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LEGAL DISCLAIMER

This document contains AWARENESS ONLY material to assist members of the
Public and Industry Professionals to select the correct tree and location to avoid
conflicts with the overhead and/or underground powerlines.

This document does not have the force of the law. Where there is a conflict
between this document and any Municipal, Regional and/or Township by-laws,
legislation or regulation which may apply, the relevant law prevails.

Contact the local Municipality, Regional and/or Township offices to determine if
permits are required to plant trees.

Contact your Local Distribution Company (LDC) to determine their requirements to
plant trees and/or shrubs under or around powerlines and electrical equipment.
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Introduction

The “Planting Under or Around Powerlines and Electrical Equipment” Guideline responds to
the number of reports of powerline contact incidents associated with the pruning or removal of
trees, shrubs and vines.

This is one of two guidelines produced by the Electrical Safety Authority with the support of
Ontario’s Local Distribution Companies (LDC) and Corban and Goode Landscape Architecture
and Urbanism to reduce electrical contact incidents and other electrical hazards when:

= Planting Under or Around Powerlines and Electrical Equipment
= \egetation Management Around Powerlines

These guidelines provides information and insights to support landscape and arborist trades
workers, maintenance workers, and homeowners. The guidelines share important information
on potential electrical risks, how to avoid these risks, provincial standards, and best practices
that, if followed, can decrease electrical incidents.

This guideline includes sections on:
= Electrical Issues and Hazards
= Avoiding Potential Hazards

* Planning
* Planting

A companion guideline has been created that focuses on avoiding electrical issues and hazards
when pruning or removing of trees and/or shrubs under or around overhead powerlines and
electrical equipment.

We would like to acknowledge the insights and contributions of Corban and Goode Landscape
Architecture and Urbanism. Through sharing their insights we have worked to produce easy
to use Guidelines for audiences engaging in landscape planning.
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Electrical Issues and Hazards — Planting Under
or Around Powerlines & Electrical Equipment

Individuals engaged in planning and/or planting under or around powerlines and electrical
equipment, such as Landscape Architects, Landscapers, Municipalities or the public need
to be aware of the electrical hazards associated with planting in the vicinity of powerlines or
electrical equipment.

Trees

Some species grow at a rapid rate and at a height which directly interferes with overhead
powerlines. Planting the wrong tree under or around overhead powerlines create hazards
to members of the public and workers. These include:

© Potential Hazard or Electrocution from:

» direct contact — when playing in or working around
trees where powerlines are hidden by foliage.

* energized objects — branches and limbs caught
in the powerlines may unexpectedly become
conductive.

» contact with powerlines — during tree maintenance,
pruning or removal, including direct contact by
unqualified individuals and contact through tree
pruning tools.

» downed powerlines — when energized powerlines
are pulled down to the ground by broken branches
and limbs.

© Potential Fires — branches and limbs in close proximity to powerlines can lead to electrical
arcing that can create fires.

© Power interruptions — resulting when branches and limbs that break damaging powerlines
during storms or from disease.

When selecting trees for planting, it is important to consider location of overhead powerlines,
the growth rate for specific varieties based on the environment and placement.

Qualified Utility arborists should do maintenance on trees near overhead powerlines. Any
other Landscaper, Arborist, or homeowner should contact the LDC to arrange for power to be
disconnected prior to starting work.
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Shrubs

Planting shrubs and other plant material near
electrical equipment can:

© cause an obstruction for powerline
maintenance workers;

© disguise potential hazards;
© cause damage to underground powerlines;

© contact energized components through the
roots possibly becoming energized.

Vines

Planting vines at the base of a powerline pole or
guy wire will eventually creep and come into contact
with energized overhead powerlines or electrical
equipment. Vines in contact with powerlines can
become energized and be a hazard to the public,
cause power interruptions, or fires.
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Getting Started — Planning & Planting to Avoid
Potential Electrical Hazards

Trees, shrubs and plant materials help homeowners and business owners create a property
that they can enjoy and benefit from. Before starting, it is important to locate overhead and
underground powerlines, and to understand the impact of landscape plans on the electrical

infrastructure and electrical equipment. Up-front consideration of electrical powerlines and

equipment can avoid potential electrical hazards that can occur from contact between trees,
shrubs and roots, and electrical powerlines and equipment.

© Before you start any landscape planning, check for:

v" Municipal, Regional or Township By-Laws that specify preferred tree species and
locations for planting.

v" LDC requirements regarding planting under or around the overhead powerlines
or around underground equipment including underground powerlines.

v" Easements that may be on the property. Easements may contain underground and/
or overhead powerlines and electrical equipment which allows the LDC the legal right
to access properties to install and maintain electrical services to the property and/or
neighbourhood. A land title search will identify if there are existing easements.

Underground Powerlines

Underground powerlines exist in rural, urban and industrial environments and can be
compromised when excavating if these powerlines have not been located prior to excavating.
All excavations require a locate to be done to identify underground services such as electrical,
gas,water, etc.

Contact Ontario One Call to request a locate.

Note: All locates must be received prior to excavation.
Utilities will only locate utility owned underground services. It is the responsibility
of the property owner or excavator/landscaper to locate non utility owned services.

Note: driving stakes in the ground for tree support also requires locates also to be done.
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© Powerlines may be directly buried, or in
conduit, and can be located at different
depths depending on grade changes that may
have occurred. When planting in the vicinity
of underground powerlines, the minimum
clearance required from the edge of the root
ball to the edge of the underground powerline
corridor is 1.0m (3 ft). The LDC can provide
their clearance requirements from the
underground powerlines to the root ball.If
the determined distance cannot be achieved,
the LDC may require the installation of a root
deflector against the root ball.

Underground Powerline
Corridor

ACKNOWLEDGEMENT-HYDRO OTTAWA

Electrical Equipment — above ground mounted or

underground chamber

Depending on the LDC, electrical equipment such as a transformer or
switchgear, may be above ground mounted on a concrete pad foundation
(pad mounted) or in an underground chamber. Pad mounted electrical
equipment, are typically green in color. Obstructions such as structures,
fences, trees, shrubs or other vegetation should not be placed near the
equipment. Clearance is required around the pad mounted equipment and
underground cables for your safety and the safety of Utility workers who
require access at all times.

L = 77
= .‘? .d’*:"

Pad mounted transformer Pad mounted switchgear Underground Chamber
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© Typically the LDC requires a minimum of 3.0 m
(10 ft) in front of the pad mounted transformer
door(s) and 1.5 m (4.9 ft) around the sides
and back. The door(s) can be identified by the
padlock. Pad mounted switchgears however

requires a minimum of 3.0m (10 ft) in the front . _ wn\ E
and at the back doors of the unit and 1.5 m Maintain 1.
(4.9 ft) at the sides. Clearance #f¢ .~
Energized electrical equipment.
© You should also be aware of the presence Maintain working clearance in front
of a buried ‘ground loop’ that is installed of Green Box of 3m, and on other 3
. . sides of 1.5m from fences, shrubs
approximately 1.0 m (3 ft) around the perimeter and structures.

of the foundation and the minimum of 2 ground
rods located at the outside corners of this
‘ground loop’. The ‘ground loop’ protects the
public and workers from potential hazards
associated with step and touch potential that
can exist from fault conditions.

Overhead Powerlines

v" Considering overhead powerlines is critical in the planning and planting of large trees and
shrubs. The LDC can assist in identifying the type of powerline:
© Primary distribution and transmission powerlines — these are typically
non-insulated bare conductors and carry high voltage power.
© Secondary distribution powerlines — these may be insulated and carry
low voltage power.

v" Planting under or around powerlines requires caution to ensure:
« Delivery of Plant Materials — trees that are being planted should not be delivered under
or around the powerlines. Delivery equipment such as a boom truck can come into contact
with the overhead wires. The same for digging with equipment such as a high hoe, the
equipment can also come into contact with the overhead wires.
* Trees do not come in contact with overhead powerlines when unloading.

v~ A careful review of the tree planting zone in which your landscape project is in will assist
in determining the type of trees that can be considered. Tree planting is categorized in
3 different zones; Low, Medium and Tall. Factoring these zones into landscape plans
will ensure that the tree at full maturity doesn’t come into contact with the overhead
powerlines, and will not compromise powerlines if branches and limbs are broken during
extreme weather.
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v" To ensure accuracy determining the height and width at maturity, it is important to
consider the Plant Hardiness Index accompanied with the Plant Hardiness Geographical
Map (Appendix A). This will confirm where you can plant the specie of tree in proximity to
overhead powerlines.
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Low Zone - is the area under the power lines and extends to 4.5 m (15 ft) on either side.
Trees and/or shrubs planted in this zone should have a maximum mature height and spread
of 4.5 m (15 ft).

#

Medium Zone — extends from the edge of the outer edge of the Low Zone to a distance of
7.6 m (25 ft) on either side of the power line. The maximum mature height and spread of
trees planted in this zone should be 7.6 m (25 ft).

Tall Zone — extends from the outer edge of the Medium Zone extending greater than
7.6 m (25 ft) from the power lines. Any strong and healthy tree may be planted in this zone.

Base Zone near the Hydro Pole — Trees and/or shrubs should not be placed closer than
3.0 m (10 ft) from the base of a hydro pole.

 13.0m (10ft)

—

/
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Appendix A: Plant Hardiness index

LOW ZONE — SMALL TREES
Geographical Area Latin Name Common Name SPREAD | HEIGHT
0Oa Ob 1la 1bj2a 2b 3a 3b 4a 4b 5a 5b 6a 6b (m) (m)
v v v v v |v v v |v ¥ | Acerginnala, Amur Maple 4.5 4.5
Amelanchier laevis
v IV v v v v
Allegheny Serviceberry, Tree Form 4.0 4.5
Cornus kousa
v iV v v v v !
Chinese Flowering Dogwood Tree Form 3.5 4.3
Cornus florida 'Rubra’,
v | v v !
Y Pink Flowering Dogwood Tree Form 4.5 4.5
v v v v | v ¥ | Magnolia Stellata, Star Magnolia Tree Form 4.0 3.0
v v v v | v Y | Maluscultivars, Crab Apple varieties 2.5-4.0 4.5
Prunus virginiana 'Schubert’
v v v Vv v vV v v vV vV !
Schubert Chokecherry Tree Form 4.0 4.5
MEDIUM ZONE — MEDIUM TREES
Geographical Area Latin Name Common Name SPREAD | HEIGHT
0Oa Ob 1la 1b/2a 2b 3a 3b 4a 4b 5a 5b 6a 6b (m) (m)
v v v v v v v v |V v | Acerginnala, AmurMaple'Flame’ 7.0 7.0
v v v v v | v v v Aesculusglabra, Ohio Buckeye 7.0 7.5
Amelanchier canadensis, Shadblow
v | v | vV |V |V VvV !
Serviceberry/Juneberry, Treeform 3.0 7:3
Amelanchier x grandiflora 'Autumn
v v |V vV |V |V
Brilliance’ (PP5717) , Tree Form >0 7.5
v | v | ¥ | v | Cercis Canadensis, Eastern Redbud Tree Form 7.0 7.5
Crataegus phaenopyrum
v v v v V|V I IV VvV !
Washington Hawthorn Tree Form 7.0 7.5
v’ | v | Koelreauteria paniculata, Golden Rain Tree 7.0 7.5
v | v | v v | v | ¥ | Maluscultivars, Crab Apple varieties 5.0-7.0 7.0
v | v | v v | ¥ | ¥ | Malus'Robinson’, Robinson Crab Apple 7.5 7.5
v | v v v |V | ¥ | Malus Selkirk’, Selkirk Crab Apple 7.5 7.5
v | v | v v | ¥ v | Malus'Winter Gold’, Winter Gold Crab Apple 6.0 7.5
v v v v v o Prunussargentii'Rancho’, 3.0 75
Columnar Sargent Cherry
Prunus serrulata 'Kwanzan’,
v v v v !
Kwanzan Oriental Cherry >0 7.0
Pyrus calleryana 'Aristocrat’ (PP3193)
v v v v ’
Aristocrat Callery Pear 7.0 7.5
Syringa reticulatata 'Ivory Silk’,
v v | v !
d A ¥ Wory Silk Tree Lilac >0 75
v v v v v v v |V | Y v Viburnum lentago, Nannyberry Tree Form 7.5 7.5

* Malus cultivars come in a variety of species. Select the specie’s maximum height for the specific planting zone equipment.
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Appendix A: Plant Hardiness index-cont'd

TALL ZONE - TALL TREES
Geographical Area Latin Name Common Name SPREAD | HEIGHT
0a Ob 1a 1b 2a 2b 3a 3b 4a 4b| 5a 5b | 6a 6b (m) (m)
v | v | v | v | Acercampestre, Hedge Maple 10.0 10.0
v v v v | v v |V v | Acerxfreemanii'Armstrong’, Armstrong Maple 8.0 15.0
Acer x freemanii Jeffersred’ (PP4864),
MR Autumn Blaze Maple 13.0 16.0
Acer x freemanii ‘Celzam’ (PP7279),
O AAMEAEE A Celebration Maple 8.0 15.0
v | v v v | v | v | Acerxfreemanii'Scarsen’, Scarlet Sentinel Maple 8.0 15.0
v v v v v v v v v v Acernegundo,Manitoba Maple 15.0 13.0
v | v v v | v | ¥ | Acernigrum, Black Sugar Maple 12.0 15.0
v | v | v | v | Acerplatanoides, Norway Maple 10.0 13.0
v | v v | Acerpseudoplatanus, Sycamore Maple 8.0 13.0
v v v v v | v v v  Acerrubrum,Red Maple 15.0 16.0
v | v | v v | Y v | Acerrubrum, 'Karppick’, Karpick Red Maple 7.0 12.0
v v v v v v v |v¥ v Acersaccharinum, Silver Maple 15.0 18.0
Aesculus hippocastanum
‘/ /
i Y Common Horse Chestnut 16.0 18.0
v | v | v v | Carpinus betulus, European Hornbeam 13.0 20.0
Carpinus betulus 'Fastigiata’,
v vV | vV |V /
Pyramidal European Hornbeam 4.0 12.0
v v | v | v v | v | (Catalpaspeciosa, Northern Catalpa 6.0 12.0
v | v | ¥ | v | Cladrastis lutea, Yellowwood 10.0 12.0
Crataegus crus-galli var. inermis,
CREMME A S Thornless Cockspur Hawthorn Tree Form 10.0 10.0
v v v v v v v Vv |¥Y ¥ C(Celtisoccidentalis, Common Hackberry 18.0 20.0
Celtis occidentalis 'Prairie Pride’,
Y Prairie Pride Hackberry 12.0 12.0
v v | v | v | v | v | Cercidiphyllum japonicum, Katsura Tree 7.0 15.0
v | v | v | v Corylus colurna, Turkish Hazel 8.0 15.0
v v | v | v | v | v | Fagusgrandifolia, American Beech 20.0 30.0
v | v v | v | ¥ | ¥ | Fagussylvatica, European Beech 12.0 15.0
v v | v | v | v | ¥ | Ginkgo biloba, Maidenhair Tree 11.0 17.0
Ginkgo biloba ‘Autumn Gold’
CRAREAE A Autumn Gold Maidenhair Tree 10.0 10.0
slvlivivivly Gir?kgo bi{oba 'JFS-UGAZ’, Golden Colannade™ 8.0 15.0
Maidenhair Tree
sivivlivliviv Gin.kgo bilgba ‘Princeton Sentry’, Princeton Sentry 50 13.0
Maidenhair Tree
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Appendix A: Plant Hardiness index-cont'd

TALL ZONE — TALL TREES
Geographical Area Latin Name Common Name SPREAD | HEIGHT
Oa Ob 1a 1b 2a 2b 3a 3b 4a 4b 5a 5b 6a 6b (m) (m)
0y St o e
slvivlivliviv fnlfgétzgal tl“_rliggzr;ﬁggi ;/éar. inermis “Impcole’, 10.0 10.0
v v v | v | v | ¥ | Gymnocladus dioicus, Kentucky Coffee Tree 13.0 17.0
v | v | v | v | Liquidambar styraciflua, Sweetgum 12.0 15.0
v v | v ¥ | Lliriodendron tulipifera, Tulip Tree 15.0 25.0
C Y e TaipTres 50 150
v v v v | v ¥ | Magnolia x galaxy, Galaxy Magnolia Tree Form 6.0 12.0
e agnolia Tree Form 100 13,0
v v v v v v |V | ¥ | Nyssasylvantica, Black-Gum 10.0 16.0
v v v | v | v | ¥  Phellodendron amurense, Amur Cork Tree 9.0 13.0
|7 I Condonplane ree 30 160
v | v | v v | Pyruscalleryana 'Bradford’, Bradford Callery Pear 7.0 13.0
v | v | v v | Pyruscalleryana 'Capital’, Capital Callery Pear 4.0 11.0
v v v Vv |V | VY |V v  Quercusmacrocarpa, Burr Oak 13.0 18.0
v v | v v | ¥ v | Quercus palustris, Pin Oak 13.0 25.0
v | v | v | v | Quercus robur, English Oak 13.0 18.0
v v | v | v | v | v | Quercusrubra, Red Oak 15.0 16.0
e e Besnina)
v v | v | v | v | v | Robinapseudoacacia ‘Frisia’, Frisia Black Locust 8.0 13.0
v v v v | v | v |v v Tiliaamericana, Basswood 13.0 25.0
v v | v | v | v | v | Tiliaamericana 'Redmond’, American Linden 10.0 20.0
| Y O
v v | v | v | v v Tiliatomentosa, Silver Linden 15.0 23.0
B | prnceton ordem 160 230
v v | v | v | Umus 'Frontier’, Frontier Hybrid EIm 10.0 13.0
v | v | v | v Ulmus parvifolia, Chinese EIm or Lacebark 10.0 13.0
v | v | v | v | v v | Umusx'Pioneer’, Pioneer Hybrid EIm 15.0 25.0
v | v | ¥ | v | Zelcova serrata, ‘Musashino’ Zelkova 5.0 15.0
v | v | v | v | Zelcova serrata, Green Vase Zelkova (PP5080) 13.0 16.0
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Appendix A: Plant Hardiness Geographical Map

©Agricultb|"e and Agri-Food Canada. atlas.agr.gc.ca/agmaf \
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Definitions

Easement — a right granted to a LDC on property owned by others to use their property to
support the distribution of electricity. Easements may contain underground and/or overhead
powerlines and electrical equipment which requires the LDC to have legal access to property
for maintenance and installation of electrical services.

Limits of Approach — specifies the required distance between workers and equipment to
energized overhead electrical lines and conductors with a nominal phase-to-phase voltage
rating set. The LDC should be contacted to define the voltage rating for overhead powerlines
where work is being done.

Local Distribution Company (LDC) — A Distributor who is licensed under the Ontario Energy
Board (OEB) responsible for transmitting electricity to municipal infrastructure including
general public and public area.

Locates — Requesting of information from a facility owner identifying all their underground
facilities by the use of surface markings such as coloured spray paint or flag identifiers, maps
or drawings.

Pad mounted Equipment — Electrical equipment approved to be installed above ground on a
concrete foundation.

Plant Hardiness Index — is a geographically defined area in which a specific category of plant
life is capable of growing, as defined by climatic conditions, including its ability to withstand the
minimum temperatures of the geographical area.

Root Deflector — Is a mechanical barrier placed between the tree roots and the electrical
cables to prevent damage to the cables. A root deflector can be made from 6.5 mm (1/4”) rigid
plastic, fibreglass or non-degradable material.

Step Potential — Is the voltage entering a person from one foot through the body and exiting the
other foot standing near an energized ground object.

Touch Potential - Is the voltage entering a person and exiting the body through the feet while
contacting an energized object.

Utility Arborist — Arborists who are 444B Certified that are authorized to prune, clear
vegetation, fell or remove trees within the Ont. OH&S Act defined ‘limits of approach’.
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Reference Chart A: Tree Planting Zones
Reference Chart B: Base Zone Near Hydro Poles

Overhead
Powerlines

Hydro Pole

r3.0m (10ft)

Hydro Pole

Overhead
Powerlines

Base Zone Near Hydro Poles
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Quick Reference Guide: Landscape & Arborist Trades

‘Look Up! Look Out!’ to avoid potential electrical hazards
v" Locate overhead powerlines and follow Ont. OH&S Act’s Limits of Approach

v" Locate all underground services prior to excavating

Contact Ontario One Call to obtain all underground locates
Utilities will only locate underground services which they own. It is the responsibility of
the property owner or excavator/landscaper to locate non utility owned services.

v" Check Municipal, Regional and Township By-Laws for specifications

v" Check with the LDC for their planting requirements under or around
powerlines and electrical equipment including underground powerlines

v~ Select landscape materials and designs that meet clearance requirements
under or around powerlines and electrical equipment, specifically:

v" Underground Powerlines — the minimum clearance required from the edge of the root ball
to the edge of the underground powerline corridor is 1.0 m (3ft.)

v’ Electrical Equipment — when planting near pad mounted equipment:

* Transformers — 3.0 m (10 ft.) is required in front of the door(s) and 1.5M (4.9 ft.)
on the sides and back

» Switchgear — 3.0 m (10 ft.) is required in the front and back doors and 1.5M (4.9 ft.)
on the sides

© Overhead Powerlines - ‘look up! look out!’
1. Consider required distances between powerlines and trees or shrubs when selecting species.

e LOW ZONE —is the area under the power lines and extends to 4.5 m (15 ft) on either side.
Trees and/or shrubs planted in this zone should have a maximum mature height and
spread of 4.5 m (15 ft).

» MEDIUM ZONE — extends from the outer edge of the low zone to a distance of 7.6 m (25 ft)
on either side of the power line. The maximum mature height and spread of trees planted
in this zone should be 7.6 m (25 ft).

* TALL ZONE - extends from the outer edge of the medium zone extending greater than 7.6 m
(25 ft) from the power lines. Any strong and healthy tree may be planted in this zone.

* BASE ZONE NEAR HYDRO POLES — Trees and/or shrubs should not be placed closer than
3.0 m (10 ft) from the base of a hydro pole.

2. Delivery of plant materials — Unloading of the tree(s) is not to be done under or around the
overhead powerlines. Delivery equipment such as a boom truck can come into contact with
the overhead wires. The same for digging with equipment such as a high hoe, the equipment
can also come into contact with the overhead wires.
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Quick Guide & Contact Information: Homeowners

‘Look Up! Look Out!’ to avoid potential electrical hazards
v Locate Overhead Powerlines — avoid potential electrical risks from:

1. DIRECT CONTACT — when working around trees where powerlines are hidden by foliage
2. ENERGIZED OBJECTS - branches and limbs caught in the powerlines may unexpectedly become
conductive

3. PLANTING TREES AND SHRUBS TOO CLOSE TO POWERLINES — when selecting species, a landscape
professional can provide advice on indentifying the best species of trees or shrubs for landscape
projects near powerlines.

4. DELIVERY OF PLANT MATERIALS - unloading of the tree(s) is not to be done under or around the
overhead powerlines. Delivery equipment such as a boom truck can come into contact with the
overhead wires. The same for digging with equipment such as a high hoe, the equipment can also
come into contact with the overhead wires.

v" Locate Underground Powerlines prior to digging or excavating to plant trees.the minimum
clearance required from the edge of the root ball to the edge of the underground powerline
corridor is 1.0 m (3ft.)

Contact Ontario One Call to obtain all underground locates
Utilities will only locate underground services which they own. It is the responsibility of the
property owner or excavator/landscaper to locate non utility owned services.

v’ Electrical Equipment — minimum clearance when planting near pad
mounted equipment:

* TRANSFORMERS — 3.0 m (10 ft.) is required in front of the door(s) and 1.5M (4.9 ft.)
on the sides and back

* SWITCHGEAR - 3.0 m (10 ft.) is required in the front and back doors and 1.5M (4.9 ft.)
on the sides

v" Check Municipal, Regional and Township By-Laws for specifications

v" Check with the LDC for their planting requirements under or around
overhead powerlines and electrical equipment including underground
powerlines

Check with the LDC to identify easements that might apply
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