City of Thunder Bay

Section 16105


SPECIFICATION FOR TRAFFIC CONTROL AND STREET LIGHTING

Contract No. 
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1. INTENT

This section covers the underground portion of the new or reconstructed traffic control and/or street lighting systems.  The work shall include, but not be limited to, the supply and installation of all required electrical manholes, reinforced concrete bases, PVC rigid duct, polyethylene pipe, buried streetlight wiring, street light poles wiring and luminaires complete with lamps.

1.1 GENERAL

OPSS 106.

1.2 RELATED WORK SPECIFIED ELSEWHERE

Section 02530 – Landscaping

Section 02555 – Concrete Structures

Section 02570 – Excavation and Backfilling of Trenches

Section 02595 – Installation of Pipelines by Tunneling, Directional Drilling or Boring 
and Jacking
1.3 WORKS SUPPLIED BY OWNER

Purchase manhole frames and covers from the City of Thunder Bay.  The cost will be $427.00 plus HST, FOB the City Traffic Control and Street Lighting Stores, 625 N. Cumberland Street (48 hours notice is required).

The Owner will supply and install all materials for traffic signal systems including traffic poles, arms, signal heads, wiring and controller.

The Contractor’s work on traffic signal systems is limited to the installation of ducts, manholes and the installation of pole bases.

* Note:  Project Engineering to enter amount.
2. PRODUCTS

2.1 BURIED STREET LIGHT WIRE

Wire:  No.4 RWU-90, 600 Volt, -40° single copper conductor with extra thickness of low temperature, moisture resistant PVC insulation (black and white, 7 strand) and No. 6 bare copper ground (7 strand).  Pirelli Brand wire or approved equal. 
2.2 MARKER TAPE

Tape:  Underground “Buried Danger” marker tape, 150 mm wide with 50 mm high lettering “yellow” in colour.  Brady Brand or approved equal. 
2.3 STREET LIGHT POLE WIRE

Wire for connection between the luminaire and the buried wire shall be #12 t.w.u. solid copper (black and white).  Pirelli Brand wire or approved equivalent. 
2.4 LUMINAIRE

       2.4.1 LED
       Light Emitting Diode (LED) luminaire suitable for supply at 120 volt, 60 hz.

Acceptable products are: 
LED Roadway Lighting Ltd.:

 Model NXT-24S 


 Model NXT-36S 


 Model NXT-M-48


 Model NXT-M-60

 Model NXT-M-72 

 Factory preset for LES Distribution Type II.  

 Mounting type horizontal.  4000K and 5000K colour temperature, grey finish.

 Reuse of existing LED fixtures is permissible when pole changes are being implemented.

 Fixtures to be supplied by City when specified.
2.5 BALLAST

Constant wattage isolated lead type (C.W.I.) c/w grounded socket shell, for supply at a 120 Volt, 60 Hz.  All components are to be factory pre-wired and interconnected using insulated “push-on” mechanical connectors and CSA approved. 
2.6 SUPPORT BRACKET

Rotary polished, natural aluminum complete with factory formed radius curve, wiring hole with rubber grommet and universal mounting plate.

Acceptable products are: 
Thomas and Betts: 
Model RE8MA (2.40 m), 
Model RE4LA (1.20 m) 
Pole-Lite: 
Model TEA-8-48-4125 UP (2.40 m) 
Model TEA-4-24-3125 UP (1.20 m) 
Feralux: 
Model D0047 (2.40 m) 
Model D0410 (1.20 m) 
USS Manufacturing: 
Model TER8MA (2.40 m) 
Model TER4LA (1.20 m) 
2.7 RELAY

120 Volt, 1P with silver cadmium oxide contacts, normally open with photocell receptacle and outdoor enclosure (Cansfield Model HAB).  Amperage size shall be as per design specifications. 
2.8 PHOTOCELL

Paragon Model No. TL 201-00 (normally closed). 
2.9  ELECTRICAL DUCT

Rigid duct shall be 100 mm diameter rigid PVC electrical duct (CSA Type II). 
Flexible duct shall be 50 mm diameter polyethylene pipe (75 p.s.i.). 
Duct installed by directional drilling 100 mm diameter High Density Polyethylene (HDPE) DR17. 
2.10 PULL ROPE (FISH LINE)

6 mm polypropylene or heavier in continuous lengths
2.11 JUNCTION BOXES

Direct bury or cast-in-sidewalks - OPSD 2112.02
2.12 CONDUIT

25 mm rigid electrical PVC c/w PVC fasteners, stainless steel screws and 50 – 25mm reducer
Bends for risers at poles and structures; 900 PVC manufactured, long radius
Straps and Bell Mouldings - Galvanized steel
2.13 FUSING

NRN 6 Amp Type P250 complete with weatherproof fuse holder within each luminaire housing. 
2.14 OVERHEAD SECONDARY WIRING

NS-1 Type complete with 100% rated ACSR neutral cable and insulated aluminum line conductor multiplexed into assemblies of two or more conductors (including the neutral).  Line conductors are covered with low-density polyethylene insulation.  All attachments to Synergy North wood poles shall comply with the latest Synergy North and E.S.A. specifications. 
2.15 FRANGIBLE COUPLING DEVICE 

Manitoba Safety-T-Base style breakaway base as manufactured by Safety Base Ltd. 
Reaction Plate – Part No. RP-2B (painted grey) 
Base Coupler – Part No. C-1 (plated) 
Shroud – Part No. S – 3C (aluminum) 
All applicable parts shall comply with the bolt circle specified by the pole manufacturer. 
2.16 TRAFFIC SIGNAL TELEMETRY CABLE

Six pair, 22 AWG shielded cable for telemetry use, meeting with REA-9, REA-89 BJFA/BJFC or IMSA Spec 40-2-1984 (for overhead, 40-4-1984 or 39-4-1984). 
2.17 GROUND RODS/PLATES

OPSS 609 except that ground rods may be galvanized or copper clad. 
2.18 BEDDING AND BACKFILL

Compactable granular material with no stones greater than 25 mm in diameter 
2.19 STEEL POLES

“Davit” style complete with galvanized finish (inside and out), as supplied by West Coast Engineering Group, Nova Pole International Inc. Series NSD
The pole shall be complete with handhole and handhole cover, 4 anchor bolts, nuts and cover caps, washers, and shims.

West Coast Engineering Group:

· 8 m (27’) Series 10100

· 9 m (30’) Series 10160

· 11 m (35’) Series 10230

Nova Pole International Inc.:

· 8 m (27’) Series NSD 276

· 9 m (30’) Series NSD 306

· 11 m (35’) Series NSD 358

Submit the pole manufacturer’s shop drawing certified by a Professional Engineer licensed to practice in the Province of Ontario, to the City Engineering Division for acceptance prior to the purchase of the poles.

For some contracts, poles have been pre-ordered by the City.

2.20 WOOD POLES

9.0 m (30.0’) W.R.C., Class 4 to meet C.S.A. specifications 015.9 – 1969, butt treated to meet C.S.A. specification 080.C7 – 1966, machine shaved, unframed, no roofing.  Poles to be pre-treated and pre-finished prior to installation (painted grey as per latest City specifications).  

2.21 SERVICE DISCONNECT  

Weatherproof, consumer service rated disconnect switch for each lighting circuit with maximum 60 Amp service rating with a maximum 45 Amp load design.

3.  EXECUTION

3.1 GENERAL

All electrical construction shall be done by a certified Electrical Contractor capable of working in accordance with the standards and specifications of Synergy North, Hydro One, Electrical Safety Authority, EUSA and any other appropriate governing bodies.  The Contractor shall apply to these offices for the latest copies of these standards and specifications prior to commencing any work.

Workers and agents employed by the Contractor and working upon Synergy North poles shall be qualified certified electrical power linemen or apprentices-in-training under the onsite, direct supervision of qualified certified power linemen. Comply with Thunder Bay specification for working on Thunder Bay Hydro poles.

Contracting firms shall be members in good standing of the Electrical Utility Safety Association (EUSA).

3.2 INSTALLATION OF DUCTS

OPSS 603. 
Excavate trenches to provide a minimum depth of 900 mm below finished grade. 
Place marker tape in the backfill directly over the ducts at the halfway depth of the trench for the full length of the trench. 
The unit price for this item shall include the supply and complete installation of the trenches including:

a. saw cutting asphalt or concrete

b. excavation and disposal of excess excavated material

c. installation of poly pipe complete with street light wire and/or rigid duct(s) and poly pipe for traffic cable (traffic cable installed by others unless otherwise specified) 
d. sand bedding installation

e. marker tape installation

f. backfilling and compaction of the trench
g. restoration
Use manufactured long radius bends for risers at poles and structures. 
Install polyethylene pull rope into all ducts upon completion of backfill and connection to structures.  Extend pull rope 3 meters past the end of ducts, coiled and neatly tied off. 
Connect flexible duct to the concrete bases as shown on the drawings. 
Use manufacturer’s couplings to connect rigid duct. 
Couple the flexible duct to the rigid duct of each concrete base. 
Install bell ends on 100 mm rigid ducts at manholes. 
Terminate all ducts no more than 50 mm inside manholes.
Mark traffic loop duct terminations at curb line with saw cut marks. 
3.3 INSTALLATION OF ELECTRICAL WIRES

OPSS 604.

Install black, white wires in the 50 mm ducts and into the concrete bases as indicated on the drawings.  Install, bare ground wire, outside of and adjacent to ducts and into the concrete bases. Leave a sufficient length of wire coiled up and above each base. 
Protect the wire and top of the new base from damage.  Wire shall be continuous without splices between concrete bases.  Lubricate wires to be installed in flexible conduit with electrical lubricant, Yellow 77 or equivalent. 
Comply with Thunder Bay Hydro and E.S.A. specifications.  Perform all applicable continuity and insulation resistance tests as required and submit to Contract Administrator prior to acceptance of work.

Make splices in electrical wiring as specified using compression style lugs.  

Any approved underground connections to be wrapped with Aqua-Seal, Scotch 88 tape and Scotch-Kote (3M brand or approved equal).

3.4 ELECTRICAL MANHOLES

Construct electrical manholes as shown on the drawings. 
Provide ground rods/plates and ground wires at new manholes and/or existing manholes as specified.

3.5 CONCRETE POLE BASES

Construct cast-in-place reinforced concrete pole bases and/or install precast concrete bases as shown on drawings.

Confirm bolting dimensions with pole manufacturer prior to construction of concrete bases.

Confirm number and locations of duct entries with City Engineering prior to base construction.

Tops of the bases to be constructed smooth and level.

Install bases prior to proceeding with installation of buried 50 mm polyethylene pipe.

Provide anchor bolts for poles supplied by the Contractor.

Leave sufficient wire coiled at bases for connections to pole wiring.

Allow 7 days concrete curing time prior to erection of poles.

3.6 INSTALLATION OF STEEL POLES

OPSS 615.
Mount poles on to reinforced concrete bases, shim and bolt in place.  Install the frangible coupling device when specified.

Install the luminaire complete with in-line fuse and lamp. Install level.

Install wiring c/w connections between the luminaire and the buried wire using compression style lugs of applicable size at the location of the hold hole (Burndy brand or approved equal). Securely insulate connection using Scotch 88 tape (3M brand or approved equal).

Install ground fault receptacle when specified. 
Bond the #6 bare copper neutral to the grounding lug. 
3.7 INSTALLATION OF WOOD POLES

Backfill material shall be tamped for the full depth of the augured hole. Any curvature in the poles shall be set in line with the roadway.

Rock anchors shall be install in rock conditions where the minimum 1.60 m bury is not attainable. The rock anchors shall be installed to the manufacturer’s specifications.

Install the luminaire complete with in-line fuse and lamp. Install level onto the aluminum bracket.

Install the connection between the luminaire and the buried wire using a compression style, lug connection of applicable size at the top of the pole. Securely insulate connection using Scotch 88 tape (3M brand or approved equal).

3.8 GROUNDING

OPSS 609.
Install ground rods/plates at a minimum depth of 600 mm in undisturbed soil. 1.0 meter from the service; disconnect pole location. 
3.9 INSTALLATION OF RELAY / PHOTOCELL CONTROLS

Install the required relay/photocell controls where shown on the drawings.  Place controls on the back side of the pole.

Fasten controls to wood poles using stainless steel screws with all necessary electrical connections complete.

Band controls to the steel pole just prior to the radius bend using stainless steel banding with all necessary electrical connections complete. All wire access holes drilled into the steel poles shall be complete with strain relief connectors of proper size.
3.10 INSTALLATION OF LUMINAIRES

OPSS 617.
3.11 CONNECTION TO SOURCE

The City of Thunder Bay shall be responsible for all final electrical connections to the source point for energizing the streetlights installed under this Contract. 
Provide written notification to the Contract Administrator that all work is complete c/w continuity and insulation resistance tests and all work has been inspected by the Electrical Safety Authority prior to requesting the final connections.  Provide site verification and sign off to City of Thunder Bay Traffic Control and Street Lighting on electrical locations requiring connection or re-connection.
Confirm that Synergy North Operations has been contacted for their required ‘estimate to connect’ process and that any and all necessary Hydro work as required to connect and energize the new street lights and has completed prior to requesting the final connections.
3.12 REMOVAL OF EXISTING POLES AND WIRING

OPSS 610.

The City of Thunder Bay shall be responsible for the electrical disconnection of the street lighting system, from the source point prior to the relocation and/or removal of any street light poles by the Contractor.  Provide Traffic Control and Street Lighting 48 hours notice to perform this work and sign off for disconnection request.
Remove, relocate and/or return support brackets and luminaires to the Traffic Control and Street Light Stores as specified. 
Relocate existing steel poles and wood poles in good condition as specified.  Return surplus poles in good condition to the Traffic Control and Street Lighting Stores, 625 N. Cumberland Street. 
Remove and dispose of old wood poles.  Remove and dispose of any abandoned old wiring and pole dressings.

3.13 TRAFFIC SIGNAL TELEMETRY CABLE

For underground installations, install cable in 100 m rigid PVC duct from the designated telephone connection point to the traffic control cabinet as shown on the Contract drawings.  Bring the duct c/w cap above grade with a 90° PVC bend at the base of the supply pole. 
For overhead installations, lash the aerial mounted cable to a steel messenger line as shown on OPSD 2242.02.  Protect the cable attached to the pole with 38 mm rigid electrical conduit complete with a weatherhead.  Secure the conduit to the pole with galvanized steel fasteners at 600 mm intervals. 
For cable installations to pole mounted traffic controllers, install the underground cable in 50 mm rigid electrical conduit complete with bell end from the 100 mm underground rigid duct to the conversion box on the traffic control cabinet.  Install the conduit close to the traffic pole, preferably along the side away from the sidewalk and/or curb. 
4.0 BASIS OF PAYMENT / MEASUREMENT FOR PAYMENT

As set out in the OPSS Standards noted above, except that payment for grounding shall be included in the unit prices tendered for the electrical cables and manholes requiring grounding and payment for luminaries and pole hardware shall be included in the unit price tendered for poles. 
The unit price bid for all items shall include saw cutting existing asphalt or concrete surfaces and all restoration work. 
The unit price bid for duct shall include, the cost of supply and installation of all wiring, which is the contractor’s responsibility and the installation of pull ropes/fish lines in traffic signal ducts.
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