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The only portion of this document subject to this second public review and
comment is the standard and, within the standard, only the text portions not
grayed out. The front matter (foreword, contributors) and the back matter
(annexes) are not part of the standard and are not subject to public review. In
addition, any text that is grayed out is also not subject to this second public review,
as that text has not been changed since the first public review and thus is
considered approved.

Any comments received regarding gray text will be held for the next revision cycle
and will not be responded to this cycle. Some parts of the front and back matter are
not finalized and are included or referenced here for placement only. Any comments
submitted that relate to the front and back matter will be reviewed by ISA but may
not be brought to the Z133 Committee and will not receive a committee response.
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FOREWORD

(The information contained in this Foreword will not be part of this American National
Standard (ANS) and will not be processed in accordance with ANSI’s requirements for an
ANS. As such, this Foreword may contain material that has not been subjected to public
review or a consensus process. In addition, it does not contain requirements necessary for
conformance to the standard. Any comments submitted that relate to this Foreword will be
reviewed by ISA but may not be brought to the 2133 Committee and will not receive a

committee response).

This standard was developed for the arboriculture industry under the
procedures of the American National Standards Institute by the Accredited
Standards Committee on Safety Requirements for Arboricultural Operations,
Z133. The secretariat of the Z133 Committee is held by the International
Society of Arboriculture.

The Accredited Standards Committee Z133 was organized on 4 April 1968, in
response to efforts by Mrs. Ethel M. Hugg of Johnstown, New York. Mrs.

Hugg’s son had died while trimming trees, and this tragic incident caused her
to write to federal and state authorities and to various other organizations in
an attempt to have measures initiated that would make tree trimming safer.

The Z133 Committee was organized with the National Arborist Association
(now the Tree Care Industry Association) as secretariat. Committee
delegates included representatives of industry, labor, the academic
community, government, equipment manufacturers, insurance carriers, and
other interested experts. The International Shade Tree Conference (now the
International Society of Arboriculture) became the secretariat of the
committee in November 1969.

The initial standard was unanimously adopted by the committee on 14 July
1971, and was approved as an American National Standard on 20 December
1972.

The Z133 Committee continues to monitor arboriculture safety performance,
providing interpretation and clarification of the intent of the requirements in
the standard and for any adjustments or revisions of the standard.

Portions of the safety standard have been adopted by the Occupational Safety
and Health Administration (OSHA).



The committee recognizes that manufacturers provide instruction manuals
regarding operation of their products, but these manuals are not dispositive
of whether a particular risk or hazard exists.

This standard is reviewed on a continual basis by the committee and
reviewed by the public. Revisions have occurred in 1978, 1982, 1987,
1994, 2000, 2006, 2012, and 2017. The 2024 revision has undergone
significant changes. Editorial and substantive changes have been made as a
result of committee review and public comment.

There are 10 annexes in this standard. All 10 are informative and are not
considered part of this standard.

Suggestions for improvement of this standard are welcome. For general
comments or questions, email the International Society of Arboriculture at
Z133@isa-arbor.com.
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1 GENERAL

1.1 Scope
This standard contains arboriculture safety requirements and recommendations

for pruning, repairing, maintaining, and removing trees; cutting brush; and using
equipment in such operations.

Note: Terms specific to the safe practice of arboriculture appear in boldface
type at first use and are defined in Annex A, Glossary of Terms, for ANSI

Z133.

1.2 Purpose

1.3 Application

1.4 Responsibilities of the Employee



2 NORMATIVE REFERENCES



3 GENERAL SAFETY REQUIREMENTS

3.1 General

3.1.2 Employers shall train their employees on the equipment and processes
utilized in arboricultural operations in which the employees are engaged.

3.2 Emergency Procedures and Readiness



3.3 Personal Protective Equipment (PPE)

3.3.4 Arborists engaged in arboricultural operations shall wear head protection
(helmet/hard hat) that conforms to ANSI Z89.1. Class E helmets shall be worn
when working in proximity to electric supply lines, in accordance with ANSI Z89.1.

3.3.5 Hearing protection against the effects of noise exposure shall be worn when
sound levels exceed an 8-hour, time-weighted average (TWA) of 85 decibels (dB)
and when it is not practical to decrease or isolate noise levels that exceed
acceptable standards.

3.3.7 Footwear appropriate to the known work site hazards shall be approved by
the employer and worn by the employee. The employer is not responsible for
providing nonspeciality footwear.

3.4 Job Briefing and Work Site Setup
3.4.1 The employer shall provide the arborist in charge of performing a job
briefing with available information on the known hazards pertaining to each job.



3.4.4 An inspection shall be made by a qualified arborist with training in electrical
hazard recognition to determine whether an electrical hazard exists before
performing arboricultural operations.

Note: See Section 4 for Electrical Level 1-4 Arborist qualifications.

3.4.5 An arborist with training in the assessment of tree hazards shall visually
inspect the tree, including the root collar and the area immediately surrounding the
tree, for hazards before anyone enters the tree or performs any work on the tree.

3.4.8 The arborist in charge shall determine whether direct supervision is needed
on a work site.



3.4.9 A system of verbal or nonverbal communication shall be established or
reviewed among all affected workers on site, establishing at a minimum command

and response.

Note: Example of how to use (arborist aloft cutting, personnel on ground
below):

¢ Command: "Stand clear."

e Response: "All clear."

3.4.11 Prior to dropping or lowering trunks, branches, fruit, or equipment, a landing
area (drop zone) shall be established.

3.4.11.1 People shall be excluded from an active drop zone unless
authorized by the arborist aloft or for emergency response.

3.4.11.2 A visible drop zone should be established as an aid to avoid falling
objects.

3.5 Traffic Control



3.6 Fire Protection

3.6.3 Spilled fuel shall be cleaned up or protected from possible ignition.

3.6.9 When safe to do so, arborists shall ensure accumulation of combustible
materials is clear of ignition sources.

3.7 Training and Education



be trained in, and made familiar with, the safety-related work practices, safety
procedures, and other safety requirements pertaining to their job assignments.

Note: On-the-job training with direct supervision may be used to develop
competency.

3.7.3 Learning objectives should be established at the beginning of training.
3.7.4 Employee training and retraining should be documented.

3.7.5 The employer shall determine, through regular supervision and on-the-job
assessments conducted on at least an annual basis, that each employee is
complying with the safety-related work practices required by their job
assignments.

3.7.5.1 On-the-job assessments should be documented.

3.7.6 The employer shall provide additional training or retraining to an employee
under any one or more of the following conditions:

a) It is determined that the employee has performed a safety-sensitive task
incorrectly,

b) New technology, new types of equipment, and/or changes in procedures
necessitate the use of safety-related work practices that are different from
those which the employee would normally use.

c) Itis otherwise determined as needed by the employer.



4 ELECTRICAL HAZARDS

4.1 General

4.1.2 The employer shall ensure that the arborists’ training and degree of training
in electrical hazards are determined by the risk to the arborist for the hazard(s)
involved. Such training shall include, but is not limited to:

a) the minimum approach distance (MAD) for the maximum voltage within
the area as well as the skills and techniques necessary to maintain that
distance;

b) that under normal operating conditions, electric supply lines are energized
and could cause serious injury or death if direct contact or indirect
contact occurs;

c) that in situations of abnormal conditions, such as severe storms or other
natural disasters, or abnormal electric supply line system configurations, all
wires and cables, including communication lines, may carry deadly
voltages. During such conditions, all utility infrastructure should be treated as
energized, as both direct and indirect contact could result in serious injury or
even death;

d) that the human body is conductive and will provide a path for the flow of
electricity to a grounded object or to the ground itself;

e) that vegetation is conductive; and

f) that electric shock resulting in serious injuries or electrocution (death)
can occur from direct contact with an energized electric supply line or indirect
contact with an energized tree part, tool, or equipment, the human body, or
other energized object. Step potential and touch potential are forms of
indirect contact.

4.1.3 A qualified arborist shall inspect the work site to determine whether an
electrical hazard as described in this section exists and shall consult with the
electrical system owner/operator if uncertain about the presence or nature of
an electrical hazard before performing arboricultural operations.

4.1.4 Storm work and emergency conditions create abnormal hazards. Arborists
performing work in the aftermath of storm or similar emergency conditions shall be
trained in special hazards related to this type of work. When the applicable MAD
cannot be maintained, work shall stop, and the arborist in charge shall develop an
electrical hazard abatement plan with the designated electrical system
owner/operator supervisor.



Note: See Annex H, Electrical Hazard Abatement, for guidance.

4.1.5 Arborists who are performing work that is approaching proximity to electrical
facilities shall be aware that the components of those systems, mainly the electric
supply lines, have the ability to sag and sway due to influences such as weather
conditions (e.g., ambient air temperature, wind, snow/ice load) or operational
conditions (e.g., span length, electric supply line type, system age, electrical load).

4.1.11 Due to the hazards of step and touch potential, if the distance between the
aerial device and electric supply line(s) becomes closer than the required MAD,
worker(s) shall warn the equipment operator and other personnel on the ground, if
present, and direct them to keep clear of the vehicle and attached equipment (e.g.,
chipper) until MAD is visually established and communicated.



4.2 Electrical Level 1 Arborist - Unqualified for Any Voltages

4.2.2 The Electrical Level 1 Arborist or trainee has received fundamental
education in electrical hazard safety awareness but does not have related on-the-
job experience nor familiarity with the related electrical system equipment or with
performing arboricultural operations in proximity to any voltages. They shall not
perform work where electrical hazards exist. They shall adhere to the MAD in Table
1.



4.2.3 The Electrical Level 1 Arborist shall not access or perform work that is within
the MADs shown in Table 1.

4.2.4 The Electrical Level 1 Arborist shall not cause any vegetation to violate the
applicable MADs shown in Table 1.

4.2.5 There shall be no direct or indirect contact with electric supply lines,
communication lines, or equipment, regardless of whether they are energized or
deenergized and grounded.

Table 1. MADs to energized electric supply lines and
communication lines for Electrical Level 1 Arborist -
Unqualified for Any Voltages.

4.3 Electrical Level 2 Arborist — Qualified for Voltages of 750 V

or Less
Note: Formerly: Incidental Line Clearance.

4.3.1 The items contained in Section 4.1, General, shall be applicable to this
section.

4.3.2 The Electrical Level 2 Arborist is an arborist who performs arboricultural
operations where an electrical hazard of low voltage (750 V or less) exists but who



is not working for the purpose of clearing space around the electric supply lines on
behalf of the utility or organization that controls or operates the lines or equipment.
The Electrical Level 2 Arborist shall have related training and on-the-job experience,
be familiar with the electrical system equipment, and have demonstrated the
competency in performing arboricultural operations in proximity to low voltages
(750 V or less). They shall adhere to the MAD in Table 2.

4.3.2.1 The Electrical Level 2 Arborist is trained and competent to perform
arboricultural operations within 10 ft (3 m) of 750 V and lower, but not closer
than distances shown in Table 2.

Note: The Electrical Level 2 Arborist may enter a tree and perform
work within the tree but not bring their body nor conductive material
within 10 ft (3 m) of the high-voltage electric supply line in excess of
750 V.

4.3.2.1.1 When the low voltage safety regulations of an individual
OSHA state plan require it, voltages below 750 V shall be utilized.

4.3.3 The employer shall verify that the Electrical Level 2 Arborist is trained and has
demonstrated competency to work within proximity to electrical hazards consistent
with OSHA 29 CFR 1910, Subpart S.

4.3.4 The employer shall ensure that the Electrical Level 2 Arborist and Electrical
Level 2 Arborist Trainee’s training and degree of training in electrical hazards is
determined by the risk to the arborist for the hazard(s) involved. Such training shall
include, but is not limited to:

a) familiarity with the safety-related work practices, safety procedures, and
other safety requirements in this section that pertain to their job
assignments;

b) familiarity with any other safety practices, including applicable emergency
procedures (e.g., aerial rescue), that are not specifically addressed by this
section but that are related to their work and are necessary for their safety;

c) the skills and techniques necessary to distinguish exposed live parts from
other parts of electric equipment;

d) the skills and techniques necessary to determine the nominal voltage of
exposed live parts; and

e) the MADs specified in this section (Table 2) which correspond to the voltages
to which the arborist will be exposed, and the skills and techniques necessary
to maintain those distances.



4.3.10 For an Electrical Level 2 Arborist with previous training, an employer may
determine that the arborist has demonstrated the competency required by this
paragraph using the following process:

1) validate that the arborist has the training required by this section; and

2) use an examination or interview to make an initial determination that the
arborist understands the relevant safety-related work practices before they
perform any work covered by this section; and if so



3) supervise the arborist closely until that arborist has demonstrated
competency as required by this section.

4.3.13 When MAD cannot be maintained by the Electrical Level 2 Arborist, work
shall stop, and the Electrical Level 2 Arborist’s supervisor shall develop an electrical
hazard abatement plan with the designated electrical system owner/operator
supervisor.

Note: See Annex H, Electrical Hazard Abatement, for guidance.

4.3.15 When vegetation is contacting energized electric supply lines, contacting
electric equipment, or within MAD as specified in Table 2, it shall only be removed
using clean and dry insulating pruning tools.

4.3.16 Insulating pruning tools shall be designed and constructed to withstand the
line voltage, as outlined in Annex I, Insulating Pruning Tools.

4.3.17 Trees that are utilized as an alternative to traditional power poles, with
electric supply lines directly affixed to them using cross arms, insulators, or other
attachment methods, shall not be climbed or otherwise worked in, either with or
without the use of insulating pruning tools and equipment (such as aerial lifts). An
electrical hazard abatement plan must be implemented prior to the commencement
of work and shall involve coordination with the designated system owner/operator
supervisor. See Annex H for Electrical Hazard Abatement Plan.

Table 2. MADs to energized electric supply lines for Electrical
Level 2 Arborist — Qualified for Voltages of 750 V or Less.




4.4 Electrical Level 3 Arborist — Qualified for Voltages Up to 35
kV

Note: Formerly: Incidental Line Clearance

4.4.2 The Electrical Level 3 Arborist is an arborist who performs arboricultural
operations where an electrical hazard of voltages (35 kV or less) exists but who is
not working for the purpose of clearing space around the electric supply lines on
behalf of the utility or organization that controls or operates the lines or equipment.
The Electrical Level 3 Arborist shall have related training and on-the-job experience,
be familiar with the electrical system equipment, and have demonstrated the
competency in performing arboricultural operations in proximity to high voltages
(35 kV or less). They shall adhere to the MAD in Table 3.

4.4.2.1 The Electrical Level 3 Arborist (35 kV and lower) is trained and
competent to perform arboricultural operations within 10 ft of 35 kV and
lower but not closer than distances shown in Table 3.

Note: The Electrical Level 3 Arborist may enter a tree and perform work
within the tree but not bring their body nor conductive material within
distances shown in Table 3 of the high voltage electric supply line in excess of
35 kV.



4.4.3 The employer shall verify that the Electrical Level 3 Arborist is trained and has
demonstrated competency to work within proximity to electrical hazards consistent
with OSHA 29 CFR 1910, Subpart S.

4.4.4 The employer shall ensure that the Electrical Level 3 Arborist and Electrical
Level 3 Arborist Trainee’s training and degree of training in electrical hazards is
determined by the risk to the arborist for the hazard(s) involved. Such training shall
include, but is not limited to:

a) familiarity with the safety-related work practices, safety procedures,
and other safety requirements in this section that pertain to their job
assighments;

b) familiarity with any other safety practices, including applicable
emergency procedures (e.g., aerial rescue), that are not specifically
addressed by this section but that are related to their work and are
necessary for their safety;

c) the skills and techniques necessary to distinguish exposed live parts
from other parts of electric equipment;

d) the skills and techniques necessary to determine the nominal voltage of
exposed live parts; and

e) the MADs specified in this section (Table 3) which correspond to the
voltages to which the Electrical Level 3 Arborist will be exposed and the
skills and techniques necessary to maintain those distances.

4.4.5 The employer shall determine, through regular supervision and through
inspections conducted on at least an annual basis, that the Electrical Level 3 Arborist
is complying with the safety-related work practices required by this section.

4.4.6 An Electrical Level 3 Arborist shall receive additional training (or retraining) if
the Electrical Level 3 Arborist must employ safety-related work practices that
are not normally used during their regular job duties.

Note: OSHA considers tasks that are performed less often than once
per year to necessitate retraining before the performance of the work
practices involved.

4.4.6.1 An arborist shall receive additional training (or retraining) under
either of the following conditions:



4.4.10 For an Electrical Level 3 Arborist with previous training, an employer may
determine that the arborist has demonstrated the competency required by this
paragraph using the following process:

1) validate that the arborist has the training required by this section; and

2) use an examination or interview to make an initial determination that
the arborist understands the relevant safety-related work practices
before they perform any work covered by this section; and if so

3) supervise the arborist closely until that arborist has demonstrated
competency as required by this section.

4.4.13 When MAD cannot be maintained by the Electrical Level 3 Arborist, work
shall stop, and the Electrical Level 3 Arborist’s supervisor shall develop an electrical
hazard abatement plan with the designated electrical system owner/operator
supervisor.

Note: See Annex H, Electrical Hazard Abatement, for guidance.



4.4.14 When vegetation is contacting energized electric supply lines, contacting
electric equipment, or within MAD as specified in Table 3, it shall only be removed
using clean, and dry insulating pruning tools.

4.4.16 Insulating pruning tools shall be designed and constructed to withstand the
line voltage, as outlined in Annex I, Insulating Pruning Tools.

4.4.17 Trees that are utilized as an alternative to traditional power poles, with
electric supply lines directly affixed to them using cross arms, insulators, or other
attachment methods, shall not be climbed. An electrical hazard abatement plan
must be implemented prior to the commencement of any arboricultural operation
on said tree(s) and shall involve coordination with the designated system
owner/operator supervisor. See Annex H for Electrical Hazard Abatement Plan.

Table 3. MADs to energized electric supply lines for Electrical Level
3 Arborist - Qualified for Voltages Up to 35 kV .




4.5 Electrical Level 4 Arborist - Line Clearance - Qualified for
All Voltages

4.5.2 The Electrical Level 4 Arborist, also known as a line clearance arborist, Is
an arborist who performs line clearance arboricultural operations for the purpose of
clearing space around the electric supply lines and equipment on behalf of the
utility or organization that controls or operates the lines or equipment. The
Electrical Level 4 Arborist shall have related training and on-the-job experience, be
familiar with the electrical system equipment and hazards of performing
arboricultural operations in proximity to all voltages, and have demonstrated the
competency in performing arboricultural operations in proximity to all voltages.
They shall adhere to the MAD in Table 4.

4.5.3 The employer shall verify that the Electrical Level 4 Arborist is trained and has
demonstrated competency to work within proximity to electrical hazards consistent
with OSHA 29 CFR 1910.269(a)(2) training requirements.

4.5.4 The employer shall ensure that the Electrical Level 4 Arborist and Electrical
Level 4 Arborist Trainee’s training and degree of training in electrical hazards is
determined by the risk to the arborist for the hazard(s) involved. Such training shall
include, but is not limited to:

a) familiarity with the safety-related work practices, safety procedures,
and other safety requirements in this section that pertain to their job
assignments;

b) familiarity with any other safety practices, including applicable
emergency procedures (such as aerial rescue), that are not specifically
addressed by this section but that are related to their work and are
necessary for their safety;

c) the skills and techniques necessary to distinguish exposed live parts
from other parts of electric equipment;

d) the skills and techniques necessary to determine the nominal voltage
of exposed live parts; and



e) the MADs specified in this section (Table 4) which correspond to the
voltages to which the Electrical Level 4 Arborist will be exposed and
the skills and techniques necessary to maintain those distances.

4.5.5 The employer shall determine, through regular supervision and through
inspections conducted on at least an annual basis, that the arborist is complying
with the safety-related work practices required by this section.

4.5.9 The employer shall ensure that the Electrical Level 4 Arborist has demonstrated
competency in the work practices involved before that arborist is considered as
having completed the training required by this section.

4.5.10 For an Electrical Level 4 Arborist with previous training, an employer may
determine that the arborist has demonstrated the competency required by this
paragraph using the following process:

1) validate that the arborist has the training required by this section; and

2) use an examination or interview to make an initial determination that the
arborist understands the relevant safety-related work practices before they



perform any work covered by this section; and if so

3) supervise the arborist closely until that arborist has demonstrated competency
as required by this section.

4.5.13 Electrical Level 4 Arborist and Electrical Level 4 Arborist Trainees performing
line clearance after a storm or under similar conditions shall be trained in the
hazards associated with this type of work and in the recognition of the hazards of
step and touch potential.

4.5.14 When a contract employer is performing work for an electrical system
owner/operator (host employer), it shall be the responsibility of the contract
employer, who is receiving host-employer information, to communicate the
information and any other known hazardous conditions relevant to the affected
workers performing the affected work.

4.5.14.1 Before work begins, the contract employer and the host employer
shall coordinate their work rules and procedures so that each arborist of the
contract employer and the host employer is protected.

4.5.14.2 Before work begins, the contract employer shall advise the host
employer of any unique hazardous conditions presented by the contract
employer’s work. Weather and operational factors shall be taken into
consideration when establishing work plans for maintaining the MAD required
under all operating conditions. Work plans shall require monitoring of
electric-supply-line positioning, communication with the host employer to
relay work plans, and other specific requirements.

4.5.14.3 The contract employer shall advise the host employer of any
unanticipated hazardous conditions of the electrical system found during that
contract employer’s work. This information shall be provided to the host
employer within two working days after discovering the hazardous condition.

4.5.15 A second qualified line-clearance arborist or line-clearance arborist
trainee (with a minimum of training in emergency procedures), shall be within
unassisted voice communication and should be within visual contact during line-
clearance operations aloft when a qualified line-clearance arborist or line-clearance
arborist trainee must approach closer than 10 feet (3.05 m) to any energized
electric supply line in excess of 750 volts (primary conductor) or when:



® the arborist/trainee aloft must approach closer than 10 ft (3.05 m) of
applicable MAD in Table 4 to any energized electric supply lines in excess
of 750 V (high-voltage electric supply line);

® vegetation, which cannot first be cut (with an insulating pole pruner/pole
saw), is being removed to sufficiently clear electric supply lines so as to
avoid contact; and/or

® roping is required to remove vegetation from such electric supply lines.

4.5.16 Insulating pruning tools shall be designed and constructed to withstand the
line voltage, as outlined in Annex I, Insulating Pruning Tools.

Note: A pruning tool constructed of a material that the employer can
demonstrate has insulating qualities meeting OSHA 29 CFR 1910.269
paragraph (j)(1) as presented in Annex I of this standard is considered as
insulated under this section if the tool is clean and dry.

4.5.18 If MAD (shown in Table 4) cannot be maintained by the Electrical Level 4
Arborist during arboricultural operations, the Electrical Level 4 Arborist shall request
that the electrical system owner/operator’s designated supervisor in charge
coordinate communications and operations between the electrical system
owner/operator and the line-clearance arborist to mitigate the electrical hazard.
Mitigation options should include all safe, OSHA-compliant, practical work methods,
and, where necessary, deenergizing, testing, isolating, and grounding the electric
supply lines by the electrical system owner/operator (see Annex H, Electrical
Hazard Abatement). The designated electrical system owner/operator arborist and
the designated Electrical Level 4 Arborist in charge shall confirm that protective
ground(s) have been installed as close as is practical to the line-clearance work to
be performed to prevent hazardous differences in electrical potential.

4.5.19 When vegetation is contacting energized electric supply lines, contacting
electric equipment, or within MAD as specified in Table 4, it shall only be removed
using insulating pruning tools.



4.5.21 Trees that are utilized as an alternative to traditional power poles, with high-
voltage electric supply lines directly affixed to them, using cross arms, insulators,
or other attachment methods shall not be climbed; however, they may be worked
with an insulated aerial lift and insulating pruning tools. Such trees that must be
climbed shall first have the line deenergized, tested, isolated and grounded and an
electrical hazard abatement plan developed with the designated system
owner/operator supervisor.



Table 4. MADs from energized electric supply lines for Electrical Level 4 Arborist
- Line Clearance - Qualified for All Voltages.







5 VEHICLE OPERATIONS

5.1 General

5.1.7 Hazards that cannot be removed found in a walkaround prior to moving the
unit, motor vehicle, or mobile equipment shall be flagged, marked, or otherwise
identified. The operator shall be made aware of such hazards prior to proceeding.

Note: Use of reverse signal alarms (audible above the surrounding noise
level), a backup camera, or a spotter are methods to help mitigate the risks
associated with backing.

5.1.9 Manufacturers’ preventive maintenance inspections and parts replacement
procedures should be followed. The following are general safety precautions:

5.1.9.1 Units shall be turned off.
5.1.9.2 Keys shall be removed from the ignition.

5.1.9.3 All rotating parts and moving parts shall be stopped and secured, if
applicable.



5.1.9.4 All applicable sources of energy, including, but not limited to,
mechanical, electrical, hydraulic, pneumatic, chemical, and thermal energy,
shall be verified to be released.

Defects or malfunctions affecting the safe operation of equipment shall be
corrected before the unit(s) is placed into use.

Note: See Annex C.2, Control of Hazardous Energy.

5.1.11 Material, dunnage, and equipment carried on units shall be properly stored
and secured in compliance with the design of the units and, where applicable, in
accordance with federal, state, or local regulations.



5.1.23 To avoid the hazard of spontaneous combustion, wood chips should not be
left in units for extended periods.

5.2 Motor Vehicles
5.2.1 All applicable requirements in Section 5.1, General, shall apply to this section.

5.2.2 When used for business operations, motor vehicles in excess of 10,000
pounds (4,536 kg) gross combined vehicle weight or combined rated weight shall
be considered a commercial motor vehicle and thus operated in compliance with the
Federal Motor Carrier Safety Regulations (FMCSR), state, and local laws.

Note: Pickup trucks, when towing machinery on public roadways, may have
a combined weight or weight rating over 10,000 pounds (4,536 kg).

5.3 Mobile Equipment
5.3.1 All applicable requirements in Section 5.1, General, shall apply to this section.

5.3.2 Permanently mounted mechanical clearing devices and similar implements
should be equipped with a deadman or interlocking control. When deadman
controls are not available, the worker shall disengage the power source to the
implement or device before dismounting.

5.4 Machinery
5.4.1 All applicable requirements in Section 5.1, General, shall apply to this section.

5.4.2 Worker access on or in machinery shall be limited to required occasional
activities, such as inspection or maintenance, unless there is a manufactured
designated seat or worker station.

5.4.3 When machinery is towed:

5.4.3.1 Safety chains, when equipped, shall be crossed under the tongue of
the equipment being towed and adjusted to the appropriate length, without
twists or knots.

5.4.3.2 Connecting links and repair links shall be of the same or greater
strength as the safety chain(s) being used.

5.4.3.3 All coupling devices (e.g., pins, electrical connections, emergency
break-away devices) shall be in place and in proper working condition.
Towing units shall meet the towing capacities necessary for the intended
load.



5.4.4 Prior to being detached, towed machinery shall be chocked or otherwise
prevented from unintended movement.

5.5 Remote Control(led) Device Operation

5.5.5 Remote control operators shall always maintain a safe distance from drop
zones, machinery/equipment, work aloft, and/or hazards present on job sites, such
as energized electric supply lines.

5.6 Specialized Units

5.6.1 Aerial Devices



5.6.1.5 Before the aerial device is set up for use, the work site shall be
surveyed for hazards, including:

e insufficient supporting surfaces, such as soft ground
e ditches

e excessive slopes, drop-offs, curbs

e debris

e overhead obstructions and electric supply lines

e weather conditions

e presence of unauthorized persons

e road or work site traffic

e subsurface chambers, such as underground utility components or septic
systems

e factors affecting stability, including uneven surfaces and the manufacturer’s
maximum allowable slope and limits

5.6.1.7 Operator shall not exceed the lifting capacity of the hoisting device.

5.6.1.7.1 Combined loads shall not exceed rated lift capacities. Load ratings
shall be permanently posted on aerial devices (in accordance with ANSI/SIA
A92.2 or A92.5), as applicable to the specific aerial device.



5.6.1.10 The operator of the outrigger controls shall ensure adequate clearance
exists and give warning to all workers in the immediate vicinity of the unit prior to
lowering or raising the outrigger.

5.6.1.10.1 The outrigger alarm, if so equipped, shall be operational.

5.6.1.10.2 If the alarm is found to be nonoperational in the field, a
command-and-response system shall be used.

5.6.1.14 The platform should be kept clean from the accumulation of debris that
may overload the platform. Debris accumulation should also be removed when the
accumulation may affect the safety of the operator.

5.6.1.17 A chain saw scabbard may be used on the outside of the platform if
lanyard/tether is used to secure the saw while not in use.

5.6.1.19 Before moving an aerial device for travel, the operator shall inspect the
aerial device to ensure the boom(s) are in stowed position(s) (cradled) and



secured, the tools are secured, and the outriggers are stowed or positioned for
travel per manufacturer specifications.

5.6.1.20 When operating aerial devices, the operator shall look primarily in the
direction the platform (aerial bucket) is traveling and be aware of the location of
the booms, including the elbow/knuckle area, in relation to all other objects and
hazards.

5.6.1.21 When transferring from the platform (aerial bucket) of an aerial device to
a tree, arborists shall remain secured to the aerial device until they are properly
secured to the tree.

5.6.1.21.1 The arborist should choose a tie-in point that will not create an
unbalanced swing when transferring to the tree.

5.6.1.21.2 The arborist shall preload the new tie-in point with their weight
before releasing the current means of being secured.

5.6.1.21.3 At no time shall work be performed while an arborist is secured to
both the aerial device and the tree.

5.6.1.22 Arborists shall remain properly secured at all times when transferring from
the bucket of an inoperative aerial device to the platform (aerial bucket) of an
operative aerial device to facilitate an emergency descent.

5.6.1.23 The lower controls of an aerial device shall not be used for continuous
operation when the operator is in the platform (aerial bucket).

5.6.1.23.1 Lower controls shall not be operated unless permission has been
obtained from the arborist in the platform, except in case of emergency.

5.6.1.24 Clearances from passing vehicles shall be maintained or traffic control
shall be provided when booms or platforms (aerial buckets) are operated over
roads, in accordance with the Manual on Uniform Traffic Control Devices (MUTCD),
Part 6, and federal, state, or local regulations, as applicable.

5.6.1.24.1 Clearances shall be maintained for outriggers and any other
portion of the vehicle that may extend into or over the lanes of travel or that
work over them.

5.6.1.25 Workers shall not perform arboricultural operations, such as pruning or
cutting of trees, from the top of vehicle bodies or cab protectors unless the worker
is properly protected from the fall hazard.

5.6.1.26 Hydraulic/pneumatic tools shall be disconnected when they are being
serviced or adjusted, except where manufacturers’ procedures require otherwise.

5.6.1.27 To avoid flying particles and whipping hydraulic/pneumatic hoses,
pressure shall be released before the hoses are disconnected, except where quick-



5.6.1.31 Booms, platforms (aerial buckets), or any other part of the aerial device
shall not be allowed to make contact or encroach upon minimum approach
distances (MADs) with energized electric supply lines, poles, or similar conductive
objects.

5.6.1.32 Due to hazards of step and touch potential, if the distance between the
aerial device and energized electric supply line(s) is less than the required MAD,
workers on the ground shall move away and remain clear of the aerial-device
vehicle and attached equipment (e.g., chipper) until the required MAD is
reestablished.

5.6.1.35 Electric cables/cords used with tools, lights, or other conductive material
shall not be run from the vehicle or other power source to the platform (aerial
bucket) when arborists are working in proximity to energized electric supply lines.

5.6.1.37 During aerial device operations, arborists and other workers shall maintain
a MAD from energized electric supply lines in accordance with the appropriate table
of this standard as required by their level of training.



5.6.1.38 Arborists and other workers shall be instructed that aerial platforms (aerial
buckets) do not protect them from other electric paths to the ground, such as paths
through trees or guy wires, or from phase-to-phase contact. All paths of electric
contact shall be considered to cause death or serious injury.

5.6.1.39 Arborists using a boom-supported elevating work platform shall
operate the platform within the limits of intended use as defined by the
manufacturer in the operator’s manual, ANSI/SIA A92, and applicable governmental
regulations.

5.6.1.39.1 Equipment shall be maneuvered at or below the appropriate travel
speed to ensure stability, and the operator shall assess the surfaces on which
the equipment will travel, including ground conditions and slope, and
distances to obstacles and overhead lines.

5.6.1.39.2 A spotter shall be used when the equipment is travelling if the
view in the direction of travel is obstructed.

5.6.1.40 Loading, unloading, and transporting shall comply with manufacturers’
procedures.

5.6.1.40.1 Towing vehicles and trailers shall meet or exceed federal, state,
and local Department of Transportation (DOT) requirements and
manufacturers’ specifications.

5.6.1.40.2 The unit shall not be operated in an elevated position on trailer
unless specifically designed by the manufacturer for that purpose.

5.6.1.40.3 Equipment and cargo securement shall meet or exceed federal,
state, and local DOT requirements and manufacturers’ specifications.

5.6.1.41 Only operators who have received instruction and training regarding the
inspection, application, responsibilities, and operation shall operate a boom-
supported elevating work platform.

5.6.1.41.1 The operator shall be informed of the location of the manual and
familiarized with the controls, safety devices, and operating characteristics of
the work platform being operated.

5.6.1.42 Insulating boom-supported elevating work platforms shall meet the
dielectric safety requirements of ANSI/SIA A92.

5.6.1.42 When an electrical hazard is present, uninsulated units, including those
that may have an insulated liner or other insulating properties shall follow MADs as
laid out in Table 1.

5.6.1.42.1 Due to hazards of electric step and touch potential, workers on
the ground shall remain clear of the aerial device and attached equipment
when the boom is aloft.



5.6.2Brush Chippers
5.6.2.1 Access panels and guards for maintenance and adjustment, including
the discharge chute and cutter housing, shall be closed and secured prior to
starting the engine of brush chippers. These access panels shall not be
opened or unsecured until the engine and all moving parts have come to a
complete stop and the ignition key has been removed and pocketed by the
authorized person before proceeding.

Note: See Annex C.2, Control of Hazardous Energy.



5.6.2.7 When using a winch in chipper operations, the operator shall ensure
that the winch line is properly stored before initiating chipper operations.

EXCEPTION

A winch line may be used to assist with positioning material onto the
feed table and into infeed hopper. Once the material has been
positioned, the winch line must be properly stored before continuing
chipping operations.

5.6.2.8 For additional operational requirements, see Section 9.6, Brush
Removal and Chipping.

5.6.3 Sprayers and Related Equipment
5.6.3.1 The items contained in Section 5.1, General, and Section 5.4,
Machinery, that are applicable to sprayers and related equipment shall always
be included in the review of this section.

5.6.3.2 Working and walking surfaces of all sprayers and related equipment
shall be covered with skid resistant material.

5.6.3.3 A unit on which the applicator/operator stands while the unit is in
motion shall be equipped with guardrails around the working area where the
worker is exposed to a fall of more than 4 ft and/or if there is a danger of the
applicator being run over by the vehicle. Guardrails shall be constructed in
accordance with ANSI A1264.1.

5.6.3.4 All fittings and hoses shall be of sufficient strength to withstand or
exceed the maximum pressure of the system. At no time should any part of
the body be used to locate leaks or damaged sections of hose.

5.6.3.5 The operator shall be aware of the location and use of all safety shut-
off valves. Tank shut-off valves should be marked as such.

5.6.3.6 All spray tanks shall have means to determine the level of liquid in
the tanks without opening the tank lid.

5.6.3.7 The applicator/operator shall make a visual inspection of hoses,
fittings, exposed plumbing, tanks, covers, and related equipment prior to use
each workday.

5.6.3.8 The applicator/operator shall not allow hoses or other parts of the
equipment to create a tripping hazard for coworkers or the public.

5.6.3.9 The applicator/operator shall have a firm grip on the spray
gun/excavation tool when pulling the trigger.

5.6.3.10 Entering enclosed tanks or spaces shall be prohibited unless
performed through a confined-space entry plan in compliance with OSHA



1910.146 requirements, which include atmospheric quality testing, training,
PPE, supervision, and emergency response procedures.

5.6.3.11 The applicator/operator shall be aware of underground utility
locations when drilling holes in the ground for fertilizer or pesticide
applications. All work shall be in compliance with federal, state, and local
underground facility protection laws (e.g., Dig Safe or one-call underground
facility locator programs).

5.6.3.12 The applicator shall wear eye protection and follow label instructions
when injecting liquids.

5.6.4 Stump Grinders
5.6.4.1 The items contained in Section 5.1, General, and Section 5.4,
Machinery, that are applicable to stump grinders shall always be included in
the review of this section.

5.6.4.2 Stump grinders shall be equipped with enclosures or guards that
reduce the risk of injury during operation. Enclosures and/or guards shall be
kept in place when cutting wheels are rotating.

5.6.4.3 Arborists and other workers at the stump-grinding work site shall
wear eye, hearing, and other PPE in accordance with Section 3.3, Personal
Protective Equipment (PPE).

5.6.4.4 The operator shall be aware of underground utility locations, per
Section 3.4.12, prior to performing work. All work shall be in compliance with
federal, state, and local underground facility protection laws (e.g., Dig Safe
or one-call underground facility locator programs).

5.6.4.5 The operator shall ensure that all other persons remain clear of the
stump grinder while the cutting wheel is engaged, rotating, or grinding.

5.6.4.6 The operator shall ensure no secondary activities take place with the
stump grinder, such as using the backfill blade, while the cutting wheel is
engaged, rotating, or cutting.

5.6.4.7 The operator shall stay at the controls, including remote controls,
during the operation of the stump grinder until the cutting wheel has
stopped.

5.6.4.8 On equipment with remote controls, the operator shall remain at a
safe working distance as established by the employer or manufacturer, clear
of the materials being discharged, and clear of the cutting wheel while it is
engaged, rotating, or grinding.



5.6.4.9 On equipment with tethered remote controls, the operator and tether
shall remain clear of the cutting wheel while it is engaged, rotating, or
grinding.

5.6.4.10 The operator shall ensure that the cutting wheel is disengaged and
has stopped rotating prior to relocating unit or moving to a new work site.

5.6.5 Mounted Winches
5.6.5.1 The items contained in Section 5.1, General, that are applicable to
mounted winches shall always be included in the review of this section.

5.6.5.2 Each day before use, the winch line, winch line attachment points,
and all winch mounting bolts shall be inspected for damage or defects by a
competent person. Additional inspections shall be performed during winch
line use, where service conditions warrant. Damaged or defective winch lines
shall be immediately removed from service.

5.6.5.3 Operators shall ensure that all personnel remain clear of the recoil
area(s) in the event of load or winch line breakage.

5.6.5.4 All winch operators shall be properly trained and be aware of the
inherent dangers associated with winch operations.

5.6.5.5 Winch systems and winch lines shall be used only as intended,
designed, and instructed by the manufacturer or employer instructions and
guidelines.

5.6.5.6 A winch line should not be wrapped around a load. During winching
operations of loads that do not have a manufactured attachment point, the
load should be secured using a sling, choker, etc.

5.6.5.7 All operators and workers involved in the winching operation shall
constantly be aware of pinch point hazards and stand clear of hazardous
areas.

5.6.5.8 All loads shall be pulled in such a manner as to avoid angles that may
result in equipment/vehicle becoming unstable or tipping.

5.6.5.9 Pulling loads from the side requires special equipment and
techniques. Therefore, loads shall be pulled in line with the winch unless the
winch is properly equipped with a fair lead and the operator is trained to pull
loads at an angle.

5.6.5.10 The operator shall ensure that all rigging points comply with Section
9.2, Rigging.

5.6.5.11 An effective means of communication shall be established and used
with all workers involved in the winching operation.

Note: See Section 3.4.9.



5.6.6 Cranes and Knucklebooms (Articulating Cranes)

5.6.6.3 Operators of hoisting equipment shall be trained and shall maintain a
10 ft (3.05 m) MAD from unguarded, overhead energized electric supply lines, or
greater separation in accordance with Table 1 of this standard. A spotter shall be
used when work is being performed that could encroach on MAD from energized
electric supply lines. The spotter shall be positioned to effectively gauge the
clearance distance and give timely information to the qualified crane operator.



5.6.6.6 Hooks on overhaul ball assemblies, lower load blocks, or other
attachment assemblies shall be of a type that can be closed and locked, eliminating
the hook throat opening.

5.6.6.7 Crane operators shall remain at the controls while a load is
suspended.
5.6.6.8 Tree sections shall be rigged to minimize load shifting. Controlled load

lowering shall be used.
5.6.6.8.1 Shock-loading shall be avoided, and free fall is prohibited.

5.6.6.9 The qualified crane operator and the arborist in charge shall meet prior
to the work to review procedures to be followed. If the work involves a
spotter/signal person and/or an additional qualified arborist being hoisted by the
crane, these persons shall participate in the review as well. A job briefing shall be
done before any work begins in accordance with Section 3.4.3.

5.6.6.10 Cranes shall be set up in accordance with manufacturers’ specifications.

5.6.6.11 A qualified arborist may be hoisted into position utilizing a crane if they
are tied in with an arborist climbing line and arborist saddle as well as secured
to an anchor point on or above the crane hook or to the crane boom. The following
procedures shall be followed when a qualified arborist is to be hoisted by a crane:

5.6.6.11.1 Only a qualified arborist shall authorize the use of a crane for
hoisting a qualified arborist into position when they have determined that it
is the safest and/or only feasible method to perform the work or gain access
to a tree.

5.6.6.11.2 The arborist climbing line shall be secured to the crane in such a
way that it does not interfere with the function of any of the crane’s
components.

5.6.6.11.2.1 No part of the crane shall be allowed to compromise the
climbing line or any component of the climbing system.

5.6.6.11.2.2 The qualified arborist shall use a second point of
attachment on or above the crane hook or to the crane boom while
being hoisted into position in the tree.

5.6.6.11.2.3 While being hoisted, a qualified arborist’s second point of
attachment shall be to a separate point rated for suspension on the
arborist saddle.

5.6.6.11.3 Continuous communication between the crane operator and the
qualified arborist being hoisted shall be maintained, either directly or through
a spotter/signal person, using two-way radio, vocal communication, or
accepted hand signals.



Note: See Annex G, Hand Signals for Crane Operations.

5.6.6.11.4 The qualified crane operator shall remain at the controls while the
qualified arborist is attached to the crane.

5.6.6.11.5 When the qualified arborist is being hoisted, hoisting speed shall
not exceed 100 ft/min (0.5 m/sec). During hoisting operations, there shall be
no sudden acceleration or deceleration of the moving load.

5.6.6.11.6 If an employee is being hoisted, controlled load lowering is
required and free fall of the load line hoist is prohibited.

5.6.6.11.7 The crane carrier shall not travel at any time while a qualified
arborist is attached.

5.6.6.11.8 An accurate estimation of the load radius to be used during
lifting shall be made before a qualified arborist is hoisted.

5.6.6.11.9 The qualified arborist shall be detached from the crane any time a
load is suspended.

EXCEPTION

When it has been determined that all reasonably possible alternate
methods are inaccessible and attachment to the subject tree would
create a greater safety risk due to its hazardous condition, the
qualified crane operator and the qualified arborist shall allow the
qualified arborist to remain attached to the crane while a load is
suspended. Possible alternate methods include, but are not limited to:

e the qualified arborist securing to the tree and detaching from the
crane before it comes under load,

e using a second crane,
e using an aerial lift device, or
e using an adjacent tree.

5.7.11.9.2 When the qualified arborist is attached to the crane with a
suspended load, the total weight shall not exceed 50 percent of the
load capacity for the radius and configuration of the crane.

5.7.11.9.3 The qualified arborist shall descend to the ground as soon
as they have determined that the piece is detached from the tree and
that it is safe to do so.

5.6.6.12 The qualified arborist shall estimate the weight of the tree section to be
suspended prior to cutting the section. The load weight estimate shall be
communicated to the crane operator. After the pick is complete, the crane operator
should verify, compare, and communicate the actual weight to the qualified



arborist. A green log weight chart (as shown in Annex E, Weight of Green Logs)
shall be available to the crew. The suspended load should not exceed 75 percent of
the load chart capacity of the crane.

5.6.6.13 Radio communication between the qualified arborist and qualified crane
operator shall be used during blind picks. Radio communication shall be hands
free.



6 POWER TOOLS

6.1 General

6.1.5 Before and during use of a power tool, the operator shall ensure all
manufacturers’ safety devices are working properly and unmodified. The operator
shall remove the tool from service when a safety device is not working properly or
is modified.

6.2 Corded Electric Power Tools



6.3 Power Pruning Saws

6.3.1 The employer shall ensure that all power-driven tools used to cut wood with a
saw chain and consisting of an integrated compact unit (handles, power source, and
cutting attachment) are designed for two-hand operation and used with two hands

at all times.

6.4 Chain Saws

6.4.6 The chain brake shall be engaged or the engine shut off anytime a chain saw
is not actively cutting, including before starting, setting down, repositioning aloft, or
moving both feet on the ground.



6.4.8 No part of the chain saw shall be used above shoulder height unless the
employer demonstrates that a greater hazard is posed by operating the chain saw
that way in that particular situation.



7 HAND TOOLS AND LADDERS

7.1 General

7.1.2 Suitable hand tools and ladders shall be selected for the job.

7.1.3 Electrical hazards should be considered when selecting tools for below-grade
tasks.

7.1.5 Arborists shall maintain a safe working distance from other workers when
using hand tools and ladders.

7.1.6 When climbing into a tree, arborists shall not carry hand tools in their hands
unless the tools are used to assist them in climbing. Tools other than ropes or
throwlines shall not be thrown into a tree or between arborists aloft.

7.2 Cant Hooks, Cant Dogs, Peaveys, and Tongs

7.3 Waedges, Chisels, and Gouges



7.4 Chopping Tools

7.4.5 When swinging tools, arborists shall maintain a safe working distance from
overhead hazards and other workers.

7.5 Ladders



7.5.8 Ladders shall be supported while in storage to prevent sagging. Ladders on
mobile equipment shall be secured in a manner to prevent it from falling off or
becoming damaged during transit.

7.5.9 The third, or hinged, leg of a tripod/orchard ladder shall be braced or
fastened when on hard or slick surfaces.

Note: When accessing a tree with a ladder, see Section 8.2.21.



8.1

Tree Climbing

Ropes and Arborist Equipment

8.1.1.1 This section shall apply to work-positioning and suspension
systems only.

Note: Refer to Annex J, Fall-Protection Systems.



8.1.8 Snap hooks (rope snaps) used as part of a climber’s work-positioning or
suspension system shall be self-closing and self-locking, with @ minimum major-
axis tensile strength of 5,000 pounds (22.24 kN).

8.1.8.1 Snap hooks should have a gate strength of 3,600 pounds (16.01 kN).

8.1.9 Carabiners used as part of a climber’s work-positioning or suspension
system shall be self-closing and self-double-locking and shall have a gate-locking
mechanism that requires at least two consecutive, deliberate actions to unlock. A
carabiner shall be capable of withstanding a 5,000-pound (22.24 kN) load along its
major axis with the gate closed without breaking or distortion sufficient to release
the gate.

8.1.10 Carabiners and snap hooks used as part of a climber’s work-positioning or
suspension system shall not be linked together unless designed to do so or
accepted by the manufacturer.

8.1.11 Load-rated screw links used as part of a climber’s work-positioning or
suspension system shall have a tensile strength of 5,000 pounds (22.24 kN) and
shall be securely tightened to ensure they will not unintentionally open during use.

8.1.12 Equipment used to secure an arborist aloft shall not be used for anything
other than its intended purpose.

EXCEPTION

An arborist’s climbing line may be used to raise and lower lightweight tools
and equipment, such as chain saws, hand tools, and additional lines.



8.1.15 Arborist climbing lines shall not be left in trees unattended unless lines are
secured in a manner to avoid damage to climbing lines/systems and without
creating a hazard.

8.1.18 Steel-core work-positioning lanyards shall not be used in proximity to
energized electrical equipment and/or electric supply lines.



8.2 Climbing Procedures

8.2.2 A second arborist, an arborist trainee, or another worker trained in
emergency procedures shall be within visual or voice communication during
arboriculture operations above 12 ft (3.65 m) above the ground that are not
subject to the requirements of Section 4.5.15.

8.2.3 Arborists shall inspect climbing lines, work-positioning lanyards, and other
climbing equipment for damage, cuts, abrasion, and/or deterioration before each
use and shall remove them from service, per manufacturers’ guidelines if
applicable, if signs of excessive wear or damage are found.

Note: The Cordage Institute provides rope inspection criteria.

8.2.5 When climbing to perform tree pruning or tree removal, the arborist shall
have a hand saw. Hand saws aloft shall either have a scabbard or be of the folding
type that shields the cutting teeth when not in use.

8.2.6 An artificial anchorage point (false crotch) may be used as a redirect in
lieu of a branch union at the discretion of the arborist.

8.2.9 The arborist shall select a tie-in point/primary suspension point that
prevents lateral movement on the climbing line.



8.2.11 When installing a climbing line or an artificial anchorage point (false crotch)
from the ground, it should be positioned in a suitable location along the main
stem/leader/lateral limb. The arborist shall visually inspect the condition of the
anchor point from the ground.

NOTE: Refer to Annex C.4, Climber Anchorage Selection Guidance.

8.2.12 An arborist climbing line redirect shall not be configured to allow the
components to become unintentionally disconnected from the secondary
suspension point.

8.2.15 When the arborist is working, a suitable stopper knot shall be tied near the
end of the arborist climbing line unless the arborist has positively confirmed the
system has enough rope for the arborist to reach the ground.

8.2.17 If a climbing line is compromised beyond the manufacturer’s recommended
specifications while in use, the arborist shall secure themselves with a work-
positioning lanyard and immediately replace the compromised climbing line.

8.2.18 The ground crew, after communicating with the arborist aloft that the drop
zone is safe to enter, shall keep the climbing line free of debris and obstructions,
protect it from damage, and report any damage to the arborist.

8.2.19 The arborist shall check their system and climbing line beneath the
climbing hitch or mechanical device for damage before and while descending.

8.2.20 Arborists’ climbing systems shall not make contact with
moving parts of a rigging system when the load is moving.






9 Tree Care Operations

9.1 Pruning and Trimming

9.1.3 Pole pruners and pole saws, when hung, shall be securely positioned to
prevent dislodgment. Pole pruners or pole saws shall not be hung on electric supply
lines or left in a tree unattended.

9.2 Rigging

9.2.1 Arborists performing rigging operations shall inspect the integrity of all trees
utilized to determine whether the trees have visible defect(s) that could affect the

operation. If it is determined that a tree poses a risk of failure due to the forces or
strains that will be created by the design of the rigging operation, an alternate plan
shall be used.

9.2.2 Arborists shall inspect work lines, rigging hardware, and other rigging
equipment for damage, cuts, abrasion, and/or deterioration before each use and
shall remove them from service, per manufacturers’ guidelines if applicable, if signs
of excessive wear or damage are found.

9.2.4 Arborists performing rigging operations shall be trained to estimate the
weight of the load for which the rigging system is being used. The system
components shall comply with working-load limits relative to the operation and
the maximum potential forces.



9.2.11 A method of verbal, audible, or visual communication shall be discussed and
established during the job briefing prior to the start of removal or rigging
operations. The verbal, audible, or visual communication system shall use an
established command-and-response system, which may include prearranged, two-
way hand signals. The communication method shall be clearly understood and used
during all rigging operations.

9.2.12 Arborists aloft (either climbing the tree or from an aerial device) shall verify
a communication system with arborists and other workers on the ground.

9.2.13 A ground worker should be designated to maintain control of the drop zone
and participate in communication, per Section 3.4.9, with the arborist aloft,
verifying whether the drop zone is clear.

9.2.14 A drop zone shall be established prior to the start of rigging operations.
Workers shall stay out of the drop zone until it has been communicated that it is
safe to enter by a qualified arborist, a qualified arborist trainee, or the arborist aloft
directly involved in the rigging operation.



9.2.16 Work lines or other means may be used to help control and handle
suspended loads.

9.3 Cabling

9.3.3 Arborists and other workers on the ground shall not stand in the drop zone
while a cabling system is being installed.



9.4 Tree Removal

9.4.1 Before beginning any tree removal operation, the chain saw operator and/or
arborist in charge shall carefully consider relevant factors pertaining to the tree and
site and shall take appropriate actions to ensure a safe removal operation. Factors

to consider may be, but are not limited to, tree decay, tree lean, and wind.

Note: See Annex C.3, Manual Tree Felling Procedure, for a more inclusive
list.

9.4.2 The arborist in charge shall assess the number of workers necessary for the
tree removal operation, develop a tree removal work plan, and communicate the
work plan and job task assignments in the job briefing with the crew prior to
beginning the tree removal work. In addition, a method of verbal, audible, or visual
communication as set forth in Section 9.2.10 shall be discussed and established
during the job briefing prior to the start of tree removal operations.

9.4.3 A drop zone shall be established prior to the start of removal operations.
Workers shall stay out of the drop zone until it has been communicated that it is
safe to enter by a qualified arborist, a qualified arborist trainee, or the arborist aloft
directly involved in the tree removal operation.

9.4.4 In manual tree felling operations, workers not involved shall be positioned
at a distance from the tree at least two times the height of the tree or trunk being
removed until the chain saw operator and/or arborist in charge communicates that
it is safe to approach. Involved workers other than the chain saw operator, including
but not limited to those who handle ropes/work lines, come-alongs/winches, etc.,
shall be positioned at a distance from the tree at least one-and-one-half times the
height of the tree or trunk being removed until the chain saw operator and/or
arborist in charge communicates that it is safe to approach.

9.4.5.1 During manual tree felling, the preferred retreat/escape path for the
chain saw operator is approximately 45° on either side of a line drawn
opposite the intended direction of the fall.



9.4.5.4 Other involved workers shall have and use retreat/escape paths that
do not hinder other retreating workers or expose any involved workers to
increased hazard.

9.4.6 When it is necessary to use rigging to shorten or remove branches, the
qualified arborist shall consider whether the tree can withstand the strain of the
lowering procedures. If the qualified arborist determines that the tree cannot
withstand the strain of the lowering procedures, other means of removing the tree
shall be implemented.

9.4.7 A rope should be attached to all trees and stems greater than 5 in (12.7 cm)
in diameter at breast height (DBH) being felled to provide stabilization and/or
directional pull where assisted directional felling is required.

9.4.8 When there is a risk of damage to property from a tree piece or tree falling in
an unintended direction, rope(s), block and tackle, come-alongs/winches, wire
cable (except where an electrical hazard exists), or another appropriate device(s)
shall be used to control the direction of fall.

9.4.8.1 Loaders, skid steers, or other heavy equipment shall not be used to
push over trees that are being manually felled while any worker is within
one-and-a-half times the height of the tree being felled. The heavy
equipment being utilized shall be of the appropriate size for the task and
shall offer appropriate protection for the operator.

9.4.9 Wedges should be used when determined to be necessary to prevent binding
of the guide bar or chain when felling trees or stems. Wedges may be used as an
aid.

9.4.10 All equipment used for tree removal operations shall be in good working
condition. Tree removal equipment and its connecting links shall be inspected
immediately before use and removed from service if found to be defective,
damaged, or overloaded.

9.4.11 Tree limbs shall be removed to a height and width sufficient to allow the tree
parts or tree to fall clear of hazards, such as electric supply lines and/or other
objects in the vicinity.

9.4.12 During manual tree felling operations, notches shall be used on all trees and
trunks greater than 5 in (12.7 cm) DBH.

9.4.13 When developing and executing the plan for notches, hinges, and back
cuts in manual felling operations, the following approximate dimensions and/or
measurements shall be met:

1. The notches and back cuts are at a height that enables the chain saw
operator to safely begin the cut and control the tree or trunk with freedom of
movement toward a retreat/escape path.



9.4.15 Before making the back cut, there shall be a command and response from
the arborist making the cut and from the workers supporting the removal operation.
Prearranged hand signals or audible devices, such as air horns or whistle signals,
may also be used. Only designated persons shall give such signals.

Note: See Section 3.4.9.

9.4.16 Involved workers shall keep visual contact with the tree or trunk during
manual tree felling operations.

EXCEPTION

When the tree or trunk begins to fall, the worker at the base of the tree shall
immediately move a safe distance away from the tree or trunk using the
retreat/escape path.



9.5 Limbing and Bucking
9.5.1 Work plans for limbing and bucking operations shall be communicated in
the job briefing to all workers before work begins.

9.5.4 Only one arborist shall be cutting a single tree or tree part during the limbing
and bucking process. When more than one worker is involved in noncutting
operations associated with limbing, bucking, and/or moving debris from a tree,
each shall be positioned and their duties organized so that the actions of one
worker will not create a hazard for any other worker.

9.5.7 The arborist shall ensure firm footing before and during limbing and bucking.
The arborist shall not stand on loose debris or logs that may roll when the log being
bucked is cut.

9.5.12 If mechanized equipment is used, the equipment operator shall establish an
effective means of communication with other workers.

Note: See Section 3.4.9



9.6 Brush Removal and Chipping

9.6.9 During chipping operations, hands, feet, or other parts of the body shall not
pass beyond the plane of the infeed hopper. Leaning into material or pushing
material onto infeed table with feet is prohibited. Standing upon infeed table is
prohibited.



9.6.19 Due to the hazards of step and touch potential, if the distance between the
aerial device and energized electric supply line(s) becomes closer than the required
minimum approach distance (MAD), the worker(s) shall warn the equipment
operator and other personnel on the ground, if present, and direct them to keep
clear of the vehicle and attached equipment (e.g., chipper) until MAD is visually
established and communicated.



10 Vegetation Management and Plant Health Care

10.1 General

10.1.10 The applicator shall not direct a solid spray column into contact with
electric supply lines.

10.2 Mixing and Storing Pesticides and Fertilizers



10.2.3 Pesticides and fertilizers shall be stored in their original containers or in
clearly marked service containers that meet or exceed all applicable state and local
regulations.

10.2.4 Pesticides and fertilizers shall be stored in locked designated areas that
meet or exceed all applicable state and local regulations.

10.2.5 An emergency action plan, including spill response materials and
procedures, shall be available where pesticides are stored, transported, or handled.

10.3 Air-Excavation Equipment

10.3.1 Personal protective equipment (PPE) shall be required for the operator and
all crew members within the work site and shall include a hard hat with attached
face shield, hearing protection, eye protection, and gloves. Additionally, long pants,
a long-sleeved shirt, and/or coveralls shall be worn.

10.3.2 Respiratory protection should be worn when conditions warrant. When
used, respiratory protection shall be in accordance with the OSHA 1910.134
Respiratory Protection standard.

10.3.3 A proper work site shall be identified; measures shall be taken to keep
noninvolved individuals clear of the work site.

10.3.4 The operator shall understand and follow all operating instructions for the
compressor.

10.3.5 The air hoses shall be properly attached and secured to each other and the
compressor prior to starting the compressor. Air-hose restraint systems shall be used
between the compressor and hose, with hose-to-hose connections, and with hose-to-
tool connections to prevent hose whip.

10.3.6 Pneumatic power tools shall be secured to the hose or whip by some positive
means to prevent the tool from becoming accidentally disconnected.

10.3.7 All hoses exceeding an inside diameter of 0.5 in (1.25 cm) should have a
safety device at the source of supply or branch line to reduce pressure in case of
hose failure.

10.3.8 Body parts shall not be placed in front of air jets.

10.3.9 When the operator is finished, the airline shall be depressurized prior to
uncoupling the air hose.



11 Palms

11.1 All applicable requirements in Section 3, General Safety Requirements, shall
apply to this section.

11.2 Additional measures should be taken to avoid falling fronds contacting
electrical power lines. See Section 4, Electrical Hazards, for the proper minimum
approach distances (MAD).

11.3 Dry conditions and dead palm fronds present an extreme fire hazard. Arborists
shall not smoke while working on or near dead palm fronds. All gas-powered chain
saws shall have mufflers and spark arresters in good working condition.

11.4 Prior to work, a qualified arborist shall visually inspect the palm for:
e structural defects, including those hidden by a palm frond skirt.
e sloughed fronds, missing or accumulated along the trunk.

e a potentially hazardous amount of frond sloughing. Sloughing can be
hazardous with three or more continuous feet (nine-tenths of a meter or
more) of palm skirt, measured vertically along the points of attachment to
the trunk.

e a root boss that has been cut, damaged, or otherwise compromised in a
way that affects the stability of the palm.

11.4.1 The arborist shall continuously inspect the palm for wildlife.

11.4.2 If there is a question as to the structural integrity of the palm relative
to the task to be performed, work shall not commence until a more thorough
assessment can be made.

Note: Defects to look out for include, but are not limited to, inverted root
cone (air-pruned perimeter roots), trunk erosion, fungal fruiting bodies,
trunk cavities, abnormal shrinkage (hour-glassing) in the trunk, bleeding,
oozing, watermarks, longitudinal splits, evidence of prior physical damage,
and uncorrected lean.

11.5 Arborists should take precautions to avoid injuries from thorns and spines.

11.6 When climbing palms, all applicable requirements in Section 8.1, Ropes and
Arborist Equipment, and Section 8.2, Climbing Procedures, shall apply.

11.7 Climbing arborists working in and amongst palm frond skirts shall:

e be supported by an arborist climbing system that is positioned above the
skirt.

e remove fronds from the top down.



e ensure their body and climbing system are never positioned below the skirt
or between the skirt and the trunk.

EXCEPTION

Climbing arborists may remove fronds from below only when sloughing or the
potential for sloughing does not exist.

Note: Frond skirts have the potential for sloughing and collapsing on the
climber as well as for hiding defects in the trunk.

11.8 Climbing arborists should position their climbing line and work-positioning
lanyard in a manner that reduces the likelihood of them being cut or damaged.

11.9 Arborists pruning palms should establish an expanded drop zone due to the
unpredictable distance and direction of falling fronds and skirts.
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