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Chapter 15. Lighting 


CHAPTER 15.  Landscape Lighting

15.1
General

15.1.1
Landscape lighting consists of the installation of a lighting system to efficiently light areas as detailed in the specification documents.  Unless specified otherwise, the construction of the lighting system shall include the furnishing, installing, testing of all lighting equipment, hardware and the restoration of the site to its original condition.

15.1.2
Landscape lighting is used for, but not limited to:

.1
Walkways

.2
Roadways

.3
Equipment yards

.4
Parking lots

.5
Outdoor security

.6
Decorative effects including, but not limited to:

.1
architectural

.2
flag and monument lighting

.3
illumination of trees, bushes, etc.

15.1.3
Electrical work and installation shall be in accordance with to the prevailing codes.

15.1.4
Equipment specifications and installations procedures shall be followed according to prevailing codes and manufacturer’s recommendations.

15.1.5
The contractor shall be aware of all utilities servicing the property, and provide written notification pertaining to location of property lines and utilities on the property.

15.1.6
Prior to the commencement of any work, it will be the responsibility of the contractor to notify the appropriate utility companies to make arrangements for cable and utility locations.

15.1.7
The contractor shall maintain sufficient protection from all work-related damage at the Client’s and adjacent property.

15.1.8
The contractor shall report to the Client any deviations between drawings, specifications and the site.

15.1.9
Upon completion of the work, the contractor shall prepare an updated as-built drawing that should be proportionally and diagrammatically correct of the system indicating the locations of:

.1
Controller

.2
Fixtures

.3
Junction Box 

.4
Transformers and Remote Ballast Boxes

.5
Wire Run 

.6
Sleeves under hard surfaces

15.2
Legislation and Regulations

15.2.1
All local and municipal rules and regulations relating to any portion of work shall be incorporated into the specifications and the provisions shall be carried out by the contractor.  Information contained in the specifications shall not be construed to conflict with any of the above mentioned regulations or requirements of this guideline.  Where a conflict may arise, the regulations of the governing code shall be adhered to.  Nevertheless, should these specifications and/or drawings specify materials, workmanship or construction of a better quality; these shall take precedence over the requirements of this guideline.

15.2.2
C.E.C. in this guideline refers to the Canadian Electrical Code Book.  All rules noted refer to rules in the C.E.C. Book and the E.S.A. (Electrical Safety Authority)

15.2.3
Any permit for the installation or construction of any of the work which is required by any of the legally constituted authorities having jurisdiction, shall be obtained by the contractor. Where inspection of the lighting system work or portions thereof, is required to be performed, the Contractor shall notify the Owner of the time when such is required.

15.2.4
All 120 Volt connections and electrical panel hooks ups shall be performed by, or under the direct supervision of, a licensed electrician.

15.3
Materials

15.3.1
All fixtures installed in the Landscape Lighting System shall meet CSA guidelines and must be suitable for outdoor installation.

15.3.2
All materials shall be new, without defects and shall be the finest grade of their category.

15.3.3
Sufficient descriptive literature and/or samples must be furnished to the owner, for approval, for any materials submitted as ‘equal’ substitutes.

15.3.4
Types of lamps used, but not limited to:

.1
Fluorescent

.2
High Pressure Sodium

.3
Incandescent 

.4
Low Pressure Sodium

.5
Halogen

.6
Mercury Vapour

.7
Metal Halide

.8
Neon

15.3.5 Guarantee

.1
The entire lighting system, unless otherwise noted, shall be guaranteed to be complete as per specifications in every detail for a period of one (1) year from the date of its acceptance.  

.2
All landscape lighting systems shall be maintained by the installing company for a period of one (1) year after the date of installation. Guarantees apply to lighting systems only; lamps are not guaranteed by the contractor.

15.4
Execution

15.4.1
Above Ground

.1
All wire, hardware and fixtures are to be located so as to allow for ‘normal’ unobstructed plant growth with attention paid to the following:

.1
Hardware or fixtures should not be mounted in such a way that wire needs to be routed through any tree branch or trunk unions.

.2
Branches or trunks should not be encircled with wire or any other hardware

.3
A minimum of 25 cm should be maintained between all new and existing installations of tree hardware.

.2
All wire to be protected by PVC conduit or water resistant flexible conduit to a minimum of 250cm (8 ft.)  above grade.

.3
The landscape lighting system must be protected by an approved fuse or breaker in accordance with Rules 14-100 through 14-304 inclusive of the CEC.

.4
All connections shall be made in approved junction boxes.

.5
Wire Type:

.1
Low voltage: 12 gauge, 2 wire, UV rated Coating

.2
Line Voltage: 12 gauge, N.M.W.U. or S.J.T.W.

.3
All wiring used in the installation shall be CSA approved.  It is recommended that 12 gauge wire be used in all landscape lighting installations.

.6
Wire Fastening:

.1
Fastening hardware shall be composed of corrosion resistant materials.

.2
Conduits shall be secured to any tree with appropriate approved clips and hardware.

.3
Wire is to be fastened only with galvanized wire staples which have stand-off nubs.

.4
Staples shall not be driven into the tree past the stand-off nubs so as not to pinch the wire.  The wire should be left loose so as to allow for tree sway, tree growth, wire expansion and contraction.

.5
A 25 cm slack or service loop should be left at each end junction or fixture for the allowance of:

.1
wire contraction

.2
servicing

.3
re-location.

.7
Transformers:

.1
All transformers used in low voltage lighting installation shall be CSA approved in addition to meeting local hydro codes and approval.

.2
All transformers must be installed in accordance with Section 16 of the CEC.

.3
All transformers must be properly fused in accordance with Rules 16-100 through 16-106 and Rules 16-200 through 16-208 inclusive of the CEC.

.4
All transformers must be installed in accordance with the manufacturer’s recommendations and in such a fashion as to be clear of debris, water, snow, etc.

.5
All mounting fixtures, junction boxes and ballasts shall be mounted with a ‘stand off’ type galvanized lag bolt, (minimum diameter 9 mm) leaving a minimum of 25 mm between limb and fixture.

15.4.2
Tree Wiring

.1
Tree Work Plant Selection:

.1
Trees selected for lighting installation shall be in healthy, vigorous, growing condition, free of structural deficiencies, disease and decay.  Trees shall be inspected by an ISA Certified Arborist when the above criteria are in question.

.2
A yearly inspection and maintenance of all tree installations is recommended.

.3
As determined at time of inspection, such procedures as follows will be necessary:

.1
Screw type fastening hardware shall be loosened to accommodate tree growth

.2
Removal of existing wire-mounting staples and installation of new staples as required to accommodate tree growth.

.3
Relocate or re-secure grade mounted fixtures so as to accommodate for plant (including root) growth.

.4
All electrical installations in trees should conform with the Occupational Health and Safety Act which requires a minimum clearance of 3m from any existing electrical utility or energized conductor.

.5
Installation personnel, when climbing over 3 m above ground level, must use climbing equipment or a fall arrest system and techniques which conform with the Occupational Health and Safety Act and which are C.S.A. approved.

.6
Personnel involved in the design and installation of tree mounted lighting systems shall be well skilled in arboriculture as it applies to tree identification, growth habits and tree care.

.7 
All installations with fixtures mounted in trees must have a service contract with the Client to monitor and maintain tree growth adjustments.  All landscape lighting transformers must be UL1838 listed and approved.

.2
All conduits shall run parallel to the existing main roots anywhere inside of the ‘Drip line’ of tree.

.3
Burial depths shall be as per code where possible.

.4
Grade mounted fixtures and mounting stakes shall be located so as to allow for normal plant growth.  Special attention shall be paid to protecting the roots and ‘buttress flair’ root structure during installation.

.5
Holes for bolt installation shall be pre-drilled to bolt shank diameter.

.6
Limbs for fixture installation shall be of sufficient size (minimum 50 mm diameter) and strength to support fixture and hardware installation.

15.4.3
Below Grade Wiring

.1
All below grade wiring shall be installed in accordance with Rule 12-012 and table 53 of the CEC.

.2
Sleeves:

.1
Recommendations should be of rigid pipe similar to PVC or ABS.

.2
When installing conduit under sidewalks, roadways, etc., it shall be installed in a sleeve at least 10 cm in diameter.

.3
Sleeves shall be of an approved type and must be installed at the same depth as the remainder of the conduit system.

.4
Electrical Sleeves must be dedicated for electrical lines only.  All sleeving must be sealed and clearly marked as to location.

.3
Unclassified Excavation

Excavation shall be unclassified and shall include all materials encountered.  All materials or matter that cannot be excavated by normal excavation means shall be brought to the attention of the client.

.4
Excavating and Backfill

.1
Trenches for electrical conduit and wiring shall be of sufficient width to permit proper handling and installation of the pipe and fittings.

.2
Trenches containing conduit for line voltage wiring must have a minimum cover of at least 37 cm wherever possible and vehicle areas 50 cm in depth.  (refer to rule 12-012 and table 53 of the C.E.C.)

.3
Trenches containing conduit for low voltage wiring must have a minimum cover of at least 25 cm wherever possible.

.4
The backfill shall be thoroughly compacted up to original grade level 90% of the modified Proctor density.

.5
Pulling:

.1
Sizing of the required pull boxes shall be determined using Rule 12-3042 of the C.E.C.

.2
Where soil conditions allow the pipe depths of cover described above to be met, the electrical conduit may be directly installed without trenching by the use of a vibratory plough.

.3
The interior of the conduit shall be kept free from dirt and debris.

.4
The contractor is responsible for restoring the site to its original condition, including accountability for damage to existing trees, shrubs and structures, along with settlement of trenches within the warranty period.

.6
Underground Conduit:

.1
All PVC conduit shall be installed in accordance with Rules 12-1200 through 12-1220 inclusive of the CEC.

.2
All PVC pipe and fittings shall be installed as outlined and instructed by the pipe manufacturer.

.3
All PVC conduit shall only be cut with approved PVC cutters with all burrs removed prior to installation.

.4
All PVC conduit joints shall be solvent weld joints.  Only the solvent recommended by the manufacturer shall be used.

.5
Poly Pipe can be used as the recommended protection for low voltage lighting wire protection.

.7
Pull Boxes and Junction Boxes

.1
Pull boxes and/or junction boxes that are used as part of the conduit system, shall be of an approved type suitable for outdoor installation.  

.2
Boxes shall remain accessible at all times.  (Refer to Rule 12-3018 of the C.E.C.)

15.4.4
A regular maintenance check is required to monitor tree growth, wire tension, landscape changes and their effect on the effectiveness and design of the lighting system.
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