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Introduction

This document, the “CTOC Regional Special Conditions” has been written to supplement the current
“P43 Specification for Traffic Signals 2014”. The purpose of this document is to define the regional
special requirements as required by the Christchurch Transport Operations Centre (CTOC).

These special conditions apply for any Traffic Management infrastructure or signals work being done at any
intersection where the intention is to connect that intersection to the SCATS system as operated by CTOC.

The special conditions are recognised in the P43 Specification for Traffic Signals 2014 in Section 1.2 of
that document. All requirements in this document supplement and over-ride the conditions of the P43
Specification for Traffic Signals 2014, and are therefore the priority when compared against each other.
However, this document is supplementary to the P43 Specification for Traffic Signals 2014, and both
documents must be used together.

These special conditions are a live document and are continually being amended. It is the responsibility of
the signals contractor to ensure that they are using the latest version of both these documents. Any variation
or departure from the current version of the P43 Specification for Traffic Signals 2014 or the current CTOC
Regional Special Conditions will require CTOC approval. CTOC's decision will be final. Where work is done
to an older version of this document, any required improvement to meet the current requirements will be at
the cost of the signals contractor, Project or Consultancy.

Contact the CTOC Operations Room on 03 941 8620 to verify whether you have the latest version of this
document. Electronic versions of the tables and charts are also available by contacting the CTOC
Operations Room.

Where required by the P43 Specification for Traffic Signals 2014, the CTOC Operations Room can be
contacted on 03 941 8620, or emailed on_signals@tfc.govt.nz.

Health and Safety

The Contractor must comply with the current CTOC Health and Safety Policy and the Health and Safety Act
2015 requirements. They are reminded they must follow good practice and CTOC must be notified of near
misses and incidents. The CTOC Health and Safety Policy is available on request.

Intent

The Intent of this document is to provide guidance on:
1 Quality Design Requirements
9 Clarity on Methodology Expectations
1 Consistency of Construction Methods
1 Continually apply “lessons Learned”
If there is any doubt or conflict please contact CTOC.
The expected outcome is to provide a high quality and functional product at a reasonable cost for the public.

CTOC welcomes constructive input from all parties to continually improve this document.

Page 5 of 28



Definitions

For the purpose of this specification, unless inconsistent with the context, the following definitions apply.

Engineer

CTOC

Contractor

City Centre

Detector

Montrose Box

As Per NZS 3910 “Conditions of contract for building and
Civil engineering construction”

CCC, ECan, NZTA Authorised Agency Representative

As Per NZS 3910 “Conditions of contract for building and

Civil engineering construction”

Contractor, Consultant or Project Team

The area within the four avenues

A detection device such as an inductive loop, camera, radar or microwave etc.

used to provide inputs to the traffic signal controller

Pole mounted Termination Box

RCA Traffic Signal Engineer,

Also referred to as

Signal Engineer

The RCA Traffic Signal Engineer(s) is ultimately responsible for traffic signals
for the RCA. This is a technical person, and is not generally associated with
the contract.

The Traffic Signal Engineer will be operating the installation once it is
completed.

RCA'’s have delegated this responsibility to Transport Operations Centres
(TOC's).

It is the traffic signal contractor’s responsibility to verify who the RCA Traffic
Signal Engineer is before any work commences.
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Abbreviations

Abbreviations used in this specification have the following meaning.

Capex Capital Expenditure

CAT6 Category 6 (network cable see 4.4.7)
CCC Christchurch City Council

CCTV Closed Circuit Television

CIS Controller Information Sheet

CTOoC Christchurch Traffic Operations Centre
ECan Environment Canterbury

FH Fulton Hogan (Contractor)

HRC High Rupturing Capacity

IPL IPL Group

JUSP Joint Use Signal and Streetlight Pole
KJB Kerbside Junction Box

MCB Miniature Circuit Breaker

NZTA New Zealand Transport Agency

PDP Power Demarcation Pillar

Opex Operational Expenditure

RCA Road Controlling Authority

RCD Residual Current Device

RJ45 Registered Jack #45 (network socket)
RMS VC6 Roads and Maritime Services Controller Version 6 (2017 updated)
RTO Real Time Operations (part of CTOC)
SCATS Sydney Co-ordinated Adaptive Traffic System (software)
TCS Traffic Control System (Contractor)
TRIM CCC Documents Record System

UFB Ultra-Fast Broadband

UPS Uninterrupted Power Supply
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Contacts

CTOC Real Time Operations

Christchurch Transport Operations Centre (CTOC)
53 Hereford Street

PO Box 73014

Christchurch 8154

+64 3 941 8620 (Duty Phone)

signals@tfc.govt.nz

SCATS Personalities

Advanced Traffic Solutions Ltd
(Bill Sissons)

PO Box 12256

Beckenham

Christchurch 8242

+64 21 994 491

Contractors

Downer NZ Ltd

397 McLeans Island Road
Harewood

Christchurch 8051

+64 3 359 0700

Fulton Hogan Ltd - Electrical
PO Box 16064

Hornby

Christchurch 8441

+64 3 336 5100

CTOC Power Provider

Genesis Energy
Private Bag 3131
Hamilton 3240
0800 155 010

CTOC Preferred Pole Supplier

Spunlite Poles Ltd

611 Halswell Junction Road
Hornby South

Christchurch 8042

+64 3 349 7853

CTOC Traffic Signals Maintenance Contractor

Traffic Control Systems Ltd
106 Wigram Road

PO Box 9151

Christchurch

+64 3 338 2305
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Regional Special Conditions

Section 2.1 — General (Amended Clause)

Traffic control infrastructure is for the primary purpose of managing traffic and pedestrians. No auxiliary
equipment shall be fitted/attached to this infrastructure without the express permission of CTOC. Installation
of any approved product will not be permitted to interfere with the primary intent or maintenance of the traffic
control infrastructure. Permission to utilise the infrastructure may be removed at any time without explanation
and it is the responsibility of the original owner or installer to remove the device upon request from CTOC.
Failure to remove within 5 days of written notification could result in CTOC instructing its service agent to
remove the product, dispose of the product and then on-charge the relevant costs to the original owner.

Any damage suffered by third party devices fitted to traffic light infrastructure remains the responsibility of the
installer/owner to replace or repair at their own cost. CTOC, NZTA, CCC and ECan do not accept any
responsibility, liability, renewal costs or maintenance costs for any third party devices or products fitted to
CTOC infrastructure.

Section 2.2.3 — Maintenance while under Construction (New Clause)

Any signalised intersection or site that is under construction, being rebuilt or modified becomes under the
control of the contractor that is carrying out this work. This requires the contractor to respond to any faults
(24/7) that are received for the intersection or site. After the intersection or site is commissioned/re-
commissioned it will be handed back to the current traffic signal maintenance contractor. This does not
remove the provisions in section 2.2.2 (Guarantee/Warranty period).

Section 2.3.2 — Generator Socket (New Clause)

Any new controller cabinet or standalone CCTV/communications cabinet shall be fitted with a Generator
Socket.

Section 2.3.2 — Street Lighting Control (Amended Clause)

Where Joint Use Street-Lighting Poles are used at an intersection, the streetlights must be supplied from
the signals controller as per 2.3.2. The switching requirements varies within each RCA. Some require the
installation of a ripple control while others do not. If a ripple control is required then the signals contractor
must supply and install a suitable ripple control (to be purchased from the local electricity lines company). A
streetlight control switch must be supplied as detailed in Appendix R. The Street Light circuit must be
protected with its own dedicated labelled MCB.

The streetlight control switch must be mounted to allow it to be accessible from the outside of the cabinet,
in a location near the facility switch. The shaft of the switch must be recessed, and accessed through a
weather proof 10mm diameter hole. This switch must be labelled with the three positions ‘off’, ‘normal’ and
‘test’.

The control switch must be able to be operated by a flat-bladed screwdriver from the outside of the cabinet.

Section 2.3.4 — SCATS compliance and TRAFF version (New Clause)

The Traffic Signal Controller shall be RMS VC6 compliant unless specified otherwise by CTOC. Currently
the only controller to meet this requirement is the Aldridge ATSC4. This requirement is due to corridor
optimisation and increasing functional requirements. CTOC may allow an alternative solution depending on
the situation.

Section 2.4.4 — Lantern Body construction

Lantern bodies shall be constructed from aluminium only. Polycarbonate lantern bodies will not be
permitted.
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Section 2.5 — Poles (Amended Clause)

It is the responsibility of the signals contractor, consultancy or project to purchase the poles from the
preferred/current suppliers. The signals contractor must give the supplier adequate notice to manufacture
the pole order. The current preferred supplier is Spunlite Poles.

Appendix A shows the details of the poles, and provides suggestion foundation details only. It is up to the
signals Project team, Contractor or Consultancy to provide a professionally engineered and approved
(PS1) solution(s) for the foundation(s). Any design must be suitable for the environmental and functional
conditions as required in the P43 Specification for Traffic Signals 2014 Section 2.5. CCC has numerous
existing options that can be explored to create a fit for purpose solution.

Section 2.5.1.3 — Pole Installation (New Clause)
All Type 0, 1, 2, 8, 9 & 11 poles must be installed into an IPL Retention Socket.

In some instances retention sockets will be unable to be installed due to services conflicts. In these
circumstances CTOC will need to be contacted and a solution will be advised.

Section 2.5.1.4 — Type 8 Hinged Poles (New Clause)

Type 8 Hinged Poles are able to be lowered to provide access and clearance for oversized loads (i.e. house
removals). This type of pole is only able to be lowered and reinstated by the traffic signals maintenance
contractor for the site. Any departure from this requirement can be requested through CTOC Real Time
Operations.

Section 2.5.2.5 — Mastarm Pole Terminations

In addition to being constructed with aluminium or polycarbonate, the Montrose box can also be
constructed of non-ferrous stainless steel. Where the Montrose box is manufactured of stainless steel,
the minimum size must be 400mm x 300mm x 150mm.

Section 2.6.3(c) — Cycle Call Accept

To clarify, the cycle call box must use the red lens specified in 2.6.3(c) as the visual call accept signal.

Section 3.3 - Supply of Electric Power (Amended Clause)

Any new electrical work done inside the controller cabinet may require a new Code of Compliance to be
carried out. The controller cabinet is to be treated the same as a switch board in this instance, for the
purposes of complying with EWRB (Electrical Wiring Regulations Board).

Section 3.6 1— Controller Cabinet Label (New Clause)

The controller cabinet shall be fitted with a standard electrical permanent warning label “Danger Live Wires”
(from any electrical supplier). The label will be fitted at the base (plinth) of the cabinet on the side and
location where the power enters the cabinet. For older cabinets a label can be applied during maintenance.

Section 3.7 — Controller Terminations (Amended Clause)

Each core shall be individually labelled with its signal group and colour in accordance with its designation
as shown on the approved cable termination chart e.g. SG7 Red, SG7 Yellow and SG7 Green etc. Pole
top terminations will be labelled with the same convention.

Each cables outer sheath shall be permanently labelled with in the cabinet as to which pole it runs to and
also at the pole in the same convention.

Unused cable cores must be terminated in an earthling point (such as the earth bar) so they cannot be
mistaken livened.

Section 3.9 — Location of Poles with Cycle Rails

Where a pole has a cycle hand rail fitted, the pole must be located 900mm back from the face of the kerb
to ensure the cycle wheels remain off the roadway while waiting.
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Section 3.9.1 — Poles Installation (New Clause)

All new traffic signal poles shall be fitted with a permanent warning label “Danger Live Wires”. The label will
be supplied with the pole from the supplier. The label will be fitted at the base of each pole. For older poles
a suitably worded label will be used. This can be provided by CTOC on request and applied during
maintenance.

Section 3.10.4 — Covering of Lanterns

For safety reasons all unused lanterns must be covered including overhead lanterns. It is acceptable to use
a light / mid colour blue cover, in addition to the requirement for the cover to be coloured yellow. It is a
requirement that all covers used at the intersection are the same colour.

Section 3.11 — Inductive Loops (Amended Clause)

The saw-cut leading from the KJB to the detector loop must only contain the cables associated with one
detector loop. Where two loops go back to the same KJB, the loop wires must be installed into separate
saw-cuts however if the loop tails are twisted they can be installed in the same trench. Loop ends must be
labelled as front or back, in or out.

Section 3.11.1 — Loop Testing (New Clause)

Q testing shall be undertaken for each loop (at the controller and KJB) and the results recorded in the
controller cabinet log book and RAMM.

A good Q value is approximately 28. The recorded g values must all be well within controller tolerances.
See Appendix P.

Section 3.13(a) — Painting Schedule (Cycle Call Boxes)

The colour blue described in this specification for cycle call boxes shall be equivalent to Dulux “True Blue”
shade 2821.

Section 3.13(b) — Painting Schedule (Standard Poles and Mastarm Poles)

The section of the pole from the lower vehicle lantern bracket, up to the finial cap, or where painting ends,
must be painted black. The standard pole colour is yellow.

Section 3.13(b) — Painting Schedule (Other Items)

‘Other Items’ must be coloured black. This includes pole caps, detector boxes etc. The exception to this
is Montrose boxes. A Montrose box can optionally be painted black, prefinished with a baked enamel,
grey ‘hammerlite’ finish, or in the case of stainless steel, can be left unpainted.

Section 3.15.3 — Software (Personality) Requirements

CTOC have specific requirements for the preparation and production of personality files and the CIS. The
contractor shall engage the CTOC approved programmer, (Advanced Traffic Solutions, see contacts list)),
directly to produce the required files. It should be noted that it may require six weeks to produce these files.
Exceptions are to be approved by CTOC.

Section 3.15.4 - (Amended Clause)

The signals contractor must advise the CTOC Operations Room about the project at least three months
before connection is required to SCATS.

The signals contractor must advise the CTOC Operations Room a minimum of one week before SCATS
communications will be available from the controller. This is to allow the intersection and communications to
be setup in the SCATS system.

Traffic Signal commissioning will not be allowed until the controller, vehicle detectors, CCTV camera and

pedestrian detection cameras (if applicable) have been installed and have had continuous communications
to CTOC RTO systems for at least 48 hours.
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Section 3.16 — As-built documentation to be provided within controller cabinet (Amended Clause)

A Cable Termination Chart template in electronic format is available on request from the CTOC Operations
Room. It must be laminated and placed in cabinet door (with its document TRIM number). In addition to
the Traffic Signals layout plan, cable termination chart, CIS and log book and the Loop Settings Record
(Appendix P) shall also be laminated and placed in cabinet door. This is part of commissioning sign off
requirements.

Section 4.4.1 — Ducting (Amended Clause)

The preferred method of installing ducts is by open cut trenching. Where there is a preference to duct by
under-ground thrusting or drilling, approval must be obtained in writing from CTOC. The minimum number
of ducts to be installed from the controller and between access chambers is three (3). All ducting must
be reasonably straight between access points to allow cables without kinks. No tight 90deg bends allowed
and any radius bends or direction changes must be in the largest format possible. Note that NZTA
Infrastructure stipulate ducting depths of 1.5 m. CTOC suggest any deviation from this will require direct
discussion with regional NZTA office as part of the Carriage access request (CAR).

The preferred point of access into the chamber is through the chamber side wall. The duct should ideally
enter through the wall at 90 degrees and protrude a minimum of the diameter of the duct into the chamber.
The duct should be position through the side wall so that a well in the bottom of the chamber is provided.
This should be a minimum of 200 mm to the bottom of the duct. There will be cases where the ducts may
enter the chamber through the granular base. The duct should protrude into the chamber a minimum of 200
mm. See Appendix T.

Section 4.4.4 — Loop Feeder Cable (Amended Clause)

All loops in a given traffic lane must be wired in series. The best way to achieve this is to connect one leg
of each loop together in an ID gel filled connector in the kerbside junction box (KJB). The other ends of the
loops will go back to the controller. Loops are directional and must be connected in a suitable configuration
to meet operational specifications. See Appendix C.

Section 4.4.5 — Mains Power Supply

CTOC have anominated electricity retailer. This retailer is currently Genesis Energy. All new connections
must be made with Genesis Energy as the electricity retailer. For further information on the new connection
requirements, contact CTOC Real Time Operations.

Section 4.4.5.1 — Power Demarcation Pillar (Amended Clause)

In general power to the controller cabinet from the Orion Network (provider not retailer) will be supplied from
an existing power boundary box, if one exists within approximately 10m of the controller cabinet. If one
does not exist then a power demarcation pillar (PDP) between the Orion network and the controller
cabinet shall be installed no closer than 2m and not further than 5m from the cabinet and generally
against an adjacentboundary. The goal is to reduce likelihood of accidental damage.

The PDP shall consist of the GYRO Plastics Ltd EP1R Underground Distribution Pillar, colour black, except
the 63A fuse shall be replaced with an HRC 32A FW fuse carrier and base.

Documentation must be provided in the controller cabinet where the power is supplied from i.e. the boundary
box or PDP location. Ideally this will be shown on a site plan.

Section 4.4.6 — Earthing

Main-Earth pins (earth-stakes) are not permitted at new intersections. New intersections must use a buried-
earth wire meeting the requirements of NZS3000.

Section 4.4.7 — Network Wiring (Amended Clause)

CTOC have specific requirements for the provision of the data-network connection between the CCC
network, and the intersection. Data network equipment and connection can only be done by a network
contractor specifically approved by CTOC. The signals contractor must engage the CTOC approved network
contractor directly. The contact details for the network contractor can be obtained from the CTOC Operations
Room on 03 941 8620. The signals contractor must notify the CTOC approved network contractor at least
six weeks prior to requiring their services.
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Some external network providers require three months lead time to make connections. It is the signal
contractor’s job to notify CTOC in advance of this three-month lead time.

All network devices must be wired with two CAT6 network cables, one for use and one as a redundant
spare. Network cables installed below ground must be grease-filled, burial grade. Where Ubiquiti radio is
used, the network cables must also have an over-all screen. The CTOC approved network contractor will
advise of the cabling requirements following completion of the network testing and design for the site. It is
a requirement of the signals contractor to engage the CTOC network contractor to undertake radio signal
checks prior to signals poles being ordered. Results must be communicated back to CTOC prior to
commencement. CTOC can provide list of approved installers on request.

The signals contractor must terminate the network cables in the controller cabinet in suitable RJ45 sockets.
These sockets must be mounted without producing any holes through the outside of the controller cabinet.
Where the method of communications involves connection to UFB fibre, the signals contractor must also
supply and install the Australian Standard approved ‘Top-Hat’ for the fibre termination point & Optical
Network Termination box. This is the CTOC preferred solution. In certain circumstances a GE EH2C-
Pedistal cabinet (c/w gear plate and locks) may be used with CTOC approval. If using the GE cabinet, there
must be no 230v or LV power in the GE cabinet (must be ELV). For layout details regarding UFB, see
Appendix S.

Section 4.4.8 — Traffic Observation Cameras & Pedestrian Detection Cameras (Amended Clause)

The CCTV cameras are installed for the purpose of traffic management and traffic observation.

The signals contractor is responsible for the supply & mounting of the traffic observation camera. As the
traffic observation camera must be CTOC approved CTOC will supply the signals contractor with the preferred
current brand and model. Currently the approved brands of CCTV cameras are Axis and Vivotek. The Axis
PTZ model is the Q6054-E MKII and the Fixed model isthe P1427-LE. As for Vivotek the PTZ model is SD9362-
EH and the Fixed model is the IB9381-HT.

The CTOC approved network contractor will configure the camera, and connect to the data network. The
signals contractor must engage the CTOC approved network contractor directly. The traffic observation
camera is to be powered from its own dedicated supply so it remains functional when the traffic signals
regardless of controller or flashing yellow unit state.

Where required, the signals contractor is responsible for the supply & mounting of the pedestrian
detection cameras. As the pedestrian detection cameras must be CTOC approved, CTOC will supply the
signals contractor with the current brand and model. The signals contractor will program the detection
configuration, after which the CTOC approved network contractor will configure the IP addresses into
the cameras. The signals contractor must engage the CTOC approved network contractor directly. Itis a
CTOC preferred option to be offered an extended warranty (total Warranty of FIVE years) for the CCTV
camera.

If a UPS is installed, the controller, flashing yellow unit, CCTV camera and network switches are to be
connected to the UPS. High energy devices such as red light cameras and outlet plugs are not to be
connected to any UPS.

Section 4.8 — Labelling of Cables (Amended Clause)

The approved method for labelling all cables is using slide on numbers, white with black moulded or
engraved lettering. This marker is to be of the non - split type that completely encircles the cable core.
Printed heat shrink labels are acceptable.

Each signal group will be labelled starting with its number first followed by its lamp colour e.g. SG1 followed
by Red, SG1 followed by Yellow and SG1 followed by Green.

Section 4.10 — Surplus Equipment (Amended Clause)

Where CTOC controlled equipment is removed as part of works at an intersection, the signals contractor is
responsible for returning all reusable surplus equipment to the CTOC store located at TCS. The CTOC
Engineer will define which equipment is to be saved or scrapped. The signals contractor shall dispose of the
non-reusable equipment in accordance with the conditions of the contract.
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Design Requirements - (New Section)
The following sections reference the previous section numbers and will eventually be removed
from this document and placed into a Design Requirements document.

Section 2.3.2 — Special Output Board (Amended Clause)

The new controller cabinet shall be fitted with a Special Output Board where the installation is in a residential
area. This is required to give the ability to mute the audio from the Audio Tactile pedestrian driver.

Section 2.5.1.3 — Pole Installation (Amended Clause)

In the event a traffic signal pole is damaged as of the result of a crash or other event and where the pole
needs to be replaced the foundation type must be considered. IPL Retention Sockets are mandatory with
some exceptions (see 2.5.1.3 in the ‘Regional Special Conditions’ section of this document). However
consideration should be given to this requirement on a case by case basis. The CTOC Traffic Signal
Engineer is to be contacted for advice and approval of what type of pole foundation to install.

Section 3.5.4 — Cable Run Allocation (New Clause)

It is important for resilience of running the intersection that sufficient vehicle displays on approach and on
the exit side of the intersection remain functional for each approach if a single pole is knocked down or cable
core becomes faulty. Each corner of the intersection will generally be feed from at least one 36 core cable.
Two cables may be required depending on lantern requirements. If there are medians/islands installed on
any approach, with traffic signal poles then a separate cable must run from the controller to each pole on
the median/island. Each cable must have a minimum of 4 cores spare for resilience. Check with CTOC if
clarification is required.

Section 3.6 — Controller Cabinet (Amended Clause)

The controller cabinet is to be installed in an assessable location free of interference for maintenance
purposes. This shall include the provision for the parking of the Signal Contractors maintenance vehicle
clear of traffic lanes and foot/cycle ways where possible. Adequate working space must be provided
adjacent to the cabinet.

It is preferable that the controller cabinet is located at the property boundary and must be on road reserve.
The cabinet door should not face the road. This is so that the maintenance contractor can view the controller
operation while also being able to see the operation of the intersection.

Section 3.6 2 — Communications Cabinet (New Clause)

The communications cabinet is a cabinet approved by CTOC located at an intersection or another site as
the need may arise. It is preferred to be a ‘Cooling Cabinet’ and follows RMS standards. It is to have a full
cable management system, standard CTOC FS880 keyed lock and a rack mounted power bar. No multi
boards or boxes are permitted. Any plug socket must be of a permanent mounted type. All communications
equipment shall be mounted on shelves, backing board or 1Urack. Communication equipment shall not be
RCD protected. All plug sockets for general use must be RCD protected. All cabling including power supply
shall be labelled.

It is permissible to use an extension to the Traffic Signals Controller Cabinet (Top Hat) to house
communications equipment. This will need CTOC approval if this is the proposed option. All devices must
be suitably mounted so they do not move in an earthquake or impact event.

The communications cabinet shall be securely fixed to a concrete foundation or preformed base with, at
minimum, four hot dipped galvanised bolts (minimum size M12) such that the cabinet is aligned true to the
vertical and cannot be rocked from side to side. Where a standard preformed base is not to be used, the
foundation details shall be supplied to the RCA Traffic Signal Engineer for approval.

Where the cabinet is not surrounded by concrete or asphalt, a 300 mm wide concrete apron shall be provided
around the base of the controller. The apron shall be 100 mm thick and be widened to 900 mm on the side
adjacent to the door. The apron shall be installed to provide drainage away from the controller to the
adjacent ground and to maintain a comfortable working platform.
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Section 3.9.2 — Pole Locations (New Clause)

Prior to installation, the pole locations shall be marked on site and their locations approved by the CTOC
Traffic Signal Engineer. Generally traffic signal poles are located a minimum of 600mm from the pole face
to kerb face. There will be cases where the pole cannot be located in the exact position as indicated on the
plan. The CTOC RTO Team Leader is to be advised of this issue and direction will be given to provide a
solution. For layout details for pole location at kerb cut downs, see Appendix O.

Section 3.9.3 — Pole Numbering (New Clause)

The numbering of traffic signal poles is relative to the position of the controller cabinet. Any changes to the
original controller cabinet position may impact on the intersection design. This also follows through to signal
group and approach numbering. CTOC is to be informed of any design changes prior to the CIS and
personality files being written. Any costs is to be part of the project.

Section 3.18 — Rail Interface and Warning Signals (New Clause)

KiwiRail have specific requirements for the provision of an interface for the railway barriers with nearby
Traffic Signals. It is up to the designer to liaise with KiwiRail to ascertain their requirements when traffic
signals are proposed or being modified near a barrier controlled rail crossing.

In some circumstances at a Mid-Block crossing adjacent to a Rail Crossing, advance ‘Railway Warning
Signals’ may be installed on the traffic signal mastarm. The railway warning signals are low voltage and are
not part of the Traffic Signal or control cabinet installation. KiwiRail will maintain these Railway Warning
Signals independently from the traffic signals.

Section 4.4.2 — Signal Duct Access Chambers (Amended Clause)

All duct access chambers shall be concrete and manufactured in accordance with NZS 3109 and AS/NZS
4058, with surfaces finishes to NZS 3114, and Class B or higher specification load bearing cover as defined
in AS 3996. Where contractors have chambers and covers manufactured from alternative materials, they
shall seek prior written approval from CTOC before tender/installation. No modifications to the cover is
permissible as this may reduce the load bearing capacity of the cover.

The current CTOC approved chamber is a 600 mm diameter Humes or Hynds concrete pipe with a cast
metal cover. See Appendix Q.

Section 4.4.9 — Network Radios (New Clause)

CTOC have specific requirements for the provision of communication radios and communication to the
CTOC Network. All new communication radios must be agreed to by CTOC prior to installation. All Ubiquiti
Radios are to be 5AC range unless connecting to an existing M5 sector on a CTOC communications tower.
CTOC will advise which type of radios are preferred. CTOC will not accept wireless communications for
intersections within or around the City Centre due to interference.

The preferred option to connect to the CTOC Network is by fibre. This future proofs the system and
significantly avoids communications issues. Where possible fibre will be installed with any project between
intersections or to communication hubs. UFB Fibre product shall be installed as a communications solution
with CTOC approval only. There are significant ongoing cost implications to a UFB Fibre solution hence it
may be used as a last option but only if previously agreed to by CTOC.
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Section 4.4.10 — Communications Ducting (New Clause)

When a capital project is open trenching on the CTOC road network CTOC would like the opportunity to
install future proof communication ducting in the same open trench where possible. We are aiming to build
assets that are going to last well into the future and support future technologies providing valuable services
to the City and working with projects and contractors already doing infrastructure work to reduce cost is

critical.

CTOC have on many occasions worked well with other capital projects by either CCC or NZTA funded to
install communication duct into an open trench. CTOC do not operate a CAPEX budget of any significance,
and so cannot contribute to any civils work.

Ducting will be used for fibre communications supporting a variety of council services such as Transportation
communications (CCTV and Traffic signals), Police Crime cameras, Public Wi-Fi and Smart Cities initiatives.
Being given the opportunity to installs ducts in already open trenches makes good use of rate payer provided

funds.

Ducting is to have no elbows and must have sweeping bends with a minimum radius of 900mm.
Communications ducting is generally installed at a depth of 300mm minimum to 600mm maximum. Note that
NZTA Infrastructure may require depths of 1.5 m which is subject to discussion with NZTA.
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Appendices

Appendix A —Poles as per the attached drawings (Amended Appendix)

Appendix A shows the details of the poles, and provides suggestion foundation details only. It is up to the
signals contractor to provide an engineered solution for the foundation, suitable for the soil type, as required
in the P43 Specification for Traffic Signals 2014 Section 2.5.

Appendix C— CTOC Inductive Loop Layout Details (New)

Appendix C shows the detail of the cycle loops arrangement and winding requirements.

Appendix G — CTOC Commissioning Sheet (New)
Appendix G shows the CTOC Commissioning Sheet.

Appendix O —Traffic Signal Pole Location Relative to Kerb Cutdown (New)

Appendix O shows the detail of the location of the traffic signal pole relative to kerb cutdown and tactile
pavers.

Appendix P —Vehicle Detector Loop Settings and Measurements Record (New)

Appendix P shows the Vehicle Detector Loop Settings and Measurements Record sheet.

Appendix Q — Access Chamber and Cover (New)

Appendix Q shows an Access Chamber with metal cover.

Appendix R — Streetlight Connections

Appendix R shows the detail of connection of street lights when JUSP are used at an intersection.
Appendix S — UFB Fibre Connections
Appendix S shows the details of how the equipment is laid out inside the GE EH2C-Pedistal cabinet. Note,

the modem is located inside the signals cabinet.

Appendix T — Signal Duct Access Chamber

Appendix T shows the details of an Access Chamber and how the ducts are installed into the chamber.
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Appendix A — Signal Pole Details
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