protection as
determined by the supervisor and crew.

3. When it is necessary to isolate a circuit for line
clearing operations, the circuit should also be de-
energized by the local controlling authority.

Working aloft

1. (a) No employee should work aloft in trees without
a second employee in attendance.

(b) The second employee should be competent to
effect in rescue operations.

2. Trees should be closely inspected prior to climbing
to ensure that branches will support the climber’s
weight and also to ensure the location of energized
conductors does not pose a hazard.
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3. Suitable fall protection should be used when
working aloft.

4. When changing work locations aloft using
recrotching procedures, a means of fall protection
should be maintained at all times.

Conditions under which work should be suspended

Work in trees shall not be started or, if in progress,
shall be suspended under the following conditions:

(a) during electrical storms in the vicinity; or

(b) when, in the opinion of the supervisor, the weather
conditions make the job hazardous.

Felling trees

1. Trees should be felled away from power or
telecommunications lines after limbs, which could
contact the line or cause damage to other trees or
property, have been removed.  When it is neces-
sary to fell a tree toward power or telecommunica-
tions lines, the tree should be topped low enough to
clear all conductors, poles, guys etc.

2. Trees should not be pulled down by ropes con-
nected to moving vehicles.

3. Guy ropes, felling bars and wedges should be used
where necessary to control the direction of fall.

4. Anchors for guy ropes should be installed in a
location that allows employees handling the guy
ropes to stand well outside the striking distance of
the tree.

5. Persons other than those actually engaged in
cutting the tree should keep clear of any area within
possible striking distance of the tree.



15

6. Cutters should establish a suitable escape path
prior to felling a tree, shall give ample warning
when a tree is about to fall and should stand clear
of the butt while the tree is falling.

7. Partially cut trees should be felled prior to vacating
the work area.

Lowering severed branches from trees

1. A crotched (or otherwise attached) rope should be
employed to remove branches from above ener-
gized conductors where necessary.  Avoid shock
loading any trees.

2. Cutters should give ample warning before a limb or
stub is dropped.

3. Branches should not be allowed to fall on, or make
contact with, energized conductors.

4. Severed branches (hangers) should be removed
from a tree prior to vacating a work area.

Use of safety rope

Safety ropes used for work aloft should be suitable for
that purpose and the following rules should apply:

(a) Climbers should establish that ropes are set in an
appropriate anchor union.  Friction hitches should
be safely tied and safety saddles should be
properly adjusted prior to commencing work aloft.
Ropes should not be used for descent with the
friction hitch untied.

(b) Ropes should be anchored in a tree at a point away
from any live circuit to prevent employees from
swinging or falling into live conductors.  The worker
should maintain two points of attachment while
climbing.
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(c) When working in areas frequented by the public,
the free ends of ropes should not be allowed to
dangle on or near the ground and should be kept
free from debris.

(d) Climbers should keep climbing ropes taut at all
times when working in trees.

(e) The entire length of climbing ropes should be given
close inspection each day prior to use.

(f) Climbing ropes should not be used for lowering
branches or guying trees.

(g) Climbing ropes should be of sufficient length to
reach the ground safely.

NOTE: Polypropylene and natural fibre rope
should not be used as safety ropes. The
minimum requirement for safety ropes is 12.7
mm (1/2 in.) diameter nylon or other durable
material of equivalent impact strength and
elasticity.

Use of portable ladders

1. Non-conductive fibreglass ladders with non-slip
bases should be used in line clearing operations.

2. Trucks or other moveable objects should not be
used to support portable ladders.

3. Portable ladders should be secured at the top or
bottom, or both, if there is a danger of the ladder
slipping or falling.

4. Ladders should be removed from trees when not in
use.

Handling tools and equipment

1. Employees should carry only their safety saddle
and climbing rope, including lanyard, when faced
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with a long or difficult climb and should be tied in
from the ground before ascending.

2. A rope or tool bag should be used for passing tools
and material to or from employees aloft.  Under no
circumstances should tools and material be thrown
aloft.

3. When not in use, handsaws should be fastened
securely to the employee’s belt or saddle. When out
of use temporarily, all pruners or pole saws should
be hooked securely over a limb of sufficient strength
to carry their weight.  Under no circumstances
should pruners or pole saws be hung on a conduc-
tor.

Chainsaws

1. A gasoline-powered chainsaw should be equipped
with an anti-kickback chain or device and a chain
brake.

2. Only competent employees should be permitted to
operate chainsaws.

3. No one except the operators should be allowed
within a radius of 1.83 m (6 ft.) of a chainsaw when
it is in operation except when it is used aloft in an
aerial bucket device.

4. Chainsaws should not be used above the shoulder
level of the operator.

5. A gasoline powered chainsaw should be held
firmly when being started.

6. The motor should not be started until the chainsaw
is within the immediate work area.

7. The following further precautions should be ob-
served when using chainsaws.
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(a) a guard should be installed on the chain while
walking and carrying a chainsaw which is not
running

(b) cutting chains should not be inserted in the
guiderail groove while the motor is running

(c) chainsaws should be at suitable operating
speed before the cut is started

(d) an approved safety container should be used for
storing gasoline and for refuelling
chainsaws

(e) saws should be permitted to cool before
refuelling

(f)  smoking is prohibited while the tank is being
filled

(g) employees should wear suitable eye
protection while operating chainsaws

(h) employees should wear suitable leg
protection when operating chainsaws except
when working from a bucket of an aerial
device

(i) employees should wear hearing protection
in accordance with legislative requirements
when operating gasoline-powered chainsaws

(j) electric saws, cords and generators should
be handled with care and maintained and
grounded in a manner consistent with safe
work practices

(k) the motor of the chainsaw should be shut off
when moving the saw from one location to
another, except where the trees are close
together and the approach is unobstructed



19

(l) where applicable, these rules should apply
to the use of hydraulically-powered chainsaws

8. Chainsaws should not be used aloft in trees unless
the saw is secured with a rope independent of the
climber’s rope.

9. The motor of the chainsaw should be shut off when
repositioning an aerial device.

Work near energized conductors

1. Only competent persons and/or persons in training,
under the direct supervision of a competent person,
should work in proximity to energized conductors
above 750 volts.

2. Communication should be maintained at all times
between the power supply authority and line
clearing crews performing work in proximity to
energized conductors above 750 volts.

3. If needed and where practical, climbing should be
done on the side of a tree farthest from energized
conductors.

4. Under no circumstances should employees climb
between energized conductors.

5. Branches to be removed in proximity to energized
conductors should be pruned or cut into short
lengths where practical, or should be removed
using accepted rigging and hosting methods (see
Ropes, Rigging and Slinging Hardware Safe
Practice Guide).

6. Should a limb still attached to a tree be found in
contact with a conductor energized above 750 volts:

(a) the tree should not be climbed directly from the
ground
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(b) clearing should be done using live line equip-
ment from the ground, from an aerial device
or portable non-conductive ladder

(c) the circuit should be isolated and de-energized
prior to limb removal

Pole pruners

When working in proximity to conductors energized
between 750 volts and 50,000 volts phase to phase:

(a) suitable, well maintained, non-conductive pole
pruners should be employed

(b) pole pruner ropes shall be equipped with insulated
inserts

(c) pruners (frp) should be tested as specified in the
Electrical Utility Safety Rules (EUSR)

Removing limbs from conductor contact

1. The controlling authority should be notified immedi-
ately.

2. Should a limb fall from a tree and become lodged
on one or more conductors, employees should
maintain adequate clearance in the event of
conductor burn off.

3. Insulated pole pruners and rubber gloves should
be employed when removing limbs from conductor
contact.

4. When a limb is too large for pruners or a hazardous
situation exists, the circuit should be isolated and
de-energized by the power authority or his agent
prior to limb removal.

Aerial devices/cranes

1. When an employee is aloft in an aerial device, a
second employee should be available and compe-
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tent to effect a rescue.

2. Trucks should not be moved until aerial devices are
in the stowed position.

3. Only one employee should work from an aerial
ladder and when a worker is aloft the position of the
ladder may only be changed when it is safe to do
so.

4. When working from an aerial ladder or device,
employees should be protected from falling by a
suitable fall protection system securely fastened to
an approved attachment on the aerial ladder or
device.

5. When an employee is aloft in an aerial device, a
rope of sufficient length should be carried to raise a
rescue rope or controlled descent device if required.

6. Employees should not be allowed to remain in the
bucket(s) of an aerial device during emergency
lowering operations when pressure on the hydrau-
lic system is being manually released.

7. Aerial devices (cranes included) should be oper-
ated within:

(a) the limitations of the manufacturers’ specifica-
tions

(b) the limits of safe approach (see Table #1)
and current legislation

8. Aerial devices should be dielectrically retested as
per current legislation.

9. Electrical testing of aerial ladder devices should be
in accordance with the initial test for aerial ladders
as shown in the most current Canadian Standards
Association (CSA) standard for Vehicle Mounted
Aerial Devices.
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Safe Limits of Approach for Authorized Workers or
Workers Under Direct Supervision of an Authorized

Worker

Voltage Range Minimum
(Phase to Phase) Clearance

750 to 35,000 0.9 m (3 ft.)

> 35,000 to 50,000 1.2 m (4 ft.)

> 50,000 to 150,000 1.5 m (5 ft.)

> 150,000 to 250,000 2.1 m (7 ft.)

> 250,000 to 550,000 3.7 m (12 ft.)

• Only authorized workers or workers under the
continuous direction of an authorized worker may
approach, work, or allow material or conductive tools
to approach exposed energized electrical apparatus
to limits as stated.

• In planning the task to be performed, consideration
must be given to the worker’s position in relation to
the exposed energized apparatus such that planned
movements of the worker’s body or conductive tools,
material or vegetation will not result in any encroach-
ment upon these limits.

10. The criteria for electrical testing of extensible boom
type aerial bucket devices and radial boom derrick
units with attached insulated booms and buckets
should be tested under current legislation.

11. Aerial devices should be inspected for structural,
mechanical and hydraulic defects at regular inter-
vals, in accordance with existing legislation.

Table #1
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12. Aerial devices used to raise employees aloft in
proximity to energized apparatus or equipment
should be equipped with upper and lower controls.
Lower controls should be capable of positively
overriding the upper controls as per current legisla-
tion.

13. Aerial devices with upper boom insulation only
should be adequately grounded (preferably to the
system neutral where available) or should be
isolated with a suitable barricade erected around
them when the boom or arm is raised in proximity
to energized apparatus operating above 750 volts
as per current legislation.

14. When two or more aerial devices are working at the
same location, the vehicles should be connected to
the same ground medium.

Mechanical brush saws

1. Mechanical brush saws should not be used aloft.

2. Persons other than the operator should maintain
4.5 m (15 ft.) clearance from operating mechanical
brush saws.

3. Suitable personal protective equipment (head, foot,
eye, hearing, leg, etc.) should be used when
operating mechanical brush saws.

Mechanical brush chippers

1. Prior to servicing a brush chipper, the motor ignition
switch should be in the off position and the ignition
key removed, or the chipper shall otherwise be
rendered inoperable.

2. Drums should be locked/blocked prior to mainten-
ance procedures to prevent rotation and the blocks
should remain in place until maintenance is
completed.
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3. Suitable personal protective equipment (head, foot,
eye, ear) should be used when operating mechani-
cal brush chippers.

4. Employees should not stand or walk directly in front
of the exhaust chute when a chipper is operating.

5. Employees feeding brush into a chipper should
wear loose fitting gloves and shall stand to one
side of the feeder chute to prevent injury due to
kickback.

6. Hands or feet should not be used to push brush
past the face of the feeder chute.

104 TEAMWORK

The best teams are made up of people who will work
compatibly with one another.  Good communication is
essential while the work is being performed.

Only when the preceeding requirements are met can
the job be carried out safely and efficiently.
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SECTION II

BASIC ELECTRICITY FOR FORESTERS

200 INTRODUCTION
This Guide was developed to help you perform a
particular type of tree work known as line clearing.  It is
different from all other kinds of tree work because
electrical conductors are almost always close by and
you must use special types of work protection to guard
against accidental contact.

NOTE: There are other hazards associated with
line clearing and corresponding safety
devices that should be used to protect
yourself from them.  This section will deal
only with electrical hazards.

To work safely in the line clearing trade, workers should
have a basic understanding of electricity.  This will
make it possible to anticipate hazardous situations and
work to avoid them and/or protect yourself from
electrical energy.

201 THE NATURE OF ELECTRICITY
Many people have difficulty understanding the nature of
electricity because it cannot be seen or heard.  So let’s
compare it to something more easily understandable a
water system.

When describing the water system, we used the terms
pressure and flow.  The comparable terms in an
electrical system would be voltage (potential differ-
ence) and current flow.

In an electrical system, a battery or generator supplies
the pressure which causes electricity to flow through
the resistance of wires.  If the switch is open, current
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will not flow.  (See Figure #1)  When the switch is
closed to complete a circuit and voltage is high, a lot of
current will flow.  When voltage is low, the flow of
electricity will also be lower.

Figure #1

Series Circuit

It follows that a short length or large diameter wire
allows more current flow while a long length or small
diameter wire will do the opposite.  Poor quality wire
will also restrict the flow.  As in the water system, a
return path is necessary to complete the circuit.  Let’s
compare the two systems (see Table #2):

    WATER                                    ELECTRICITY

        Unit         Unit
     Quantity Measurement         Quantity Measurement

Pressure Kilopascals Voltage Volts
(pounds per (potential

square inch) difference)

Flow Litres per Minute Current Flow Amperes

(gallons per minute)

Restriction “C” factor Resistance Ohms
(higher the number

the better the flow)

Conductor

Source
(battery or
generator)

Load
(light bulb)

Switch

L

Table #2
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202 UNITS OF ELECTRICITY
VOLTS is the measurement unit of electric pressure.
Voltage levels are divided into two categories: second-
ary and primary voltages.  Secondary voltages vary
anywhere up to 750 volts.  For example, a typical house
voltage is 120/240.  The 120 is voltage between the
conductor and ground (neutral) while the 240 is the
voltage across the two 120 volt conductors.

Primary voltage is any voltage above 750 volts.  For
example, in many urban areas the primary voltage is
16,200/27,600 volts.  The 16,200 is voltage between
conductor and ground (neutral) while the 27,600 is
voltage across two energized conductors.

Whenever utility personnel talk about primary voltage,
they refer to a certain “kV”, as in 27.6 kV.  This is the
short form of kilovolt (kilo meaning one thousand).
Therefore, 27.6 kV is twenty seven thousand six
hundred volts.

NOTE: All line clearing operations in Ontario
utilities will be done around electrical
circuits of at least 120 volts.

AMPERES is the measurement unit for the flow of
electricity.  The severity of electric shock received if
contact is made with an energized component will
depend on how much electricity flows through the body
and what part of the body is contacted.

For example, current flowing through an arm will
probably affect only the arm and may not be serious.
However, current flowing from hand to hand could kill
because the electricity will flow through the body’s vital
organs.  As little as one tenth (1/10) of one ampere can
stop a human heart.  To understand how little energy
that is, consider that one half an ampere is all that is
needed to light a 60 watt light bulb.  Certainly, any
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circuit around which you perform line clearing will have
much higher amperage — more than enough to kill on
contact.

OHMS is the measurement unit for resistance of a
material. Any material will conduct electricity to some
degree, but some are better conductors than others.
All materials fall into one of three categories: insula-
tors, conductors, semiconductors.

Insulators conduct so little electricity that it is often not
detectable.  Typical insulators are glass, porcelain and
rubber.

Conductors transfer electricity easily.  Good conductors
include metals and, in some cases, the human body.

Semiconductors will conduct electricity, better or worse,
depending on variables like moisture content and
contaminants.  Examples of semiconductors are wood,
rope and earth.

Remember: Electricity always seeks the easiest path
to ground and the human body is a reasonably good
conductor.  Therefore, when resistance is low enough,
any contact with energized apparatus can kill.  When
performing line clearing work, don’t bridge yourself
between two conductors or between a conductor and a
ground (e.g. a tree).  Because of low body resistance,
current will flow freely through the body if it gets the
chance.

203 TYPES OF ELECTRICAL CONTACT
There are two types of electrical contact: direct and
indirect.  Direct contact refers to touching an energized
component with some part of the body.  Indirect contact
refers to touching a conductive object which, in turn, is
touching an energized component.
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204 STEP AND TOUCH POTENTIALS
If electricity is released into the ground surface, for
example, when a live wire is laying on the ground, the
electricity will fan out from the point of contact.  There
is a rippling effect, much like that produced when a
stone is dropped into a pool of water.  This is known as
voltage drop or ground gradient and can create the
problems of step and touch potentials.

Figure #2 represents a possible ground gradient
condition, created when electrical energy comes in
contact with the ground in the absence of ground
electrodes (ground rods) to safely conduct and dissi-
pate the energy.  Depending on soil conditions, it can
travel across the surface or close to the surface of the
ground.  As the energy moves out from the source (a
broken conductor, for example) a certain amount of

resistance is encountered at some point, creating a
voltage drop.  As a result, there is a difference of
potential between the point where the voltage drops
and the source voltage.  If the electrical pressure is
high enough (primary voltage) a number of different
voltage levels, or gradients develop.

Figure #2

step

touch step
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Whenever there is a difference of potential, current will
flow through a conductive medium (path) between the
different potential levels.  A person walking through this
ground gradient condition could become an alternate/
parallel path for current flow.  This is referred to as
"step" potential.

If a branch breaks off a tree, falls across an energized
primary conductor, causing it to fall to the ground.  If the
conductor remains energized, the ground under it and
the ground nearby will also become energized, re-
sulting in a ground gradient situation.

A worker who approaches and is unaware of the
danger that exists, could be subjected to fatal step
potential due to the difference of potential that could
exist relative to the worker's feet which, at some point,
would be situated in different potential gradients.  This
could then result in current flow entering one foot and
exiting through the other.  The path of current flow
would be through the lower part of the torso, which may
have a harmful effect on the worker.

If there is a broken conductor lying on the ground, stay
away from it and keep others away from it as well.
Contact the utility to make the necessary repairs.

The other situation of concern is "touch" potential.  This
occurs when a person touches a conductive object,
like a tree branch, which is also in contact with an
energized component, while another part of the body is
at a different potential (touching another part of the
tree).  Let us suppose that, while working in a tree, a
worker cuts a branch that falls on an energized primary
con-ductor.  The worker (not wearing rubber gloves)
reaches out and grasps the branch while it is still in
contact with the energized primary conductor.
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The branch is also energized, but at a different poten-
tial than the tree.  By touching the branch, the worker
has bridged between the branch and the tree.

This could result in current flow from hand to foot
through the upper torso in the area of the heart and
lungs, which could prove fatal.

Lookout for touch potential situations when you are
working in proximity to energized conductors.  Use
personal protective equipment and insulated tools and
follow proper work procedures.
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SECTION III
JOB PREPARATION

300 JOB CONSIDERATIONS

1. Is your clothing appropriate for the season and the
job?

2. Do you have all of your personal protective equip-
ment?

3. Do you have all other necessary equipment?

4. Do you have all the necessary tools?

5. Are your equipment and tools safe?

6. Have you properly prepared yourself by learning
good work practices and techniques?

7. Do you know the dangers and hazards of the job?

8. Are you ready to practice the correct methods and
techniques as you work?

301 SUGGESTED TOOLS AND EQUIPMENT

1. Personal Protective Equipment

A.   Head Protection
Wear a CSA approved, Class "E" hard hat with a
shell and a suspension that will protect the worker
against impact, and will withstand a dielectric
strength test at 20,000 volts, phase to ground.

NOTE: The chemicals used in spraying opera-
tions and bug repellant can deteriorate
the hard hat material.

B. Eye Protection

(i) eye protection should be worn in the follow-
ing circumstances
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- when working in, observing or supervising
an area or work site where there is a
possibility of eye injury

- when operating chainsaws, chippers,
brush saws or circular saws

- when pouring or mixing chemicals

- whenever there is a danger of foreign ob-
jects or particles striking or entering the
eye

(ii) Types of Eye Protection:
- protective spectacles with side shields
- cover goggles
- full face screen that mounts on the hard

hat*
- full face shield that mounts on the hard

hat*
* must be worn with spectacles or goggles

C. Foot Protection
Wear CSA approved safety boots with safety
toe caps and non-slip, impermeable soles.  If
working with a chainsaw, on the ground, the
tongue and sides of the boots should be lined
with ballistic nylon or Kevlar.  Safety boots
should have soft soles if climbing.

D. Hand Protection

Wear leather gloves for tasks such as climbing,
pruning, picking up brush, chipping, etc., but not
for handling oils, chemicals or operating chain-
saws.

Use chainsaw gloves or mitts when operating a
chainsaw.  They have ballistic nylon or kevlar
sewn into the back of the hand and thumb.

Use neoprene-covered cotton gloves when
handling oils and chemicals.
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Use minimum Class 2 (20,000 volt) rubber
gloves with leather protectors when you, or the
tree or branch that is being trimmed or cut, is
within 3 m (10 ft.) of electrical apparatus ener-
gized between 750 and 50,000 volts.

E. Hearing Protection

The allowable exposure is 85 decibels for an
eight hour period and once this is exceeded,
using a factor of three, the exposure time
decreases by half (eg., 88 decibels - four hour
exposure, 91 decibels - two hour exposure).
Workers should be looking for a Noise Reduc-
tion Rating (NRR) and follow manufacturer and
legislative requirements for their hearing
protection.  It may be advisable to have noise
level tests done "at the worker" to ensure
appropriate protecton measures are in place.

F. Leg Protection
Leg protection is a must when operating a
chainsaw, except when in the bucket of an aerial
device.  Leg protection has ballistic nylon or
Kevlar inserted or sewn into the leggings and
calves.

Types of leg protection include:
- chainsaw leggings (chaps)
- chainsaw apron
- chainsaw pants

G. Protective Clothing
Clothing which is resistant to ignition and the
propagation of flame (FR) should be worn when
working around energized apparatus.  Shirts
must have full length sleeves extending to the
wrists.
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H. Protective Clothing for Spraying
Wear the following protective clothes when
spraying:
- neoprene coveralls
- neoprene apron
- neoprene jacket
- neoprene overalls
- neoprene boots

I. Fall Protection Equipment
Where a worker could fall more than 3 m (10 ft.),
an approved fall protection system which would
prevent a fall greater than 1.5 m (5 ft.) and have
the capability of absorbing twice the energy and
twice the load generated by the fall, limiting the
maximum arresting force to 8 kilonewtons
(1,800 lbs. force) must be used.

Use the following for aerial device operation:
- Full body harness (parachute type) and a

shock absorbing lanyard.  The lanyard
should have a nominal diameter of at least
16 mm (5/8 in.) and be made of nylon or
other durable material of equivalent impact
strength and elasticity.

Use the following for tree climbing operations:
- Forestry saddle constructed of synthetic web

material, a subpelvic support system and
two “D” rings.

- Safety rope with a minimum diameter of 12.7
mm (1/2 in.) and made of nylon or other
durable material of equivalent impact
strength and elasticity.

- A pole strap made from rubber impregnated
fabric or nylon fabric with steel snaps att-
ached at each end and adjusted by a buckle.
A coloured strip often runs through the
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middle of the belt.  When the coloured strip
becomes visible, the strap should be
discarded.  Some nylon fabric pole straps
do not have the coloured strip.  These straps
should be inspected regularly and discarded
as soon as visible decay is evident.  A pole
strap used for work postioning should be
positioned in a manner in which the use
prevents the user from falling a distance
greater than .6 m (2 ft.).  This strap is
typically used as part of a fall restrict
system in wood pole climbing.

- Arborist lanyards which are easily adjusted
for differing tree diameter and will allow for
double attachment.

- Pole straps could also be made of synthetic
rope with steel snaps spliced in each end.
The rope pole straps should have a nominal
diameter of 16 mm (5/8 in.) and be made of
nylon or other durable material of equivalent
impact strength and elasticity.  They should
be inspected regularly and discarded as
soon as visible decay is evident.

- Climbers (spurs) should only be used when
the tree is to be completely removed and it is
safe to climb.  There are several different
types of climbers available.  The kind of bark
on the tree will determine which climbers
should be used.  For smooth, thin bark trees,
climbers with gaffs that are 45 mm (1-5/8 in.)
long are suitable.  For rough, thick bark, tree
climbers with gaffs that are 70 to 90 mm (2-
3/4 to 3-1/2 in.) long are suitable.



39

J. Reflective Vest And Clothing

When a worker is directing traffic, or when a
worker could be endangered by vehicular traffic,
that worker must wear a vest or clothing that is
reflective fluorescent and coloured blaze orange
or red.

2. Tools And Equipment

A. Pruners:
- hand pruners
- hydraulic pruners

B. Saws:
- pruning saw
- pole saw
- gas powered chainsaw
- hydraulic chainsaw
- brush saw,
- hydraulic pole saw

C. Axes

D. Wedges

E. Felling bars

F. Ladders

G. Ropes

H. Pulleys, locks and lowering devices

I. First Aid Kit

J. Appropriate slings

K. Fire extinguisher

L. Approved fuel container

M. Aerial Devices

N. Chippers

O. Traffic cones and signs

P. Respiratory protection
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Q. Portable eye wash unit

R. Files/gauges/guides

302 DAILY INSPECTION AND MAINTENANCE
OF TOOLS AND EQUIPMENT

Tools and equipment needed to perform line clearing
operations should be inspected daily for any wear,
aging, damage or defects.  If any problems are noticed,
the tools or equipment should be removed from
service so that they can be repaired or replaced.

1. Rubber Gloves
Only rubber gloves that have received initial accept-
ance tests in accordance with CSA specifications
and American Society for Testing and Materials
(ASTM) standards shall be used.

All new rubber gloves are marked with colour-
coded labels as required by national specifications.
The label colour is identified with the listing of the
various classes and their respective proof test
voltage in Table #3 below.

Table #3

Distance Between Gauntlet and Cuff

Class
Distance "D"

in. mm

00 0.5 13

0 0.5 13

1 1 25

2 2 51

3 3 76

4 4 102
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Rubber gloves should be:

(a) stored and maintained in serviceable condition

(b) never worn inside out or without leather protec-
tors

(c) laboratory retested at least every 90 days

(d) exchanged at any time they become damaged,
or whenever the employee to whom they are
assigned has reason to doubt their serviceable
condition

(e) air tested and the rubber gloves and leather
protectors visually inspected immediately prior
to each use

(f) rubber gloves should be of an appropriate size
for the user

The protective covers must match the class of
rubber glove, as there is a required clearance
between the cover cuff and the rubber glove bead.
(See Table #4 and Figure #3.)

Table #4

C lass C olo ur

M ax  use
Vo ltag e

(P hase to
P h ase )

R etes t
F requ en cy

C lass 00 B eige 500 vo lt 90  days

C lass  0 Red 1 ,000 vo lt 90  days

C lass 1 W hite 7,500 vo lt 90  days

C lass  2 Ye llow 17,000 vo lt 90  days

C lass  3 G reen 26 ,500  vo lt 90  days

C lass  4 O range 36 ,000  vo lt 90  days
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    Gauntlet and Cuff

Maintain the required distance between the cover
cuff and the glove bead.

The portion of the rubber glove under the cover is
the only part of the rubber glove that is dielectrically
tested.  The area from the glove bead to the glove
cover cuff is visually inspected and air tested only.
(See Figure #4, Distance D.)

Rubber gloves should be thoroughly inspected
and air tested at least once each day before use
as follows:

(a) Turn gloves inside out and carefully inspect for
any cuts, splits or wear spots.  Clean gloves are
easier to inspect.

Figure #4

Maintain this

required distance

Recommended safe

working area of glove

Electrically tested area

of glove
D

D

Figure #3
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(b) Reverse the gloves to the original side out and
inspect the surface the same as the inside
surface.

(c) Twirl the gloves to fill with air and trap it by
rolling the cuffs.  With the free hand, squeeze
the gloves in various places and inspect the sur-

face.  While the gloves are inflated, hold them
up to your face to feel or hear if air is leaking
through any punctures.

NOTE: Most rubber gloves are manufactured
using two colours — a black outer sur-
face and either a yellow or red inside
surface.  The inner surface represents
approximately 80% of the glove thick-
ness.

Rubber gloves must not be used when:

- a puncture is located in the glove

- a hard spot or foreign material is located in the
glove

- the contrasting inner or outer colour of the glove
is visible through a cut or wear spot from the
reverse side

To ensure longer service, rubber gloves should be
kept clean and stored in a cool, dark and dry
location without distortion, bending, or under
mechanical stress or compression.

IHSA suggests that when rubber gloves are re-
turned from the test lab and not immediately put to
use, they be kept in the protective plastic bag and
stored in the manufacturer’s box on a shelf.

When rubber gloves are not in use, keep them in
their leather protectors in a protective rubber glove
bag.  Place the fingers down in the bottom of the
bag and close the flap to prevent foreign material
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from getting in.

Inspect rubber glove leather covers thoroughly at
least once each day before use.  Look for things like
wear in the leather, cuts, chemicals on the leather
and items embedded in the leather that could
damage rubber gloves.

NOTE: Enemies of rubber are: chemicals, lubri-
cating and hydraulic oils, sunlight, ultravio-
let light, dampness and heat.

2. Chainsaw

(a) Use the right saw for the job.

(b) Know your saw.

(c) Use all personal protective equipment — head,
eye, ear, hand, foot and leg.

(d) Make sure personal protective equipment is in
good condition.

(e) Make sure saw chain is sharp.

(f) Make sure saw chain is properly tensioned.

(g) Make sure chain brake works properly.

(h) Make sure bar is in good condition.

(i) Make sure air filter and air intake screen are
clean.

(j) Visually inspect the chain saw for worn ignition
parts, loose nuts, screws, and cracked or worn
parts. Correct any faults before use.  Ramped
depth gauge is set at .25°.

(k) Clean saw thoroughly — wipe off spilled oil or
gas, remove sawdust and debris, especially
around cylinders and cooling fins.

(l) Fill oil reservoir and make sure oiler functions
properly.
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3. Pole Pruner
(a) Suitable, well maintained, non-conductive pole

pruners should be used when working in prox-
imity to conductors energized above 750 volts.

(b) Pole pruner ropes should be equipped with
insulated inserts.

(c) Fibre handle pruners at least every 36 months.

(d) Inspect the pole pruner for loose nuts or bolts
and cracked or worn parts.  Inspect the rope for
wear and aging.  Correct any faults before use.

(e) Use all personal protective equipment — head,
eye, hand and foot.

(f) Wipe down (clean) the pole and insulating link
insert with a clean cloth.  An approved live line
tool cleaner (e.g., isopropyl alcohol) can be
used on the cloth to help clean the pole and
link.  Spot clean stubborn contaminants with a
distillate of petroleum (e.g., Varsol).  Wash the
cleaned area immediately with mild detergent
and water; rinse it thoroughly with clean water
and towel it dry.

(g) Keep moving metal parts loose enough to
allow free action.  Lubricate as required.

(h) Check the coil spring for excessive stretching.

(i) Make sure the blade is sharp.

(j) Examine the pulley and make sure it is working
properly.

(k) Look for excessive wear on the inside of the
hook as it will prevent a clean cut.

(l) When the pole and insulating link are wet and
moist, they should be wiped down before they
are used near energized conductors.
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(m) Maintain Epoxiglas® poles in the best possible
condition to ensure their dielectric qualities.

4. Pruning Saw
(a) Inspect for loose rivets, cracked or worn parts.
(b) Correct any faults before use.

(c) Use all personal protective equipment — head,
eye, hand and foot.

(d) Make sure the saw blade is sharp and set.

(e) Wipe down the handle of the saw with a clean
cloth.  An approved live line tool cleaner (e.g.,
isopropyl alcohol) can be used on the cloth to
help clean the equipment.  Spot clean stubborn
contaminants with a distillate of petroleum (e.g.,
Varsol).  Wash the cleaned area immediately
with a mild detergent and water, then thoroughly
rinse with clean water and towel dry.

5. Brush Saw
(a) Know your saw — review the operator’s

manual.

(b) Use all personal protective equipment — head,
eye, ear, hand, leg and foot.

(c) Make sure personal protective equipment is in
good condition.

(d) Make sure the blade is sharp and set.

(e) Visually inspect the brush saw for bare ignition
wires, loose nuts, screws and cracked or worn
parts.  Correct any faults before use.

(f) Inspect and lubricate the throttle linkage.

(g) Lubricate driveshaft bearings.
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303 WORK AREA PROTECTION
Set out appropriate work area protection (e.g., cones,
signs, barricades, etc.) in accordance with the Ontario
Ministry of Transportation's Ontario Traffic Manual Book
7 Temporary Conditions to ensure a safe working
environment is established.  This will help prevent
injury to workers and the general public.

304 TAILBOARD TALK
Conduct tailboard talks to ensure all persons on the
crew thoroughly understand the job(s) at hand.

Document the talk and have crew members sign on:

- before any work begins

- when there is any change in the job procedure

- when there are any changes in the personnel
performing the work

305 UTILITY WORK PROTECTION CODE
The supervisor should be completely familiar with the
appropriate section of the Utility Work Protection Code
(UWPC), so that proper protection for the crew mem-
bers can be obtained.

For instance, if the supervisor wanted a section of
electrical apparatus isolated to create a safer working
environment, a work permit could be requested from
the local power authority.  When granted, the supervi-
sor will be given guaranteed isolation.

NOTE: The apparatus, when isolated, must be
de-energized by the controlling authority.

A situation could also exist where personnel, tools,
equipment, trees or limbs may inadvertently cause an
outage.  The supervisor should request hold-off protec-
tion.  Under this protection, the apparatus will not
become re-energized following an outage.
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NOTE: Under no circumstances should hold-off
protection be considered apparatus isola-
tion.  The equipment is still energized under
hold-off protection.  Remember: the hold-off
is used to protect equipment, not people.
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SECTION IV
AERIAL DEVICES, BOOM TRUCKS, CRANES

AND EXTENSIBLE BOOM PLATFORMS

400 DAILY VEHICLE CHECKS
Carry out vehicle checks each day as outlined below
and in the operator’s manual.  This should be done
prior to vehicle operation.

1. Circle, check and inspect for any unusual condi-
tions, such as pools of hydraulic fluid, oil under the
chassis, cracked, bent, loose or missing compo-
nents or any obvious external damage or improper
maintenance.

2. Check the level of engine oil, radiator coolant and
fuel.

3. Check the operation of brake lights, turn signals,
four-way flashers, beacon, arrow boards, head-
lights, horn and windshield wipers.

4. Check hydraulic oil level in the reservoir with all
cylinders retracted.

5. Check the breather cap on the reservoir to make
sure it is not clogged.

6. Check that the tires are inflated to proper pressure
— use a tire gauge.

7. Adjust the mirrors to give the driver proper rearview
vision.

8. With air brakes - the tank should be drained of
moisture at least once a day, preferably at the end
of a shift, and especially in winter to prevent freez-
ing.

9. (a) Check control valves for proper operation.
(b) Check holding valves (refer to Section 402).
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10. (a) Check bucket levelling system for proper
tension.

(b) Inspect the fibreglass bucket for damage.
(c) Check for cracks around welds, hinge pins, and

rod eye bolts.
(d) Inspect the cable at anchor brackets, upper,

middle and lower hinge points.
(e) Check for flattening or fraying of the cable as it

passes around sheaves.
(f) Check for foreign material inside the boom.

NOTE: At no time should hydraulic leaks be
checked by touch.  This could result in
pressure intoxification.

401 VEHICLE SETUP
Before using a piece of equipment, the operator
should be familiar with the manufacturer’s operator’s
manual.  The manual will discuss the limitations of the
machine and will point out the proper use of the
equipment to stabilize that particular vehicle.

1. Upon arriving at the job site, turn on emergency
lighting as required (four-way flashers, rotating
beacon, etc.).

2. Set out traffic control devices in accordance with
local by-laws and the MTO publication, Ontario
Traffic Manual Book 7 Temporary Conditions.

3. Check the job site to determine the best location for
the truck.  Once this has been decided, position the
truck accordingly.

4. Set the parking brake and/or brake lock.

5. Engage the Power Take Off (PTO).

6. Engage spring lockouts, if the truck is so equipped.

7. Position wheel chocks.
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8. If the unit is so equipped,
extend outriggers after placing
pads.  Be sure outriggers are
centered on outrigger pads for
masimum stability.  (See
Figure #5.)

On uneven ground, the pads
should be levelled before the
outriggers are extended.
(See Figure #6.)  Also, if
the work location is not
level, the low side
outrigger should be
extended first to level the
truck, then the high side
extended to obtain a firm
contact with the pad.  If
firm contact cannot be
made, the outrigger pads can be cribbed up until
firm contact is made.

NOTE: For maximum stability, the total spring
weight of the vehicle should be resting
on the outriggers.

9. Do daily vehicle checks.  Refer to the IHSA Safe
Practice Guide, Hydraulics, and the manufacturer’s
recommendations.

10. Ground the vehicle in accordance with the IHSA
Safe Practice Guide, Temporary Grounding and
Bonding Techniques.

11. Conduct a tailboard talk.

Figure #6

Figure #5
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402 HOLDING VALVE CHECK
Check the holding valves on hydraulic equipment daily,
prior to use.  Use the lower controls.

On electro-hydraulic equipment, check the holding
valves in accordance with the manufacturer’s recom-
mendations.

1. Outrigger Valve Integrity

(a) With the outriggers (whether two or four) ex-
tended to remove the total spring weight, shut
down the hydraulic system by one of these
methods:
(i) disengaging the PTO
(ii) depressing the clutch
(iii) turning off the ignition key
(iv) using the by-pass button for main frame or

outriggers

(b) Attempt to retract the outriggers by operating
each outrigger lever individually.  There should
be no observable movement.

NOTE 1: Any movement indicates problems.
Have the valve overhauled or re-
placed.  Holding valves for out-
riggers are usually nonadjustable.

NOTE 2: In certain types of aerial devices,
care should be taken when check-
ing an outrigger equipped with
shutoff cocks.  These shutoff cocks
should be closed or the outriggers
could activate if the controls are
moved, whether the PTO is en-
gaged or not.  In this case, the out-
riggers are usually equipped with
holding valves.
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2. Holding Valves on Aerial Devices
NOTE: Make certain that bucket covers, lan-

yards, chainsaw scabbards and any
other tools are clear before starting the
procedure.

(a) After checking the outrigger valves, reactivate
the hydraulic system.

(b) Put the unit through all of its operations: raise
booms, lower booms, rotate booms and extend
and retract the boom, if so equipped.  By doing
these operations, any air in the lines will be
purged.

(c) With over centre and fully articulating models,
bring the lower boom down to a position ten
degrees above its rest, and the upper boom to a
position 180 degrees to the lower boom. (See
Figure #7.)

(d) Shut down the hydraulic system.

(e) Using the lower controls, operate the upper
boom control to unfold the upper boom.  There
should be no observable movement.

(f) Reactivate the hydraulic system.

Figure #7

180

10
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(g) With all models, bring the upper and lower
booms down to a position ten degrees above
their rests. (See Figure #8.)

(h) Shut down the hydraulic system.

(i) Operate each control lever individually to lower
booms.  There should be no observable
movement.

NOTE: Any movement indicates problems.
Have the valve(s) re-adjusted, overhauled or
replaced by qualified personnel.

3. Holding Valves on Boom Trucks, Cranes and
Extensible Boom Platform Trucks

(a) After checking the outrigger valves, reactivate
the hydraulic system.

(b) Put the boom through its operations, then raise
the boom to approximately 60 degrees. (See
Figure #9.)

(c) Extend the stinger or extension boom half-way
out.

(d) Shut down the hydraulic system.

Figure #8

10

10
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Figure #9

45  - 60

(e) Operate the levers individually to retract the
stinger and lower the boom.  There should be
no observable movement.

NOTE 1: Any movement
indicates prob-
lems.  Have the
valve(s) re-
adjusted, over-
hauled or re-
placed.

NOTE 2: Some older
models do not
have holding
valves on the
extension boom.

403 SECURING FOR
TRAVEL

1. Return the booms to the
stowed position.
NOTE: The booms should always be stowed

even if only moving a short distance.

2. Raise the outriggers and ensure they are fully
retracted.

3. Store pads in their proper place.

4. Secure the boom with tie down straps, if required.

5. Disengage spring lockouts as required.

6. Remove wheel chocks.

7. Remove traffic control devices.

8. Disengage the PTO.  If this is not done before
beginning road travel, the pump can be severely
damaged.

9. Turn off all warning lights.

10. Disengage the parking brake and/or brake lock.
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SECTION V

TREE INSPECTION

500 GENERAL
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SECTION V

TREE INSPECTION

500 GENERAL

Inspect the tree for hazards before pruning or tree
removal work commences and after the surrounding
area has been secured (e.g., work area protection).

The inspection should include the following:

1. When the integrity of the tree is in doubt, (e.g.,
cavities, dying/dead branches, etc.) bore testing for
the internal integrity of the tree should be conducted
to ensure the tree is safe to climb.

2. Check for any limbs in contact with conductors.

3. Check for dead wood, hangers or decaying limbs.

4. Examine the tree for the best ascent approach to
the work area.

5. Check for the best branch union to secure the
safety rope.

When removing trees, consider the following:

6. Examine nearby trees which could cause prob-
lems.

7. Make sure there is sufficient room for the task.

8. Check the weight distribution of the crown.

9. Check for splits in limbs, crotches and any other
tree defects.

NOTE: Binnoculars are recommended while
making an assessment from the ground.
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SECTION VI

TREE PRUNING

600 GENERAL

601 TYPES OF PRUNING

602 PRUNING CLEARANCES
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SECTION VI

TREE PRUNING

600 GENERAL
There are three main reasons for pruning:

1. Line clearance — removal of sufficient tree growth
in an approved arboricultural manner, consistent
with good public relations, to provide optimum
electrical service.

2. Sanitation — removal of diseased branches, or
where branches have been rubbing each other and
where jagged or broken branches must be re-
moved due to storm damage.

3. Aesthetic — pruning to restore the desired form to
the tree.

Proper pruning during line clearing operations will
result in healthier trees and eliminate the following
hazards:

  - A limb caught on a line conductor, which could
energize the tree as well as introduce a partial
ground to the conductor.

  - Fast growing trees under the line may force conduc-
tors to contact one another.

  - Trees growing too close to power lines will often
prove hazardous to children who climb them.

  - Heavy limbs falling on the line could cause power
outages.

As in all work methods, a standard must be set not only
to protect the tree, but also to eliminate hazards to
workers and the general public.  Those standards
should include the following:
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  - To protect the bark, use climbers for removals only.

  - Carry out corrective pruning (remove stubs, dead
branches, etc.) to eliminate existing hazards.

  - Remove weak and diseased limbs.

Maintain safe and proper pruning by using an insu-
lated pole pruner and a pruner saw.  Pruning tools are
covered in Section III.

601 TYPES OF PRUNING
There are three basic types of pruning in line clearing
operations: crown, side and under.  Which type you use
depends on tree species, position of conductor in
relation to the tree, line voltage and cycle clearance
requirements.

Crown Pruning (Crown Reduction)
This is considered the most difficult to perform be-
cause of the awkward working position (working in the
body of the tree) and the need to visualize the end
result.

Reasons for Crown Pruning:

- to control trees growing under the conductors;

- to control trees growing beside the line and close
enough to dead wood and broken branches to
pose a problem; and

- to control large and small trees weakened by storm
damage or shallow root systems.

Whenever possible, preserve the natural shape of the
tree.  Avoid the “V”, “L”, “U”, or flat top shapes.

NOTE: Removing more than 30% of crown growth
could result in stress related problems and
early mortality of trees.
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Table #5 gives a sample selection of different species
and their growth rates.  Consult tables like these
before establishing a pruning cycle or before working
on a species with which you are unfamiliar.

Table #5

Tree Species and Rates of Growth

Very Fast Fast Med ium Slow

Carolina Poplar Willow Tulip Sugar Maple

Cottonwood Locust Black Cherry Horse

Lombardy Manitoba Maple Aspen Chestnut

Red Pine Hickory

Elm White Oak

Red Maple Beech

White Pine Balsam Fir

Sycamore White Spruce

Scotch Pine Black Spruce

Birch Hemlock

Jack Pine White Cedar

Red Oak

Basswood

Walnut

Ash

Larch

Norway Spruce

602 PRUNING CLEARANCES
In order to maintain a pruning standard, maintain
pruning clearances and establish a pruning cycle.
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Table #6

CLEARANCES (in metres)

  2 YRS  3YRS      2 YRS        3 YRS      4 YRS   3 YRS

 Top  Side  Top Side Top Side O.H. Top Side O.H. Top Side O.H. Side

 EX. FAST 2 1.7 3 2 2 1.3 1.7 3 1.7 2 3.6 2 2.7 1

 FAST 2 1.7 2.7 2 1.7 1.3 1.7 2 1.7 2 3 2 2 1

 MED 1.7 1.3 2 1.7 1.3 1 1.3 2 1 1.7 2 1.3 2 .7

 SLOW 1.3 1.3 1.7 1.7 1 1 1 1.3 1 1.3 1.7 1.3 1.7 .7

Table #7

CLEARANCES (in feet)

 2 YRS   3YRS    2 YRS         3 YRS        4 YRS   3 YRS

Top Side Top Side Top Side O.H. Top Side O.H. Top Side O.H. Side

 EX. FAST 7 5 9 6 6 4 5 9 5 7 11 6 8 3

 FAST 6 5 8 6 5 4 5 7 5 6 9 6 7 3

 MED 5 4 6 5 4 3 4 6 3 5 7 4 6 2

 SLOW 4 4 5 5 3 3 3 4 3 4 5 4 5 2

Tables #6 and #7 contain allowance for sag, but in the
middle of winter, an extra 0.30 - 0.60 m (1-2 ft.) of
clearance should be obtained on spans up to 91 m
(300 ft.) long and an extra 0.60 - 1.3 m (2-4 ft.) on
spans over 91 m (300 ft.) long on trees at centre span.

You may set a more stringent pruning cycle, depending
on species within your area.  However, the following
should be regarded as the maximum length of time

SUBTRANSMISSION
VOLTAGE LINES
22,000-44,000 V

DISTRIBUTION
 LINES

2,300-15,000 V

SERVICE LINES
115-230 V
120-240 V

SUBTRANSMISSION
VOLTAGE LINES
22,000-44,000 V

DISTRIBUTION
 LINES

2,300-15,000 V

SERVICE LINES
115-230 V
120-240 V
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between cycles to maintain a consistent standard:

- On voltages 2.4 kV to 27.6 kV: six to eight years

- On voltages 27.6 kV to 44 kV: four years

NOTE: These tables are guidelines and environmen-
tal conditions or poor pruning habits may
accelerate growth rates in most species of
trees.  Opening up the the crowns of trees too
much may lead to premature structural
failure.
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SECTION VII

TREE CLIMBING TECHNIQUES

700 GENERAL

Before climbing the tree, visibly inspect the path of
ascent and decide where the tying in will take place.
The inspection should include the following:

- conductor location

- possible electrical hazards (branch contacts)

- location for final tying in

The tying in process will be the tree worker’s choice,
regardless of the method used to climb.

701 CROTCH/BRANCH UNION SELECTION
The selection of suitable crotches is the ultimate
responsibility of the climber, who must rely on training
and experience to identify all possible hazards.  This
would include:

- identifying the tree species and its related character-
istics (e.g., the brittleness of white pine, poplar,
willow, etc.)

- ambient temperature (e.g., winter versus summer)

- the main stem and the support branch must be
sound and the joint size capable of supporting the
climber’s weight, 10:1 safety ratio should be
condidered

- the crotch should be open to allow free running of
the rope

- wherever possible, locate the crotch so that if a slip
occurs the climber cannot swing into any conduc-
tors
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- a secondary point of attachment should be main-
tained at all times (eg; lanyard, double crotch, etc.)

- the crotch height above the work location

- the crotch accessibility

See Figures #10 and 11 for examples of fail safe
(retractable lanyard) and Figure #12 (double union
attachment) or redundant systems.

Figure #10

Figure #11
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Figure #12
Example of Fail Safe Climbing

(double union attachment)

Figure #13

Best Practice Less Stable

Once a suitable crotch has been selected, pass the
safety rope through the crotch.  Ensure the climbing
line encompasses the main trunk (bole).  (See Figure
#13.)
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The tree worker has several methods of completing
this task safely:

- using the pruner head and sections of the pruner
handle

- using a throwing ball or “monkey’s fist” with at-
tached light nylon line

- using a roping tool designed to catapult a line
through the tree crotch (rarely used)

When the rope has finally been placed through the
crotch, it can be attached to the climber, who may then
start to climb the tree.  Fall protection is mandatory
once a worker is 3 m (10 ft.) above ground level.  Best
practice suggests climbers be secured from ground
level.

702 FRICTION HITCH AND TERMINATION KNOT
SELECTION

As of February 1, 2006 a report was generated by the
Arborist Industry Committee which has attempted to
standardize acceptable friction hitches and termination
knots.

Acceptable industry-tested friction hitches are:

Figure #14

Taut Line Hitch
(closed system)
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Figure #15
Blake's Hitch

(closed system)

Figure #16
Prusik Hitch

(6 coil, double static line)

Gripping Hitch
(closed system)

Figure #17
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Klemheist
(double static line)

Figure #18

Swabish
(10 mm Tenex)

Figure #19
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Acceptable industry tested termination knots are:

Figure #20
Becket's Bend

(80% of tensile strength)
Figure #21

Anchor Bend

(73% of tensile strength)

Figure #22

Bowline

(72% of tensile strength)
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Figure #23

Figure eight on a bight

(72% of tensile strength)

Figure #24

Girth Hitch off spliced eye

(100% of tensile strength)
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Figure #25

Double Fisherman's Knot

Figure #26
Triple Fisherman's Knot
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703 ASCENDING ROPE ASSISTED ON A CONVEN-
TIONAL (CLOSED) CLIMBING SYSTEM

1. The body thrust, used in conjunction with a friction
hitch, is a safe method of climbing since the
climber is tied in with a friction hitch prior to leaving
the ground.  For best results, position the rope
close to the tree trunk.

NOTE: A second point of attachment should be
maintained at all times while climbing.

(a) With the rope properly crotched, snap the
locking captive eye karabiner to the saddle.

(b) Using a 1-2 m (3-6 ft.) tail from the locking
captive eye karabiner, tie a figure eight hitch and
a friction hitch around the other end of the rope.

(c) Tie a figure eight knot in the tail after the friction
hitch, to prevent it from rolling out.

(d) Slide the friction knot as far up as possible with-
out leaving the ground.  Position the feet on the
trunk of the tree.

(e) Place both hands below the friction knot with the
stronger arm, or holding arm, below the hand
that will slide the knot.

(f) Walk up the tree to about waist height.  Lean
back to an almost horizontal position.  (See
Figure #27.)

(g) Simultaneously, brace the feet on the tree
trunk, bend the knees, pull down on the running
end of the rope which brings the friction knot
close to the chest, and thrust upward with the
hips.  If done correctly, all of the body weight is
not being pulled by the arms.  This is a
rhythmic technique.

(h) With the strong arm in a locked position, and the
hand gripped to keep the running end from
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sliding back down, slide the top hand up the
running end beneath the friction hitch.  The
friction hitch should move with the top hand.

(i) Once a rhythm is established, continue to the
first limb.

2. The body thrust on belay is similar to the body
thrust using a friction hitch.  However, a person on
the ground is used to prevent the climber from
falling on a secondary rope.

NOTE: A second point of attachment should be
maintained at all times while climbing.

(a) With the rope properly crotched, the climber
attaches the safety hook to the saddle.  A Münter
hitch is tied into a karabiner. Whether the
karabiner is attached to the tree using a rope
(See Figure #28), or to the "D" rings of the
saddle worn by the person on the ground (See
Figure #29), is dependent upon the difference in
weight between the climber and the other
person. If the climber is more than 11 kg (25
lbs.) heavier, the tree method must be used.

Figure #27
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Figure #28

Figure #29
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Figure #30

(b) Once this has been established, the climber
uses body thrusts to ascend the tree, while the
person on the ground takes up the slack on the
rope.  When the climber has reached the work
location, or a point in the tree where it is neces-
sary to recrotch the climbing rope, a lanyard is
used to secure the climber in the tree.

(c) Before proceeding with the repositioning of the
rope, the climber should shout down to the
person on the ground doing the belaying "OFF
BELAY".  The belayer will undo the rope from
the karabiner, allowing the climber to reposition
the rope.

(d) Once the climber has connected the locking
captive eye karabiner of the rope to the saddle,
the belayer ties another Münter Hitch to the
karabiner.  The belayer then shouts up to the
climber "ON BELAY".  This signals the climber
it is safe to disconnect the lanyard and continue
to the work location.  This procedure is repeated
as often as neces-
sary until the final
tie in position has
been reached.

Figure #30 illus-
trates how to form a
Münter hitch.
NOTE: There are
many mechanical
belay devices
on the market
today which take
the place of the
Münter hitch.
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3. The Secured Foot Lock is another metho of
accessing the work area.  Figure #31 shows the
procedure for footlocking.

NOTE: A redundant fall protection is required
with this technique and is to be used by
advanced climbers.

When ascending to the work location, a prusik loop
is used to secure the climber to the rope.  (See
Figure #32.)

Prusik loops come pre-made with serial numbers
nad manufactured dates in order to accomodate
your firms' fall protection program.

Figure #31

Figure #32
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Figure #33

F = W x L
        D

F = Force perpendicular to
the tree at the crotch

W = Climber's weight
L = Horizontal length from

the saddle to the tree
D = Distance from where the

rope is crotched to the
climber's feet

704 ASCENDING WITH CLIMBERS (SPURS)

Use climbers only on trees that are to be removed.

Before starting to climb, visually inspect the tree for
loose bark, cracks, decay spots, knots and stubs.

Pole climbers may be used in thin barked trees where
the gaff will penetrate into the wood.

Tree climbers must be worn if the bark is deeply
fissured or thick.  The gaff may not hold a person’s
weight unless it penetrates into solid wood.

Once the climb has been completed and the worker is
secure (using the tree worker’s friction knot), the work
may begin.  However, to use the rope most effectively,
remain well under the crotch
containing the rope.  Under
no circumstances should
the worker crotch in the
immediate work zone.

705 FORMULA FOR THE
FORCES CREATED

The following formula is
designed to show the force
exerted where the rope is
crotched only.  It is not
intended to address all the
variables associated with
species, season, tempera-
ture, etc.  Each component
of the formula is illustrated
in Figure #33.
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Forces perpendicular to the tree at the crotch =

(Climber’s weight) x (Horizontal length from the saddle to the tree)

(Distance from where the rope is crotched to the climber’s feet)

Therefore, to decrease the force perpendicular to the
stem at the crotch, it is necessary to do one or all of the
following:

(a) decrease the climber’s weight (W)

(b) decrease the horizontal length (L) from the body to
the tree (or reduce the angle the rope makes with
the tree)

(c) increase the distance (D) from where the rope is
crotched to the climber’s feet

Using a climber’s weight and the formula, you can see,
as the distance changes, the perpendicular forces
also change.  Table #8 shows the results using a
climber weighing 90 kg (200 lbs.).

Table #8

W D L                Force

                    Perpendicular

   kg   lbs. m   ft. m    ft. kg    lbs.

90 200 0.6 2 0.9 3 136.0 300

90 200 0.7 2.5 0.9 2.95 107.3 236.6

90 200 0.9 3.0 0.8 2.82 85.5 188.5

90 200 1.0 3.5 0.7 2.59 67.3 148.4

90 200 1.2 4.0 0.6 2.23 50.7 111.8

90 200 1.3 4.5 0.5 1.65 33.4 73.7

90 200 1.4 4.9 0.2 0.76 14.2 31.3

Table #8 shows that, as the distance between the
crotch-in point and the climber’s feet increases, the
force perpendicular at the crotch is reduced.
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706 CLIMBING USING A PORTABLE LADDER

Use of Portable Ladders
Use only approved, nonconductive ladders in forestry
work.  Fibreglass ladders must conform to the appro-
priate CSA standard.

1. When working aloft from a portable ladder, never
place the ladder on a truck or other movable object.

2. When working aloft from a portable ladder, it should
be secured at the top and bottom to avoid a
pendular swing.

3. Ladders should be removed from trees when not in
use and while heavy branches are being lowered.

4. Don’t use sectional ladders consisting of more
than three sections.
NOTE: When a ladder is erected for climbing,

place it so that the horizontal distance
from the base to the vertical plane of
support is approximately one quarter of
the ladder length between supports.
This is known as the 4:1 rule.

If, through necessity, the base distance exceeds the
4:1 distance, block the ladder footing or have it held
by another worker to prevent slipping.  If the base
distance is less than required, hold the ladder until
the top is tied to prevent it from falling backward.
(See Figure #34.)

5. Clean mud, snow, or any other substance from your
boots before climbing a ladder.

6. Always face the ladder, whether climbing up or
down.  Place hands on the centre of the rung and
alternate one above the other as you climb.  Main
tain a firm grip.
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7. Never climb a
ladder wearing
climbers.  When
working from a
ladder, use a
tree body belt and
safety lanyard for
support.  When
passed around
the ladder, this
allows the use of
both hands to
work and, at the
same time, helps
maintain balance.

8. Don’t stand on
the top three
rungs.

9. If the ladder is not
long enough for the job, don’t use it.

10. Don't overreach from any position.  Move the ladder.

11. Two workers are not allowed on the same ladder at
the same time.

Remember These Safe Practices When Working
With Ladders:

 - Check the ladder for defects before using it

 - Make sure it is the proper length

 - Set it on firm, level ground

 - Remember the 4:1 rule

 - Maintain a three-point contact while climbing and
always face the ladder

- Maintain a firm grip

 - Tie off whenever possible

Figure #34

(4 : 1)

B

A

A to B
(4 : 1)
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NOTE: See the IHSA Safe Practice Guide,
Ladder Safety for more information on
ladders.

707 MANOEUVERING IN THE TREE
The ability to move freely about in trees with confidence
can only be achieved through experience.  The natural
ability to balance, aided by the proper use of the safety
rope, allows the worker to be located in the most
convenient position.  This permits the climber to work
with both hands, clearly see the work to be performed
and observe any hazards that may be present.  The
proper use of the safety rope is the key to easy move-
ment.

The following will help the climber to perform the work
more safely and efficiently:

 - There should be no slack in the safety rope be-
tween the tie-in point and the climber.

 - For most jobs, a safety rope and saddle are not
intended as a seat.  Lean against the rope so it
supports a portion of the body weight while the legs
supply balance.  This allows movement on limbs
that may not otherwise support the climber’s full
weight.

 - The best position for pruning in a tree is to be just
below the work area and looking up and out.

 - When working above conductors, consideration
should be given to the location of the free end of the
rope, as well as any small tools, in order to avoid
conductor contact.  Always maintain the safe limits
of approach as outlined in the Electrical Utility
Safety Rules (EUSR).
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708 POSITIONING/TYING IN
To properly position a safety rope in a crotch and tie in
while protected from falling (e.g., lanyard):

 - Pass the safety rope through the selected crotch
and around the main stem that is to support the
climber’s weight.

 - Fasten the locking captive eye karabiner to the
saddle “D” rings by passing it through both “D”
rings and securing the keeper.

 - Tie the friction knot to the running end of the
climbing line.

 - Test the friction knot before trusting full weight to it.

NOTE: The acceptable size of a forester’s climb-
ing line is 12.7 mm (1/2 in.) nylon or other
durable material of equivalent impact
strength and elasticity.

709 DOUBLE POSITIONING
It is sometimes impossible for the safety rope,
crotched in the original position, to supply the neces-
sary support and balance needed at all locations.  One
method of obtaining the required support is to tempo-
rarily crotch a second time, at the new location.  This is
known as “double positioning”.  This technique will
ensure a redundancy at all times while climbing.

To double position, select a location either through a
crotch or around a limb that will provide the desired
support.  Using the terminal end of the running portion
of line, pass it over the new crotch or limb and tie it to
the saddle “D” rings using a secure knot (ie; anchor
bend, Becket's bend, etc).

Tie the securing knot approximately 1 m (3 ft.) from the
rope end.  Tie the rope end to the new running end
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using an acceptable friction hitch.  By adjusting the two
friction hitches, the forester will be held in the desired
position.  (See Figure #35.)

A forester’s body belt is equipped with "D" rings,
therefore, it may be more convenient to make use of
the adjustable lanyard instead of double positioning.

710 DESCENDING THE TREE
To descend the tree:

 - Be sure the running end is free from any obstruc-
tions, such as severed branches, knots, etc. and it
follows a clear path to the ground.

 - Should a slip occur, be sure the forester will not
swing into any conductors.

 - Be sure the running end has a figure eight knot tied
to the end and is long enough to allow the climber
to reach the ground.

NOTE: Once tied into the tree, remain tied in at
all times until you are back on the
ground.  Do not untie the friction hitch to

Figure #35

Becket

Friction

Friction
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descend, except when repositioning and
always secure a lanyard as a second
attachment point.

711 REPOSITIONING
Occasionally, when working in exceptionally high trees,
the climber will find that the fall line is not long enough
to completely descend.  To overcome this problem, it
will be necessary to reposition.  The procedure for re-
positioning is similar to double positioning.

1. Descend to a point where, after repositioning,
sufficient fall line will be available to allow you to
reach the ground.

2. Select a suitable branch union.

3. Retrieve the end of the running line and pass it
through the new union.  Then, using a termination
knot, tie it to the safety saddle “D” rings.  Tie the
termination knot approximately 1 m (3 ft.) from the
rope end.

4. Using the 1 m (3 ft.) rope end, now tied to the “D”
rings, tie a friction hitch to the rope that will become
the new running end.

5. Untie the original friction hitch, then untie the
locking captive eye karabiner.

6. Pull the running end from the original crotch and
lower it to the ground ensuring a figure eight
stopper knot is secured to the distil end of the
running portion of rope.

7. Continue descending to the ground.

A forester’s body belt is equipped with side “D” rings.
Therefore, it may be more convenient to make use of
the adjustable lanyard or pole strap when reposition-
ing.  It is permissible to do this providing the lanyard or
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belt is properly attached to the side “D” rings and
around a main stem of suitable size to support the
climber’s weight.  This must be completed before any
alterations are made to the original tie-in configuration
(e.g., untying the friction hitch).

NOTE: Where practical, line clearing operations
should be performed from the bucket of an
approved insulated aerial device.
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SECTION VIII

WORKING NEAR ENERGIZED CONDUCTORS
AND APPARATUS

800 GENERAL

801 WORKING ABOVE THE LEVEL OF
ENERGIZED CONDUCTORS

802 LIMB REMOVAL IN PROXIMITY TO
ENERGIZED CONDUCTORS

803 REMOVING LIMBS FROM CONDUCTOR
CONTACT
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SECTION VIll

WORKING NEAR ENERGIZED CONDUCTORS
AND APPARATUS

800 GENERAL
An area of concern to the forester is work near ener-
gized equipment.  The following should help provide
knowledge to create a safe work environment:

1. Wood, whether dry, green or wet, should be
deemed at all times to be a conductor of electricity.

2. When working above conductors, an approved
insulated aerial device should be employed.

4. Maintain personal safe limits of approach at all
times.

3. Should a limb be found to be in actual contact with
an energized conductor, or so close to a conductor
that it is likely to be brought into contact either by a
slight gust of wind or by movements of the limb,
contact the controlling authority for appropriate work
protection.

4. When pruning near energized conductors or
apparatus, use a pole pruner which has been
dielectrically tested.  Cut in an insulated link insert
to the pruner rope at a designated position.  (See
Figure #36.)

5. Face the conductors whenever possible.  Remove
foliage obstructing your view.

6. Pruner cuts are safely made up to a diameter of 2.5
cm (1 in.).  Use a saw to make larger cuts.

7. Be constantly aware of the conductor position while
pruning above and beside energized lines and
maintain the safe limits of approach at all times as
outlined in the EUSR.
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8. The insulating link cut into the pruner rope must
never be bridged by any portion of the body or
apparatus when within contact distance to ener-
gized equipment.

9. If a conductor of a power circuit is broken by any
circumstance, consider the broken conductor alive
and do not touch it untiI protection is established in
accordance with the Utility Work Protection Code
(UWPC).  Report its location at once to the appro-
priate operating or utility authority.  The person
reporting the hazard should be governed by the
instructions received.

10. Weatherproof covering on conductors is not
considered insulation.  Consider covered conduc-

Pulley

Rope

Snap

215 mm
(8.5 in.)

Insulated
Link

Figure #36

Pole

215 mm
(8.5 in.)

Head

Lever

Spring
Hook

Blade
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Figure #37

Conductor spacing

Length of piece of limb

Limb must be
short enough to
fall between con-
ductors.  Limbs this
short cannot hit two
conductors at the same
time.

tors bare and alive unless it is positively known that
they are isolated and de-energized.

801 WORKING ABOVE THE LEVEL OF
ENERGIZED CONDUCTORS

1. Carefully remove branches that are likely to break
and fall on the conductors and any branches which
are likely to whip into the circuit during the clearing
operations.

2. Large branches which are to be cut directly above a
line should be controlled and lowered by means of
appropriate rope and rigging techniques.
Branches which are to be pruned or removed from
above a line and which are too small to require
roping, should be cut off in short lengths, each
length to be shorter than the distance between
power line conductors.  (See Figure #37.)

Use approved pruners and do not touch by hand
any branch which is in position to contact a live
conductor.
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802 LIMB REMOVAL IN PROXIMITY TO
ENERGIZED CONDUCTORS

The removal of limbs can be a hazardous job.  The
following proper safety precautions should be ob-
served:

1. The worker should keep in mind the location of:

(a) live conductors
(b) private property, (e.g., fences, houses, flower

beds, vehicles, etc.)
(c) equipment (e.g., trucks, chipper, guy wires, etc.)
(d) co-workers, whether aloft or on the ground

2. Do not let limbs swing in such a manner that they
could cause contact with energized conductors
and/or co-workers.

Method

1. Attach a lowering rope to the limb to be lowered out
beyond the balance point.

2. Crotch the rope in at the main trunk above the limb
to be lowered.

3. The worker on the ground should not exert pres-
sure to raise the limb.

4. The worker begins the undercut.

5. The worker on the ground applies pressure to the
lowering rope to:
(a) relieve the bind on the worker’s saw, and
(b) pull the limb up to where the rope is crotched.

6. When the limb is pulled up to as nearly vertical as
possible, the worker completes the cut.

7. On completion of the cut, the limb is lowered safely
to the ground.
NOTE: Guide ropes may have to be attached to

gain better control of the limb being
lowered.  When large limbs are encoun-
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tered, additional rigging may be re-
quired to employ mechanical advantage
and control.

803 REMOVING LIMBS FROM CONDUCTOR
CONTACT

1. If a limb falls and becomes lodged on one or more
conductors, warn workers to stay clear in the event
the conductor burns off and falls to the ground and
contact the controlling authority.

2. Use insulated pole pruners and rubber gloves
when removing limbs in close proximity to ener-
gized conductors from the bucket of an approved
insulated aerial device.

3. In the event the limb is too large for the pruners or a
hazardous situation exists, the crew should contact
the controlling authority in order to obtain isolation
and de-energization before starting to work.
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SECTION IX

TREE REMOVAL

900 SAFE PRACTICES FOR TREE REMOVAL
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SECTION IX
TREE REMOVAL

900 SAFE PRACTICES FOR TREE REMOVAL

1. All mature oak, beech and basswood, and all over-
mature trees of doubtful strength should (if neces-
sary) be diagnosed with a brace and bit.  All trees
must be visually inspected before felling.

2. All trees that would strike a power line in falling, or
cause damage to property, must be properly roped,
guyed and anchored.  Do not use pike poles.

3. Respect the hazards and danger presented by dry
stumps, chicots (“widow makers”), or dead trees.

4. Fell trees directly away from power lines and
associated equipment.  When this is not possible,
top trees sufficiently to provide adequate clearance.

5. The felling area must be at least equal in radius to
the height of the tree.  The danger zone includes
the felling area plus an additional area designated
by the supervisor.

6. The saw operator(s) must have a clear and ad-
equate escape route at an angle of approximately
45 degrees to the rear of the notch, never directly
away from the direction of fall, in case the tree
should kick backward off the stump.  Always move
in an uphill direction when felling trees along a
slope.   (See Figure #38.)

7. No one except the operator is allowed within 1.8 m
(6 ft.) of a power chainsaw in operation.

8. Make all felling cuts properly and leave a minimum
of 2.5 cm (1 in.) holding wood uncut to hinge the
tree.
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9. Abandon the saw if it hampers your escape.

10. The saw operator(s) must be clear of the area
directly beneath the tree before it is pulled over.

11. Saw operators must be constantly alert for falling
deadwood when felling trees.

12. Wear approved protective clothing: eye, ear, head,
hand, foot and leg protection when operating chain-
saws.

NOTE: Protective leggings are not required
when working from the bucket of an
aerial device.

13. Never turn your back on a falling tree.  Although you
are watching your path of movement away from the
stump, do not lose sight of the falling tree.

14. When the tree strikes the ground, the butt portion
may move a considerable distance, depending on
trees, terrain, etc.  Be aware of the danger present
to workers by such movement.  Ensure the tree has
completely settled before moving in to remove
rigging or commence bucking operations.

Tree height

Saw
operator's
escape route

Anchor

Pull
rope

LEGEND
- Tree to be felled
- Felled path
- Felling area
- Danger zone

Figure #38
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15. Take extra care while wearing snowshoes during
felling operations.

16. Maintain good communication between the saw
operator(s) and other members of the crew.

17. When felling trees, you may attach a guide rope to a
stationary vehicle, provided the vehicle is rendered
inoperative and of appropriate weight for tree being
felled.

18. Don’t leave a partially cut tree standing when work
has been suspended.

19. lf a tree becomes lodged on energized electrical
apparatus and cannot be removed by approved
work procedures, notify the power authority so that
isolation and de-energization can be established
before removal begins.

20. The climber’s climbing rope must never be used
as a pulling or guide rope.  Use appropriate
diameter and strength of rope for the task at hand.

21. Employ felling wedges and felling bars where
applicable.

22. Only competent employees should attempt felling
procedures or employees under the direct supervi-
sion of a competent person.
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SECTION X

SAFE LIMITS OF APPROACH

1000 GENERAL
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SECTION X

SAFE LIMITS OF APPROACH

1000 GENERAL
When working near energized apparatus and equip-
ment there are certain limits on how close workers may
come to that equipment.  These limits are called the
“Safe Limits of Approach” and are really warning
barriers.  They indicate that movement any closer will
place the worker(s) in a danger zone.

The following information should help the worker(s) to
remain outside that danger zone:

1 . Ontario Regulations for Construction Projects state
that worker(s) shall not bring any object, including
the worker(s) closer than 3 m (10 ft.) to a power line
for electricity rated at more than 750 volts.

2. When work is:
(a) being performed in accordance with the rules,

techniques and procedures approved by E&USA
for work in close proximity to energized power
lines and equipment

(b) being performed by persons who are qualified
to do such work

(c) being performed using tools, clothing and
equipment specifically designed for such work

(d) being supervised by a competent person; then
Table #9 - Safe Limits of Approach (Authorized
Person) — may be used.
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Table #9

Safe Limits of  Approach (Authorized Person)

Voltage Range                Minimum

(Phase to Phase)              Clearance

   750 to 35,000 0.9 m (3 ft.)

> 35,000 to 50,000 1.2 m (4 ft.)

> 50,000 to 150,000 1.5 m (5 ft.)

> 150,000 to 250,000 2.1 m (7 ft.)

> 250,000 to 550,000 3.7 m (12 ft.)

• Only authorized workers or workers under the
continuous direction of an authorized worker may
approach, work, or allow material or conductive
tools to approach exposed energized electrical
apparatus to limits as stated.

• In planning the task to be performed, consideration
must be given to the worker’s position in relation to
the exposed energized apparatus such that
planned movements of the worker’s body or
conductive tools, material or vegetation will not
result in any encroachment upon these limits.

3. When either the supervisor, or any worker(s)
working near energized conductors or apparatus is
not sure of the voltage levels, contact the local
power authority before anyone goes aloft.

4. Any aerial device used to raise a worker(s) in
proximity to energized apparatus or equipment
shall be equipped with upper and lower controls.
The lower controls shall be capable of positively
over-riding the upper controls.
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5. Good judgement should be used at all times and
remember:
Approved rubber gloves with a minimum Class 2
rating (20,000 volts) with leather protectors shall be
worn when a worker(s) is working within, or that
which is being worked on (branches, limbs) is
within 3 m (10 ft.) of apparatus energized between
0 and 50,000 volts phase to phase.
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SECTION XI

SAFE CLEAN UP PROCEDURES

1100 SAFE PROCEDURES FOR USE OF BRUSH
CHIPPERS

Safe Practices

1. Make sure all workers are trained in the mainte-
nance and safe use of brush chippers.

2. Maintain mechanical brush chippers in accordance
with standard practices and manufacturer's specifi-
cations.

3. Workers chipping brush, and those working close
to the chipper, shall wear approved face, eye, ear,
hand, head and foot protection.

4. Use work area protection (refer to Section 303,
Work Area Protection).

5. Do not start the chipper until it has been inspected
to ensure that the chipper blades are free from
obstructions.

6. When starting portable and hydraulic chippers,
bring them up to recommended RPM gradually and
reduce their speed slowly to stop.

7. Check the feeder chute for foreign objects before
starting the chipper.

8. Use all guards and protective devices installed on
the chipper by the manufacturer.

9. Shut down the engine immediately if any irregularity
occurs and do not restart it until the condition has
been remedied.

10. Check for and remove any wire, stones or other
non-wood debris embedded in the brush.
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11. When feeding brush into the chipper, stand off to
either side of the feed table, not directly behind it.
Standing on the curbside is best practice in order to
avoid vehicular traffic.

12. Feed only the amount of brush that the chipper can
readily accept.  The amount and diameter of the
brush should be governed by the capacity of each
unit.

13. Do not try to force brush into the unit.  The chipper
should feed itself after the brush has come into
contact with the revolving blades.  If it doesn’t, the
blades and/or cutting bar are probably dull or the
blade is not set properly.

14. Workers should approach a chipper in single file.
After feeding brush into the chipper, they should
turn away from the travelled portion of the road as
they leave.

15. Keep the chipper as far to the side of the road as
you can when chipping brush on a travelled road-
way.

16. Do not chip brush close to pruning or felling
operations.  The noise might interfere with spoken
instructions.

17. Wear loose fitting gloves while feeding brush into a
chipper and stand to one side of the feeder chute to
prevent injury due to kickback.

18. If a traffic vest is required, make sure it is of the tear
away type.

19. Do not use your hands or feet to push brush past
the face of the feeder chute.  Use a push stick or
brush to force shorter or thorny brush into the
chipper.  Be careful to avoid kickback when chip-
ping dead wood.
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20. Do not stand or pass directly in front of the exhaust
chute while the brush chipper is running.

21. Do not stand or sit on any part of the brush chipper
while it is operating, or while it is being moved from
one job site to another.

22. Ensure that brush is sectionaed into appropriate
lengths and free of bends.  This should ensure
brush runs straight off feed table and avoids
inadvertant movement toward operators.

23. Chips, if possible, should be unloaded from the
truck the same day as the chipping is done.  Wood
chips that have been left for more than two days
have been known to cause nausea and headaches
for workers unloading them.  If chips are left in the
dump box for extended periods, the worker should
wear a respirator while working in the enclosed
dump box.

24. Never leave a chipper unattended while it is in
operation.

25. Turn the motor ignition switch to the “OFF” position
and remove the key before servicing any brush
chipper.

26. Lock and block drums to prevent rotation before
maintenance procedures.  Leave the blocks in place
and tag the chipper until the maintenance is com-
plete.

27. Wear hand protection while working on or near the
chipper blades.

28. Sharp edges of used and new blades should be
covered with a designed guard or masking tape
while maintenance is being performed.

29. When changing the blades on any make of chipper,
make sure that the bolts and the bolt holes in the
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wedges and cylinders are in good condition, and
that they are completely free of dirt or any other
foreign matter.

30. After changing the blades on any make of chipper,
check to make sure that the wedge locking bolts
are securely tightened.  Follow this sequence to
check the wedge locking bolts between blade
changes:

FOR THE FIRST TWO DAYS AFTER CHANGING

THE BLADES: Check the wedge locking bolts for
tightness, at the job site before starting the chipper
and again after chipping brush for the first five
minutes.

FOR THE FIRST TWO DAYS AND UNTIL THE
NEXT BLADE CHANGE: Check the wedge bolts for
tightness, at the job site once a week before starting
the chipper.

Permission
If you can get permission from the Ministry of the
Environment, proper road authorities or adjacent
property owners, it may be acceptable to blow wood
chips along the roadside.  Depending on the circum-
stances, the wood chips may have to be loaded onto a
truck and disposed of in another approved location.

Public Relations
1. Move the chipper frequently along the proposed

chipping area to eliminate unsightly piles of chips.
Spread the chips manually if this is not practical.

2. Do not chip brush onto driveways, lawns, flower
beds, hedges, or any other area where it might
annoy the public.

3. Do not blow chips across the road.
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4. Remove chips from culverts, drains and ditches so
they do not interfere with drainage.

Coupling and Uncoupling Trailer Mounted Chippers
1. Use enough workers to safely handle and control

the weight of the chipper whenever coupling or
uncoupling a trailer mounted chipper.

2. Only one person should give signals to the truck
driver when attaching the chipper.

3. For proper control, do not push the chipper by hand
to the vehicle — back the vehicle to the chipper.

4. Check the trailer hitch to make sure the locking
mechanism is working properly before attaching
the chipper to a vehicle.

5. Install approved chains and connectors between
the vehicle and the chipper trailer.  If there is a
failure, the chains will prevent the chipper from
detaching.  Cross the safety chains beneath the
trailer tongue, allowing only enough slack to permit
turning.

6. When coupling or uncoupling, the trailer must be
properly blocked to ensure balance and immobility.

7. Do not walk between a vehicle and its connected
trailer while they are in motion, or likely to be
moved.

8. Before moving the chipper, attach the brake and
light cables and check the trailer’s brakes and
lights for proper operation.

1101 STUMP REMOVAL

Mechanical Removal
1. Ensure that loose material around the area of the

stump is removed prior to operation (e.g., rocks,
snow, ice, etc.).
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2. Ensure that the machine is stable and wheel
chocks are in place.

3. It is important that all protective devices are properly
maintained and repaired if necessary.

4. Wear the necessary personal protective equipment
when operating a power stumper (e.g., head, ear,
eye, hand and foot protection).

5. Warn people to stay away, using signs and warning
barriers.

6. If, for any reason, the operator must leave the
machine, the work must cease, the machine must
be stopped and the key must be removed.

7. Take small incrimental passes across the stump
rather than large ones.

8. When completed, clean up the area and fill in the
depression.

1102 HAULING OF BRUSH

All limbs under 10 cm (4 in.) in diameter are consid-
ered to be brush.  To haul brush away from the job site,
certain procedures should be followed:

1. Place brush in a convenient location for loading.

2. Place butt ends in the same direction for ease of
handling.

3.  Place "brush ropes" on the truck platform before
starting to load.  They can be used to secure the
brush while transporting and to make unloading
easier.

4. Load on the side of the truck opposite to traffic flow.

5. Cover and secure the load with a tarp while trans-
porting.
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1103 WORK ON CUSTOMER PREMISES

Good public relations are important in any industry and
good housekeeping will help create that relationship.
The supervisor should ensure a safe working environ-
ment for workers and the general public to prevent
injuries and damage to property.  Make arrangements
to remove piled wood on the day it is cut.  Offer any cut
timber to property owners for personal use.  If the
owner does not want the wood, dispose of it by other
means and in accordance with company policy.

Use barricades, warning signs and common courtesy
to warn the general public of any hazards that could
exist (e.g., falling limbs, chipper exhaust, chain saw
operation, etc.).

Utilize ground support to maintain a safe work zone.

1104 TOOL CLEAN UP

Inspect your tools/equipment and take certain precau-
tions with them at the end of the work shift, when
changing locations, or when not in use.

Chainsaws

1. Allow the saw to cool before working on or storing
it.

2. Wipe the saw to remove any oil, sawdust, etc.

3. Touch up the cutting chain with the proper file.  Use
eye and hand protection.

4. Visually inspect the bar.

5. Protect the saw blade by covering it with the chain-
saw guard.

6. Secure the saw on the vehicle while in transit.

7. Store saws in a well ventilated area.
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Hand Saws
1. Clean off any tree sap with an approved cleaner.

2. Inspect the saw for broken teeth and missing bolts
in the handle.

3. Touch up the cutting teeth with the proper file.  Use
eye and hand protection.

4. Check the sheath for any missing rivets or worn
stitching and repair if necessary.

5. Store the saw in an approved sheath (scabbard).

Pruners
1. Inspect for any damage or loose fittings on the

pruner.

2. Remove any material on the pruner (e.g., tree paint)
with an approved cleaner.

3. Inspect the rope and pulley.

4. Clean the insulated insert with an approved cleaner.

5. Ensure the pruner head is hooded.

6. Store either in a container or secure in a tool rack
on the vehicle.

Clothing
1. Discard contaminated clothing, if cleaning will not

decontaminate.

2. Clean neoprene gloves, aprons, etc. with mild soap
and warm water.

3. Discard breathing apparatus cartridges when spent
or clogged.
NOTE: When using chemicals, always check for

proper labelling and safe handling
procedures.
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