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American
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Approval of an American National Standard requires review by ANSI that the require-
ments for due process, consensus, and other criteria for approval have been met by the
standards developer.

Consensus is established when, in the judgement of the ANSI Board of Standards
Review, substantial agreement has been reached by directly and materially affected
interests. Substantial agreement means much more than a simple majority, but not nec-
essarily unanimity. Consensus requires that all views and objections be considered, and
that a concerted effort be made toward their resolution.

The use of American National Standards is completely voluntary; their existence does
not in any respect preclude anyone, whether he has approved the standards or not, from
manufacturing, marketing, purchasing or using products, processes or procedures not
conforming to the standards.

The American National Standards Institute does not develop standards and will in no cir-
cumstances give an interpretation of any American National Standard. Moreover, no per-
son shall have the right or authority to issue an interpretation of an American National
Standard in the name of the American National Standards Institute. Requests for inter-
pretations should be addressed to the secretariat or sponsor whose name appears on
the title page of this standard.

CAUTION NOTICE: This American National Standard may be revised or withdrawn at
any time. The procedures of the American National Standards Institute require that
action be taken periodically to reaffirm, revise, or withdraw this standard. Purchasers of
American National Standards may receive current information on all standards by calling
or writing the American National Standards Institute.

American National Standards Institute, Inc.

Headquarters:

1899 L Street, NW

11" Floor

Washington, DC 20036

New York Office:

25 West 43rd Street

4" Floor

New York, NY 10036

www.ansi.org
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Foreword [This foreword is not considered part of ANSI A300 (Part 4)-2014 Lightning Protection
Systems standard.]

ANSI A300 Standards are divided into multiple parts, each focusing on a specific aspect of woody plant
management (e.g. Pruning, Soil Management, Supplemental Support Systems, efc).

These standards are used to develop written specifications for work assignments. They are not intend-
ed to be used as specifications in and of themselves. Management objectives may differ considerably
and therefore must be specifically defined by the user. Specifications are then written to meet the estab-
lished objectives and must include measurable criteria.

ANSI A300 standards apply to professionals who provide for, or supervise the management of, trees,
shrubs, and other woody landscape plants. Intended users include businesses, government agencies,
property owners, property managers, and utilities. The standard does not apply to agriculture, horticul-
tural production, or silviculture, except where explicitly noted otherwise.

ANSI A300 standards are developed by the Tree Care Industry Association (TCIA), an ANS|-accredited
Standards Developing Organization (SDO). TCIA is secretariat of the ANSI A300 standards, and devel-
ops standards using procedures accredited by the American National Standards Institute (ANSI).

Consensus for standards writing is developed by the Accredited Standards Committee on Tree, Shrub,
and Other Woody Plant Management Operations — Standard Practices, A300 (ASC A300).

Prior to 1991, various industry associations and practitioners developed their own standards and rec-
ommendations for tree care practices. Recognizing the need for a standardized, scientific approach,
green industry associations, government agencies and tree care companies agreed to develop consen-
sus for an official American National Standard.

The resuits — ANSI A300 standards — unify and take authoritative precedence over all previously exist-
ing tree care industry standards. ANSI requires that approved standards be developed according to
accepted principles, and that they be reviewed and, if necessary, revised every five years.

TCIA was accredited as a standards developing organization with ASC A300 as the consensus body
on June 28, 1991. ASC A300 meets regularly to write new, and review and revise existing, ANSI A300
standards. The committee includes industry representatives with broad knowledge and technical
expertise from residential and commercial tree care, utility, municipal and federal sectors, landscape
and nursery industries, and other interested organizations.

Suggestions for improvement of this standard should be forwarded to: ANSI A300 Secretary, c/o Tree
Care Industry Association, Inc., 136 Harvey Road - Suite 101, Londonderry, NH 03053.

ANSI A300 (Part 4)-2014 Lightning Protection Systems was approved as an American National

Standard by ANSI on March 7, 2014. ANSI approval does not require unanimous approval by ASC
A300.

6 © Tree Care Industry Association, Inc. All rights reserved www.tcia.org
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ASC A300 Mission: To develop consensus performance standards based on current research and sound
practice for writing specifications to manage trees, shrubs, and other woody plants.

ASC A300 Vision: ANSI A300 standards will be the foundation for work specifications, training materials,
quality protccols, and regulations for the management of trees, shrubs, palms, and other woody plants.
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American National Standard
for Tree Care Operations —

Part 4 Lightning Protection
Systems

Subclause 1.1 to 1.3 excerpted from ANSI
A300 (Part 1) — Pruning

1 ANSI A300 standards

1.1 Scope

ANSI| A300 standards present performance stan-
dards for the care and management of trees,
shrubs, and other woody plants.

1.2 Purpose

ANSI A300 standards are intended for use by feder-
al, state, municipal and private entities including
arborists, property owners, property managers, and
utilities for developing written specifications.

13 Application

ANSI A300 standards shall apply to any person or

entity engaged in the management of trees, shrubs,
or other woody plants.

40 Part 4 — Lightning protection sys-
tems standards for trees

40.1 Purpose

The purpose of this document is to provide industry
consensus standards for tree lightning protection

systems and guidelines for developing specifica-
tions.

40.2 Reasons for tree lightning protection
systems

Lightning protection systems are used to reduce the
risk of damage to trees from lightning strikes. In
addition, trees with trunks within 10 feet (3 m) of a
structure, with branches that extend above the
structure, should be considered for a lightning pro-
tection system because of the risk of sideflash and
fire.

8 © Tree Care Industry Association, Inc. All rights reserved

40.3 Implementation.

40.3.1 Lightning protection system specifica-
tions should be written and administered by an
arborist with related training and experience or a
certified lightning protection system installer with
related training and experience with tree lightning
protection systems.

40.3.2 Lightning protection system specifications
shall be followed.

40.4 Safety

40.4.1 This performance standard shall not take
precedence over applicable industry safe work
practices.

40.4.2 Lightning protection systems for trees shall
be installed or maintained by an arborist or certified
lightning protection system installer familiar with the
practices and hazards of tree lightning protection sys-
tems and the equipment used in such operations.

40.4.2.1 Arborists and other installers shall fol-
low appropriate safe work practices.

40.4.3 Performance shall comply with applicable
Federal and State Occupational Safety and Health
Administration (OSHA) standards, ANSI| 2133, and
other federal, state, and local regulations.

40.4.4 The sites shall be inspected for visible,
above-ground hazards prior to beginning any tree
management procedure.

40.4.5 The location of utilities and other obstruc-
tions both below and above ground shall be taken
into consideration prior to lightning protection instal-
lation operations. Utilities and other obstructions
include, but are not limited to: gas; electric; commu-
nications; sewer; drainage; and, signage.

40.4.6 Job briefings shall be performed as outlined
in ANSI Z133.

41 Normative references

The following standards contain provisions that,
through reference in this text, constitute provisions
of this American National Standard. At the time of
publication, the editions indicated were valid. All
standards are subject to revision, and parties to
agreements based on this American National

www.tcia.org



Standard are encouraged to investigate the possi-
bility of applying the most recent edition of the stan-
dards indicated below.

ANSI A300 for Tree Care Operations — Tree, Shrub,
and Other Woody Plant Management — Standard
Practices, all Parts

ANSI| B18.12, Glossary of Terms for Mechanical
Fasteners

ANSI/UL 96 Standard for Lightning Protection
Components

ANSI/UL 467 Grounding and Bonding Equipment
ANSI Z60 Nursery Stock

ANSI Z133 for Arboricultural Operations — Safety
Requirements

ANSI/NFPA 780 Standard for the Installation of
Lightning Protection Systems

29 CFR 1910, Occupationq! Safety and Health
Standards (General Industry) ;
29 CFR 1910.268, Telecommunications”

29 CFR 1910.269, Electric power generation, trans-
mission and distribution”

29 CFR 1910, Subpart S — Electrical, §§ 1910.331 -
335, Safety-related work practices”

1) Available from U.S. Department of Labor, 200
Constitution Ave. NW, Washington, D.C. 20210, or
www.osha.gov.

42 Definitions (Definitions are considered
part of the ANSI A300 (Part 4)-2014 Lightning
Protection Systems standard.)

421  air terminal: The highest aerial compo-
nent(s) of a lightning protection system intended to
provide lightning strike termination.

42.2 American Wire Gauge (AWG): A stan-
dardized sizing system for electrical wire.

42.3 arborist: An individual engaged in the pro-
fession of arboriculture who, through experience,
education, and related training, possesses the com-
petence to provide for, or supervise the manage-
ment of, trees and other woody plants.

www.tcia.org
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42.4  arborist trainee: An individual undergoing
on-the-job training to obtain the experience and the
competence required to provide for or supervise the
management of trees and other woody plants.
Such trainees shall be under the direct supervision
of an arborist.

42.5 bond: Electrical connection between a con-
ductive object and a component of a lightning pro-
tection system intended to reduce electrical poten-
tial differences.

42.6 conductor: A copper cable or wire used in
a lightning protection system intended to carry the
lightning current to ground.

42.6.1 bonding conductor: A conductor that con-
nects a conductive object, metal tree support, cable,
guy, or a metal conduit to the lightning protection
system.

42.6.2 main conductor: A conductor that con-
nects (an) air terminal(s) to the grounding electrode.

42.7 connector: A part of the lightning protec-
tion system used to connect conductors to each
other or to metallic installations.

42.7.1 bimetallic connector: A connector consist-
ing of two or more types of metals intended to reduce
the likelihood of forming an electrolytic couple.

42.7.2 crimp-type connector: A cast or stamped
connector used to connect conductors in either an
end-to-end, side-by-side, or Y configuration.

[
R
Fig. 42.7.2a End-to-end cable

conneclor.

A as 44 _,f“j

N
OAR & A
SN
RV 4 Ny
W 4 A
N4
Fig. 42.7.2b o
Side-by-side Fig. 42.7.2¢

ceibilesconnecionr Y cable connector.
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42.7.3 mechanical clamp-type connector:
Connector fittings that use one or more bolts or
screws to secure the connection.

42.8 electrolytic couple: Contact between met-
als that are not galvanically compatible, causing an
accelerated degradation (corrosion or oxidation) in
the presence of moisture. An example is the combina-
tion of a copper conductor and a zinc galvanized sup-
port cable.

Fig. 42.7.3

Clamp-tvpe connectors.

42.9 fastener: An attachment to secure a con-

ductor to a tree.

Fig. 42.9
Pinch-tvpe fastener.

R
e

42.10 grounded: Connected to earth or to a con-
ductive material that is connected to earth.

42.11 grounding electrode: The portion of a
lightning protection system — such as a radial con-
ductor, ground rod, or ground plate — that is installed
for the purpose of providing electrical contact with
the earth.

Fig. 42.12 Ground plate.

10 © Tree Care Industry Association, Inc. All rights reserved

4212 ground plate: A grounding electrode in the
form of a copper plate.

42.13 ground rod: A copper-clad steel, solid cop-
per, stainless steel, or stainless steel-clad rod used
to form a grounding electrode.

Fig. 42.13 Ground rod.

42.14 ground-rod clamp: A fitting that is specifi-
cally designed to connect a conductor to a ground
rod.

42,15 multiple-grounding system: A grounding
system composed of two or more grounding elec-
trodes, such as a radial conductor, ground rod, or
ground plate.

Fig. 42.14a Ground-rod  Fig. 42.14b Right-angle

clamp. ground-rod clamp.

42.16 shall: As used in this standard, denotes a
mandatory requirement.

42.17 should: As used in this standard, denotes
an advisory recommendation.

42.18 specifications: A detailed, measurable
plan or proposal for performing a work activity or
providing a product, usually a written document.

42.19 standards, ANSI A300: The performance
parameters established by industry consensus as a
rule for the measure of extent, quality, quantity,
value or weight used to write specifications.

42.20 supplemental support system (tree): A
system designed to provide additional support or
limit movement of a tree or tree part.

42.21 taut: Tightened to the point of eliminating
visible slack.

www.tcia.org



43
trees

Lightning protection practices for

43.1 Objectives

The objective of a tree lightning protection system is
to provide a preferred lightning attachment point
and path to ground for electrical charge and light-
ning strike currents.

43.1.1 Protected trees shall not be considered a
safe haven and are not intended to protect house-
hold electronics and other household items from
lightning strike damage.

43.2 Tree and site inspection for lightning
protection system installation and maintenance

43.2.1 An arborist or arborist trainee shall visually
inspect each tree, before beginning work, for haz-
ards and appropriateness for lightning protection
system installation.

43.2.2 If a condition is observed requiring attention
beyond the original scope of work, the condition
shall be reported to an immediate supervisor, the
owner, or the person responsible for authorizing the
work.

43.2.3 The location and type of utilities and other
obstructions both below and above ground shall be
considered prior to tree management operations.
43.3 Tools and equipment

43.3.1 Equipment and work practices that damage
bark, cambium, live palm tissue or any combination

of these, beyond the scope of the work, shall be
avoided.

43.3.2 Climbing spurs shall not be used while
installing, maintaining, or inspecting lightning pro-
tection systems.

43.4 General

43.4.1 The owner or owner’'s agent shall be noti-
fied of the need for periodic inspection of the sys-
tem’s condition, position, and grounding integrity.
Scheduling inspections shall be the responsibility of
the tree owner.

43.4.2 Tree lightning protection system conductors
shall be installed in compliance with minimum dis-

www.tcia.org
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tance Table 1 in ANSI Z133 for overhead, energized
conductors.

43.4.3 Tree support cables, permanent metal
guys, or metal conduit shall be bonded to the light-
ning protection system in the tree.

43.4.4 Soil type and the physical characteristics of
the surrounding area shall be considered before
grounding the system.

43.5 Materials

43.5.1.1 Components of tree lightning protection
systems shall be made of copper of commercial
electrical grade, or a copper alloy with similar resist-

ance to corrosion as copper, stainless steel, or
bronze, or clad using one of these metals.

43.51.2 Metals that form an electrolytic couple
shall not be used in combination.

43.5.2 Conductors

43.5.2.1 Conductors shall be solid wire; or, rope-
lay, smooth-twist, or loose-weave cable.

43.5.2.2 Conductors shall be at least 14 strands
of 17 American Wire Gauge (AWG) copper wire or,
when using a solid conductor, it shall have an equiv-
alent cross sectional area.

43.5.2.3 Conductors shall be stranded tightly
enough to form a symmetrical cable and remain in
a fixed position when installed.

43.5.3 Connectors and fasteners

43.5.3.1 All hardware shall be the correct size
for the conductors.

43.5.3.2 Connectors shall be constructed so
that a minimum of 1%z inches (38 mm) of each con-
ductor can be secured within the fitting.

43.5.3.3 Connectors shall be installed so as to
withstand a pull of 200 Ibs. (890 N).

43.5.3.4  Crimp-type connectors shall have at
least two 1/8-inch (3.2 mm) high projections on the
interior surface.

43.5.3.5 Fasteners shall be of substantial con-
struction that secures the conductor to the tree.

© Tree Care Industry Association, Inc. Al rights reserved 1



ANSI®
A300 (Part 4)-2014

43.5.4 Grounding electrodes

43.5.4.1 Ground rods shall be a minimum -
inch (13 mm) diameter and not less than 8 feet (2.4
m) long and shall be made of copper-clad steel,
solid copper, stainless steel, or stainless steel clad.

43.5.4.2 Ground-rod clamps shall have a mini-
mum of two bolts, machine screws, or cap screws
for applying compression to the conductor and
ground rod.

43.5.4.3  Ground-rod clamps shall have a length
that makes contact with the ground rod for a mini-
mum distance of 1%z inches (38 mm) measured par-
allel to the axis of the ground rod.

43.54.4 Copper ground plates shall have a min-
imum thickness of 0.032 inch (0.8 mm) and a mini-
mum surface area of 2 square feet (0.19 m2).

43.6 Installation practices
43.6.1 Above-ground system

43.6.1.1 Air terminals shall be located on the
trunk and/or branches as far out as practical within
the crown.

43.6.1.2 Conductors installed on branches shall
be connected to the conductor located on the trunk.

43.6.1.3  Conductors should be installed so that
no aerial portion of the tree is farther than 35 feet
(10.7 m) from a conductor.

43.6.1.4 No bend of a conductor shall form an
included angle of less than 80 degrees or have a
radius of bend less than 8 inches (20 cm).

43.6.1.5 Conductors should be installed taut.

R = 8-inches (¢0 cm) mizimom

Fig. 43.6.1.4 Bends in conductors.

12 © Tree Care Industry Association, Inc. All rights reserved

43.6.1.6 Fasteners shall be installed to the tree
at intervals no greater than 6 feet (1.8 m).

43.6.1.7  Bimetallic or other appropriate connec-
tors shall be used to connect metals that form an
electrolytic couple, such as when bonding galva-
nized steel cables or guys to the tree lightning pro-
tection system.

43.6.1.8 Connectors, shall be used to form end-
to-end, side-by-side, or Y splices in conductors.

43.6.1.9  Conductors that could be subjected to
mechanical damage after installation should be pro-
tected.

Fig. 43.6.1.8 An
installed, side-by-
side cable connector.§_¥

43.6.2 Below-ground system

43.6.2.1 Grounding electrode installation should
not damage roots greater than 2 inches (5 cm) in
diameter.

43.6.2.2 Conductors shall extend away from the
tree at a minimum depth of 8 inches (20 cm), except
when impenetrable conditions do not allow.
Maximum contact with the earth shall be achieved.

43.6.2.3 Ground-rod connections shall be made
with ground-rod clamp connectors approved to UL
467 standards.

43.6.24 Grounding electrodes shall not be
located within 2 feet (61 cm) of a structure’s founda-
tion or other known underground installation.

43.6.2.5 Grounding electrodes shall extend into
the earth to a minimum depth of 9 feet (2.7 m)
except as specified in subclause 43.6.2.10
Horizontal grounding systems.

43.6.2.5.1 A minimum 8 feet (2.4 m) of total
ground-rod length shall be installed.

www.tcia.org
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. 43.6.2.5.2 A minimum 16 feet (4.9 m) of total
Distance Y = 8-inch (20 cm) minimum depth ground-rod length shall be installed in sandy or

Distance X = 10-foot (3 m) minimum distance gravelly soils where ground rods are used.

43.6.2.6  The entire grounding system shall be in
close contact with the earth.

43.6.2.7 The method of grounding shall be
specified as one of the following types:
a. Single Ground Rod System
- b. Multiple Grounding System

P ¢. Horizontal Grounding System

Y 43.6.2.8  Single ground rod system

43.6.2.8.1 A single ground rod should be installed

RV w0
’ a minimum of 10 feet (3 m) from the trunk.

= Full length 43.6.2.9  Multiple grounding system
§-foot
ground-tod Fig. 43.6.2.8 43.6.2.9.1 Multiple grounding systems shall be
Single ground  used when the full length of the ground rod cannot
rod system. be driven into the soil.

43.6.2.9.2 When using ground rods as in-line or Y
configurations in sandy or gravelly soils, the rods
shall be located a minimum distance of 18 feet (5.5
m) from each other and 10 feet (3 m) from the tree

Distance X = 18' (5.5 m) minimom in sandy or gravelly soil
fam porgurely trunk.

) |<_ 10" min. _>|<_ x _>|
=@

43.6.2.9.3 When using copper ground plates as
in-line or Y configurations in sandy or gravelly soils,
the plates shall be located a minimum distance of
10 feet (3 m) from each other and from tree trunk.

Fig. 43.6.2.9a Multiple ground systems
in-line configuration.

43.6.2.10 Horizontal grounding system

Distance X = 18-foot (5.5 m) minimum distazce in sandy or gravelly soils 43.6.2.10.1 Horizontal grounding systems shall be
used when ground rods cannot be driven at least 2

o Ibootmin ____l feet (61 cm).

43.6.2.10.2 Horizontal systems should be terminat-
ed with a ground plate.

43.6.2.10.3 Conductors shall be installed in trench-
es extending away from the tree. These trenches
shall be at least:

a. For sandy or gravelly soil, a total of 24-

feet (7.3 m) long.

b. For all other soils, a total of 12-feet (3.7

Fig. 43.6.2.9b Y configuration. m) long.

43.6.2.10.4 The ground plate should be installed 8
inches (20 cm) or deeper below the soil surface,

www.tcia.org © Tree Care Industry Association, Inc. All rights reserved 13
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except when impenetrable conditions do not allow.
Maximum contact with the earth shall be achieved.

44 Maintenance

441 When tree lightning protection systems are
repaired or upgraded, the new parts shall be bond-
ed to exposed portions of the existing system (see
Annex C - Tree lightning protection system inspec-
tion process).

44.2  Portions of conductors that are found to be
subjected to mechanical damage after installation
should be protected to ensure the integrity of the
system.

14 © Tree Care Industry Association, Inc. All rights reserved
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Annex A — Tree lightning protection systems information (This annex is for informational
purposes only and is not considered part of the ANSI A300 (Part 4)-2014 Lightning Protection
Systems standard.)

A-1  When to install lightning protection systems in trees
A-1.1 According to the National Fire Protection Association:

Trees with trunks within 10 feet (3 m) of a structure, or with branches that extend to a height
above the structure, should be equipped with a lightning protection system because of the dan-
ger of sideflash, fire, or superheating of the moisture in the tree, which could result in the splin-
tering of the tree (NFPA — 780 F-1).

A-1.2 According to the Tree Care Industry Association:

A-1.2.1 Trees of historical interest; trees of unusual value; shade trees within 10 feet (3
m) of a building; trees with branches overhanging buildings; tall trees in recreational or park
areas; trees that are more likely to be struck by lightning due to their location, such as isolated
trees on a hill, on a golf course, or in a pasture, etc.; and similar trees; should be equipped with
tree lightning protection systems.

A-1.2.2 Tree lightning protection systems may not be necessary for small trees located
under the drip line or very close to a larger tree with a lightning protection system.

A-2 Damage due to lightning strikes of non-protected, temperate zone trees

A-2.1 Considerations for likelihood of lightning strikes include tree height, history of strikes,
and location, such as isolation, elevation, and proximity to bodies of water. All frees are sus-
ceptible to lightning damage. The tallest trees are the easiest targets.

A-2.2 Other considerations for the need of a lightning protection system include tree value,
importance, historical significance.

Table A-2.3 This table is presented as a guide to the prioritization of trees for lightning pro-
tection, based on damage potential. Consider protecting trees rated as high or very high before
trees of low or moderate rating when all other factors are equal. The presence or absence of
trees on this list is not an indication of a need, or lack of need, for protection.

Tree Species Susceptibility to Lightning Damage
Acer (maple) moderate
Aesculus (horsechestnut) low

Betula (birch) moderate to low
Catalpa (catalpa) moderate
Fagus (beech) low

Fraxinus (ash) high

llex (holly) low
Liriodendron (tulip poplar) very high

Picea (spruce) moderate

Pinus (pine) high

Platanus (sycamore) moderate
Populus (poplar) moderate
Quercus (oak) high

Robinia (black locust) very high

www.tcia.org © Tree Care Industry Association, Inc. Al rights reserved 15



ANSI®

A300 (Part 4)-2014
Tsuga (hemlock) high
Uimus (elm) moderate

A-3 Assessing struck trees

Non-protected, lightning-struck trees suffer a range of damage symptoms and life expectan-
cies. Life expectancy is dependent on the biological disruption caused by lightning damage.
Bark damage disrupts phloem function. Symptoms of phloem dysfunction generally take more
than one year to develop. Sapwood damage will have an immediate effect on the water status
of portions of the tree crown supplied. Root damage is the most difficult to assess. Root dam-
age, like sapwood damage, symptoms are related to water status and mimic drought symp-
toms. Depending on water demand and the extent of damage, these symptoms may become
apparent within a day or so of being struck.

Relatively few struck trees will be completely shattered or blown apart by a strike. However,
when this severe damage does occur, parts of the tree can fall or be thrown hundreds of yards
causing extensive damage to people or property. Most commonly, a narrow tree bark strip will
be killed or displaced along the lightning’s path to ground. This may not immediately cause
structural damage but, this type of injury will open the tree to decay and future structural degra-
dation. Occasionally, lightning will be conducted within the tree’s sapwood or heartwood caus-
ing more severe structural damage.

The extent of lightning injury will effect symptom development and survivability. Trees with light
damage may survive. Trees with severe damage will be extensively damaged and killed imme-
diately or will die within a short period of time.

Some lightning-damaged trees will outgrow the injury and survive. Other lightning damaged
trees will linger for years before succumbing to secondary pests. Borers and bark beetles are
often attracted to the odor given off when trees are injured such as with lightning damage. After
attacking the damaged tree, some borers may spread to adjacent healthy trees.

Wood decay is often a problem following strikes. Decay advances rapidly because of damage
to preexisting barrier zones and reaction zones within the wood tissue.

When removing a lightning-struck tree, safety precautions must be considered.
A-4  Grounding system selection based on site considerations

A-4.1 Single grounding rod systems are preferred for tree lightning protection system ground-
ing. In general, root damage due to cutting will be minimized when specifying a single ground
rod system instead of a multiple grounding system.

A-4.2 Multiple grounding systems may be specified to address a variety of situations, such as:
1) Inability to drive the full length of a grounding rod into the soil;
2) Poor soil conductivity, such as what can occur in sandy, gravelly, and/or dry
soils; or,
3) When obstructions prevent a single grounding rod system from being installed
in an effective manner.

A-4.3 Horizontal grounding systems can be specified when grounding rods cannot be driven
at least 2 feet (61 cm) deep.
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Annex B - Tree lightning protection systems flowchart (This annex is for informational pur-
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Annex C - Tree lightning protection system inspection process (This annex is for informa-
tional purposes only and is not considered part of the ANSI A300 (Part 4)-2014 Lightning
Protection Systems standard.)

C-1  Maintenance inspection — introduction. It is best to inspect lightning protection sys-
tems on a regular basis (e.g. annually on fast growing trees, every two or three years on slow
growing trees). Scheduling inspections is the responsibility of the owner or client. However, the
arborist must inform them of the inspection requirements and the appropriate inspection frequen-
cy. A conscientious arborist pursues inspections on a regular basis. On regularly maintained
properties, lightning protection systems can be inspected during routine tree inspections and tree
care operations.

C-2  Lightning protection systems for trees may be inspected by an arborist, arborist trainee,
or certified lightning protection system installer familiar with the practices and hazards of tree
lightning protection systems and the equipment used in such operations by ground and/or aerial
inspection methods on a periodic basis.

C-3  Appropriate time frames for periodic inspections are based on the species and condition
of the tree, weather events, and the type and materials of components used.

C-4 Maintenance inspection checklists may include, but are not limited to:

Air terminals still located near the top of the tree

Fasteners checked for overgrowth by the tree

Connectors are tight in the fastener and corrosion free

Conductors are free of breaks, nicks, pinches and serious corrosion problems

Verification that ground conductors are intact (look for evidence of trenches that
may have severed the ground conductor), and

Bonding conductors are tight and corrosion free

C-4.1 |If a conductor has been grown over by the tree, this does not necessarily mean that the
system will not function. To find out if the conductor is intact and connectors are tight, an electrical
continuity test may be performed.

C-5 Inspection of lightning protection systems may be considered when other maintenance
tasks are being performed on the tree.

C-6  Suggested tools and equipment, may include but are not limited to:
Inspection checklist
System tag
Sounding hammer
Binoculars
Clinometer, and
Aerial lift

C-7  Suggested written record data, may include but is not limited to:
Inspection date
Methods, and
Findings.
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