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1 Purpose

This Practice Note had been developed to provide practical
guidance to ensure that all workers involved with the delivery of
roadmarking activities are as safe as is reasonably practicable from
traffic-related hazards while carrying out their work, whilst also
ensuring the safety of the travelling public. The document’s
purpose is to:

e Provide all PCBUs engaged in roadmarking activities with clear,
consistent guidance in the use of TTM to enable safe delivery of
roadmarking works; and

e Demonstrate that consideration has been given to the
development of TTM layouts using risk assessment, industry
experience, and a risk-based approach to solution delivery.

2 Who Should Read this Practice Note

This Practice Note is for any PCBU, Worker or Officer who is
involved in the delivery of Roadmarking activities at any point in the
contracting chain, for example:

e Roadmarking Assistants

e Roadmarking Operators

o STMS

e Roadmarking PCBUs

e TTM delivery PCBUs

e Road Controlling Authorities

e PCBUs that create or issue roadmarking contracts
e TTM auditors
e HA&S professionals engaged in the roadmarking contracting chain




Legal Disclaimer

This New Zealand roadmarking practice note has been
complied using all reasonable care based on the
experience and knowledge of experts across the
temporary traffic management and roadmarking
industries. Relevant literature, legislation, experience and
regulations were reviewed and applied throughout the
development of this document.

Users of this document should apply and rely upon their
own experience and judgment and should not rely on the
practice notes contents in isolation from other sources of
advice and information.

The New Zealand Road markers Federation cannot
confirm that the controls outlined in the practice note are
appropriate for each site; and it will be up to the
individuals working on site (and any adjacent PCBUs) to
determine that the practice note is fit for purpose and the
risks are appropriate for each site. In applying their own
experience and judgment, the standards of safety and
serviceability explicitly required or implied by this
practice note shall not be reduced.

4 Copyright Information

This publication remains the property of The New Zealand
Roadmarkers Federation Inc. Material in it may be reproduced
for personal or in-house use without formal permission or
charge, provided that suitable acknowledgement is made to
this publication and New Zealand Roadmarkers Federation as
the source.

Requests and enquiries about the reproduction of material in
this publication for any other purpose should be made to
NZRF. The permission to reproduce material in this publication
does not extend to any material for which the copyright is
identified as being held by a third party.

Authorisation to reproduce material belonging to a third
party must be obtained from the copyright holder(s)
concerned.




3 Revision History

1.1 Details

Organisation | Date
NZRF — TTM for Roadmarking best practice review 2020 - 2022
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NZRF — Review and rationalise Part 1. Update layouts in Part 2 March 2025

6 Document Control

Document Name NZRF Practice Note
Document Number NZRF PN v7.04

This document is in electronic form on the NZRF website at
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Document Availability

Document Owner The New Zealand Roadmarkers Federation
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7 Glossary of Terms

a. Temporary Traffic Management Terms and Definitions

AADT

Annual average daily traffic.

Activity

A planned event or operation done within the road reserve or affecting the normal
use of the road reserve.

Alternating flow

The movement of vehicles in alternating opposing directions, normally controlled
by traffic signals or Manual Traffic Controllers.

Advanced warning

A specialist variable message sign used at roadworks to provide advance warning

variable message | to approaching road users.
sign (AWVMS)
Beacon See Flashing Beacon

Bi-directional flow

The controlled channelling of traffic flows, usually onto temporary alignments, to
maintain traffic flow in both directions. Delineation devices or physical barrier
systems are normally used to separate the traffic flows.

Carriageway

That portion of road or bridge devoted particularly to the use of vehicles, inclusive
of shoulders and auxiliary lanes. Divided roads are considered to have two
carriageways.

Category A road

Low speed roads (60km/h and less)
Using both Category A and Category B signs (dependant on RCA requirements)
Includes two-way two-lane roads and multilane roads

Category B road

High speed two-way two-lane roads (70km/h and more)
Using both Category A and Category B signs (dependant on RCA requirements)

Category C road High speed multi-lane roads (70km/h and more)

Contra-flow Traffic flow in a direction opposite to the normal flow. For example, directing
traffic into a lane that normally operates in the opposing direction.

CoPTTM Code of Practice for Temporary Traffic Management.

Crash Any incident resulting in damage to any installed TTM equipment, vehicles, plant
or injury to a person.

CsD Clear Sight Distance: The distance a road user can clearly see along the road.
Minimum CSD is expressed in terms of metres based on the permanent speed limit
(PSL) or operating speed.
Rear CSD — the clear sight distance required by drivers travelling in the same
direction as an inspection activity.
Posted speed limit of 50 km/h and under local roads = 75 meters (m)
Posted speed limit of 60 km/h and over and all State Highways = 3 x PSL (e.g.,
100km/h would be 300m)

Delineation A treatment that enhances the selection of the appropriate path and speed or

position to allow a movement to be carried out safely and efficiently. It could
include line marking, raised pavement markers, traffic cones, post-mounted
reflectors, chevron signs, etc.
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Delineation device

A piece of equipment manufactured specifically for a wide range of purposes such
as, but not limited to, marking temporary traffic lanes, and drawing attention to
specific hazards.

Detour

A temporary route to guide road users around a worksite operation.

Flashing beacon

Refers to roof-mounted devices. Hazard warning lights should be used where
appropriate but are not considered to be beacons. Flashing beacons consist of a
light in an amber casing that may either flash (strobe) or appear to flash when
circled by a rotating reflector.

Flush median

A painted median that may be used to assist turning vehicles or in some cases
crossing pedestrians, or to increase the separation of traffic moving in different
directions.

Emergency An uncontrolled event that has caused, or is at risk of causing, loss of life, injury,
or serious property damage. It can include declarations of civil defence
emergencies, traffic crashes or other significant incidents. It does not include
delays unless these are the result of one of the above situations.

Flag A device made from flexible material primarily used by forward pilot vehicles to
warn approaching traffic of the roadworks ahead.

Hazard Any activity and/or condition that varies the normal operating conditions of a road
that is an actual or potential cause or source of harm to road users and/or workers.

HSWA (2015) Health and Safety at Work Act, 2015.

Intervisibility This is the unobstructed sight between two points.

Lane A longitudinal strip of roadway that is intended for the passage of vehicles or a
specific class of vehicle, generally travelling in a single line that is separated from
other parts of the roadway by a longitudinal line or lines of paint, or raised
pavement markers, or other form of channelisation, and includes:

¢ a cycle lane
¢ a lane for the use of vehicular traffic that is at least 2.5m wide
¢ a lane of a two-way road divided by a centreline.

Live lane A lane available for use by a class or classes of vehicles.

Manual traffic
controller (MTC)

A person controlling the flow of traffic in a single lane past a closure with the use
of stop/go paddles or E stop traffic lights.

Median

The defined area separating two opposing carriageways not normally intended for
use by traffic. This definition also includes flush and painted medians.

Mobile operations

Mobile operations are those activities or operations not contained within a fixed
site where vehicles are progressively travelling in the same direction as, but at a
speed less than or in a manner different from, normal traffic. Mobile operations
may involve planned stops of up to ten minutes.

Motorway

Motorways are access-controlled, high-speed roads that normally have grade-
separated intersections — which means they have overbridges (or underpasses), so
road users don't have to stop.

Multi-lane roads

For a driver, means a one-way road, or a two-way road, with two or more marked
lanes (except bicycle lanes) that are:

¢ on the side of the dividing line or median strip where the driver is driving

e for the use of vehicles travelling in the same direction.

NZGTTM

New Zealand Guide to Temporary Traffic Management
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Operating speed

The 85th percentile speed of vehicles on a section of a road or, for the purposes of
TCD Manual Part 8 (CoPTTM) the operating speed as declared by the RCA.

PCBU Person conducting a business or undertaking.

Peak The times of the day or night, month, or year, when the road carries the highest
traffic flows, in one or both directions.

Pedestrian a. A person on foot on a road; and

b. includes a person in or on any contrivance equipped with wheels or revolving
runners that is not a vehicle and permitted to use a footpath.

Permanent speed
limit

The legal speed limit for a specific section of road indicated by permanent speed
limit signs.

Positive traffic
management

A method of using signs, delineation devices, pavement markings, traffic signals or
manual traffic controllers (MTC) together or separately to reduce speed at a
worksite, while maintaining adequate safety and capacity.

Posted speed limit

The legal speed limit for a specific section of road indicated by permanent speed
limit signs.

PPE

Personal protective equipment.

Pre-Approved
Reusable Layout
(PARL)

A layout or set of layouts that have been pre-drawn and pre-approved. A risk
assessment must be carried to determine if a PARL is suitable for any situation. It
should never be assumed they are applicable for any individual situation.

Reasonably
practicable

There are two parts to ‘reasonably practicable’. You first consider what is possible
in your circumstances to ensure your health and safety. You then consider, of these
possible actions, what is reasonable to do in your circumstances. You need to
achieve a result that provides the highest protection that is ‘reasonably
practicable’ in your circumstances.

Retroreflective
material

Reflects illuminating light from a source, usually vehicle headlights, back towards
the source

Risk management

The application of a formal process to the range of possible values of key factors,
to determine the resultant ranges of outcomes and their probability of occurrence.

Road Controlling
Authority (RCA)

In relation to a road, an RCA means the authority, body or person having control
of the road, and includes a person acting under and within the terms of a
delegation or authorisation given by the controlling authority.

Road reserve

The area of land between the legal boundaries, usually fence line to fence line and
including any safety run-off areas, which is dedicated to allow the passage of road
users. The road reserve also includes an airspace of six metres directly above the
road surface. The terms road and road reserve have the same meaning in the Waka
Kotahi NZ Transport Agency’s Traffic Control Devices manual.

Road user

Any user of the road, including motor vehicle drivers, motorcyclists, pedestrians,
and cyclists.

Roll-ahead distance

The distance to allow for forward movement of a vehicle following a rear impact
from another vehicle.

Safety zones

A safety zone is a three-dimensional space extending to the front and back, to the
sides and above a working space.

This space also includes the areas within the coned tapers although these are not
included in the safety zone dimensions.

Semi-static
operation

An operation, not contained within a fixed site that moves intermittently in the
same direction where the vehicles used in the operation stop for more than ten
minutes and less than one hour at one location.
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Shadow vehicle

Protects the work on live lanes and sealed shoulders being undertaken ahead
fitted with arrow board/VMS and beacons.

Short-term An operation occupying a location for less than one day on a level 2 or level 3 road.

operation There is no differentiation between a short-term and long-term activity on a level
1 road.

Shoulder A sealed or unsealed part of the road outside the edgeline, or an inferred edgeline,
which is trafficable and flush with the pavement.

Shy line The distance from a hazard beyond which a typical road user will not perceive it as
an immediate danger so they will not normally change their vehicle's speed or
placement.

Sign stand A device used to hold a sign, so it is visible to road users.

Sign visibility | The minimum distance over which the driver of an approaching vehicle must be

distance able to see the first advance warning sign. Where necessary, increase sign
spacing’s to achieve visibility distance.

Site traffic | A qualified person who has specific responsibility for documentation and

management management of temporary traffic management (TTM). The STMS is the system

specialist (STMS)

installer, the person that installs a system designed by an installation designer.

Spotter

A spotter’s primary role is to be the lookout for the Road marking operator,
operating near or on the live lane in high-risk environments as set out in this
practice note. The spotter must be able to maintain adequate attention to
approaching traffic. The spotter must be placed in a position where CSD can be
attained by the spotter and be able to give verbal instructions to the Road marking
operator.

Static operations

Static operations are those activities that are contained within a fixed area.

Taper A straight or smoothly curved row of delineation devices used to shift traffic
laterally, for example, from a lane to the shoulder.

Temporary speed | A speed limit that is in force for a period of less than 12 months and is set under

limit (TSL) the Land Transport Rule: Setting of Speed Limits 2017 by the RCA.

Traffic A person, or position, in an organisation that has the delegated authority from an

management RCA to approve TMPs, coordinate TTM and, where appropriate for local roads, to

coordinator (TMC)

delegate power to approve TMPs to others.

Traffic
management
diagram (TMD)

The TMD is a traffic management diagram within the TMP. A TMP may have more
than one TMD included as part of the plan.

Traffic
management plan
(TMP)

A document describing the design, implementation, maintenance, and removal of
temporary traffic management (TTM) while the associated activity is being carried
out within the road reserve or adjacent to and affecting the road reserve.

Truck mounted
attenuator (TMA)

A safety device fitted to the rear of a vehicle that collapses when impacted by
another vehicle.

Variable Message | This is an optional device that can be used to highlight specific hazardous

Sign (VMS) situations, for example, where visibility is restricted or where additional useful
messages can be provided to road users.

VPH Vehicles per hour.

VPM Vehicles per minute.

Waka Kotahi NZ | The government agency in New Zealand responsible for:

Transport Agency ¢ planning and delivering national transport networks

(Waka Kotahi)

e supporting local networks
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¢ making public transport and freight networks more effective
e improving road safety.

Warning distance The minimum distance between the first advance warning sign and the start of the
cone taper or the beginning of the closure or working space.

WorkSafe NZ New Zealand’s workplace health and safety regulator. It works to reduce work
related death and injury rates, and support employers and employees in
productive work. It provides information and guidance to workplaces on
occupational safety and health issues and managing hazardous substances. It
enforces health and safety legislation, researches workplace health and safety
matters, and provides policy advice to government.

Work vehicle In a mobile operation, a work vehicle is a vehicle carrying out activity adjacent to
the road, or on the road carriageway, or supporting personnel on foot.

Work site The area that is available for workers use to complete the activity.

Working space The area within a site that is available for workers to complete the activity.

b. Road marking Terms and Definitions

AGTTM Austroads Guide to Temporary Traffic Management

A Type applicator A Type applicator is principally designed for applying longer run longitudinal
markings applied to the carriageway such as edge-lines, centre-lines, and cannot
apply minor markings without the aid of templates.

A Type paint applicators are normally built on a commercially available truck
chassis which has been modified for dual control.

ATP - Audio tactile | An optional component of pavement marking which has raised ribs orientated
profile perpendicular to the longitudinal direction and are closely spaced at regular
intervals along or adjacent to the line. They provide a noise (audio) and vibratory
(tactile) warning when driven over.

Arterial road A road predominantly carrying through traffic from one region to another, and
intra-regionally forming principal avenues of travel for traffic movement

B Type applicator B Type applicators are specially built to apply transverse and minor markings such
as arrows, limit lines, alphabetical characters, diagonal hatching, and 33 m centre
line before limit lines.

There is a variety of styles of B Type applicators, though the common element is
that they need to be less than 2.5 metres long, the minimum lane width
permissible within New Zealand law. This ensures that the applicator does not
block more than a single lane when applying transverse markings.

Centre line The centre line:

e in relation to any portion of a roadway not marked with a flush median,
means a dotted or solid line or lines of paint or raised studs (RRPM) (or any
combination of those lines or studs) intended to separate opposing traffic.

¢ in relation to any portion of a roadway marked with a flush median, means
the longitudinal white line that forms the left side of the median as viewed by a
driver facing forward.

¢ in relation to an unmarked roadway the inferred line down the longitudinal
centre of the roadway.

Page | 10



Continuity line (Con
dots)

A longitudinal broken line used to indicate the edge of that portion of the
carriageway assigned to through traffic and which is intended to be crossed by
traffic turning at an intersection, or entering or exiting an auxiliary lane, a
motorway or expressway.

Cycle lane

A longitudinal strip within a roadway reserved by a marking or sign designed for
the passage of bicycles.

Dual control

Dual control allows drivers to control the vehicle from either side as there are two
separate steering wheels and controls. When the driver is on the left-hand side of
the cab, closest to the kerb/edge line it enables a better view when painting the
edge line.

Edge line

A broken or continuous white line marking (or kerb) used to indicate the far left or
far right side of the roadway.

Entrance

The paved area adjacent to the through lanes of a motorway or expressway that is
intended for vehicles entering and merging from a local road via an on-ramp.

Flush Median

A flush median comprises an area marked by white diagonal lines that are painted
along the middle of the roadway and are bounded by approximately parallel,
longitudinal white lines.

Footpath

A path or way principally designed for, and used by, pedestrians; and includes a
footbridge.

Users of mobility devices and wheeled recreational devices are permitted (unless
specifically prohibited by the road controlling authority) to use a footpath.

Forward Pilot

Vehicle

Advanced warning vehicle fitted with arrow board/VMS and beacons — located in
front of the road marking vehicle to give warning to vehicles travelling in the
opposite direction. Also gives information to traffic in same direction that the
operation finishes in front of the pilot vehicle

High performance
long life

Pavement markings that should be used on smooth surfaced roads for improved
skid resistance and wearing properties and better delineation in wet conditions.
Typically, long life materials include cold applied plastics (CAP), thermoplastics or
tape.

Intersection

Intersections:

¢ in relation to two or more intersecting or meeting roadways, means that area
contained within the prolongation or connection of the lateral boundary lines of
each roadway.

* but if two roadways are separated only by a traffic island or by a median less
than 10 m wide, the roadways must be regarded as one roadway.
In road marking the intersection is defined as the area immediately surrounding
joining of two or more roads.

Marking Marking a line, symbol, pattern, message, numeral, pavement marker or other
device set in the roadway or applied or attached to the road surface.

Median A strip of land that may be part of a road that separates vehicles travelling in
opposite directions.

MOTSAM Manual of Traffic Signs and Markings, Waka Kotahi NZ Transport Agency.

No parking A requirement like ‘no stopping’, except that stops for short periods are permitted
for the purpose of taking up or setting down passengers or goods.

Off ramp A carriageway to allow vehicles to leave a motorway or expressway, specifically

the section of carriageway between a motorway or expressway exit and its
intersection with the local road. Also commonly referred to as an ‘exit ramp’.
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On ramp

A carriageway to allow vehicles to join an expressway or motorway, specifically the
section of carriageway between the local road intersection and the motorway or
expressway entrance. Also known as an ‘entry ramp’.

Operator mounted
vehicle

A vehicle where the operator is mounted on the vehicle, like a ride on B Type
applicator.

Pedestrian
controlled vehicle

A vehicle which has the operator walking behind it controlling the application.

Pedestrian crossing

A pedestrian crossing established and marked on a roadway in accordance with
clause 8.2 of the TCD Rule.

Raised reflective
pavement marker
(RRPM)

A device that is applied or attached to the roadway: in a regular pattern to define
a lane line (white or yellow); or

to mark the edge of the safe, useable portion of roadway (red);

to mark the presence of a fire hydrant or other water source for firefighting (blue);
to mark the presence of a culvert or other drain under the roadway (green).

They may be retroreflective or illuminated and are often referred to as cats’ eyes.

Retroreflective

Material designed to reflect incident light back towards the light source, or in a

material specific direction, but does not, for the purposes of the TCD rule, include a
reflector. More commonly called reflective material.
Rural In relation to a road, is one having a speed limit of 70 km/h or more.

Tail pilot vehicle

Advanced warning vehicle fitted with arrow board/VMS and beacons — located
behind the road marking vehicle to give warning to vehicles travelling in the same
direction.

TCD manual

The Traffic control devices manual (TCD manual) provides guidance on industry
best practice, including, where necessary, practice mandated by law in relation to
the use of traffic control devices

TCD Rule

Land Transport Rule: Traffic Control Devices 2004, including any subsequent
amendments.

Umbilical

A form of Type B applicator which draws its paint and/or power from a remote
source, termed the mother vehicle. The mother vehicle can be either a Type A
truck, an operator mounted Type B, or a purpose-built umbilical supply vehicle

Urban

In relation to a road, is a road having a speed limit of 60 km/h or less.
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8 Practice Note Structure

The Practice Note is divided into 2 Parts:

Part 1: Supporting Discussion

e Background to the development of this document
e What is roadmarking

e TTM for roadmarking risk assessment

e Risk mitigation methodologies

e Specific risk-based approach outcomes

e Training and competency process

Part 2: TMDs and Guidance for Roadmarkers

e TMDs for delivery of TTM for roadmarking
e Limitations on the use of TMDs
e Guidance for STMS’ during implementation of TMDs




9 Background

The New Zealand Roadmarking Federation and its
members have been developing this Practice Note
continuously since 2018. Numerous workshops,
reviews and updates have been made with input
from individuals and organisations across New
Zealand including roadmarking  operators,
contracting PCBUs, RCAs, auditors, and H&S
professionals. The result is this Practice Note which
captures current industry
best practice in the delivery
of TTM for roadmarking, but
this  remains a live
document and will
continuously evolve.

The WorkSafe Guide for
PCBUs “Keeping healthy and
safe while working on the
road or roadside” (the
WorkSafe Guide) in Section
19 Working Near Live
Traffic, advises “WorkSafe
recommends you read this
section in conjunction with
Waka Kotahi’'s NZGTTM
which provides more
detailed guidelines for TTM
planning, documentation,
implementation and review” [WorkSafe Guide
pgl01]. This document has been developed after
careful review of both the WorkSafe Guide and the
NZGTTM.
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The NZGTTM Library provides guidance as to when
a Practice Note would be effective and guidance on
how it could be developed “Waka Kotahi
recommends the following for preparation of
operational practice notes:
Where possible, operational practice notes should
be prepared by national sector representative
bodies to achieve the best consistency.
. Risk assessments are

| most robust when completed
- by a group of people with
diverse  backgrounds and
experiences to reduce
personal  bias.” [NZGTTM
Operational practice note
guidance pg3]

The development of this
Practice Note has involved all
members of the NZRF, which
represents the majority of the
Roadmarking industry and a
wide level of diversity.

This Practice Note does not
intend to provide guidance for
all circumstances in which TTM
will be delivered for
roadmarking. The risk assessment process detailed
in this document provides clear guidance for when
the TMDs are appropriate, and when they are not.
Further risk assessment and control selection will
be necessary for more complex environments that
fall outside the scope of this Practice Note.



10 Roadmarking

Roadmarking on public roads is a highly specialised maintenance activity which requires highly skilled
operators and produces a critical component of the road safety infrastructure. It is a small industry
when compared to other maintenance activities, such as sealing or other cyclic maintenance
functions. The unique nature of the roadmarking industry is recognised by both WorkSafe and the
Waka Kotahi, demonstrated in the following diagram from the NZGTTM [pg. 12] referencing the same

diagram in the WorkSafe guide [pg. 15]:

Construction

of new roads Road
maintenance and
improvements
Event
management
Infrastructure
maintenance and
improvements
Waste and
recycling
collection
Agricultural or
horticultural work
Road
Temporary
traffic anc?
management roadside
work
Road
marking
Engineering,
surveying and
i i ti
road inspection Emecgency
response
(crashes,
Utilities breakdowns,
and services weather
installation, evenls)
Inspection, and
maintenance R RO
Vegetation maintenance
management

Figure 1 Examples of Road and Roadside Work. Image Credit: Worksafe
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Some of the key features that create this unique nature when combined are:

e The mobile nature of the work

e The kms of carriageway travelled while delivering the work
e The short duration of the activity in any one place

e The highly specialised plant required to deliver the work

The result of this is that roadmarking is a specialised and unique activity that, when operating on the
carriageway, requires a specialised approach to the provision of TTM to ensure it is delivered safely
and efficiently.

10.1 Roadmarking Application

Roadmarking can be grouped into types and these in turn result in distinct methods of application
and therefore equipment used to install them:

e Longitudinal Markings

e Lateral Markings

e Raised Reflectorised Pavement Markers
e Coloured Surfacing

10.1.1 Longitudinal Markings

Longitudinal markings are long-run lines that are usually parallel to the traffic lane. They
include edge lines, centrelines, no-stopping lines etc. These are generally painted by an
A-type applicator (see below).

The application of longitudinal markings is a process where the application vehicle and its
support vehicles are constantly moving i.e., there is not a fixed site.

This requires a specific approach to risk assessment and mitigation for the hazards specific
to this type of operation. The TMDs associated with this type of operation are defined as
Mobile in Part 2.



A Type paint applicators are normally built on a
commercially available truck chassis which has
been modified for dual control.

The applicator is to be equipped such that it is
capable of the application of both white and
yellow paint or long life material as specified by
the Traffic Control Devices Rule while
consistently achieving all of the requirements
for both reflectorised and non-reflectorised
painted pavement markings. Reflectorised
marking includes the application of glass beads
directly after the paint has been sprayed.

Applicators must be equipped with a minimum
of two paint pumps and plumbed such that
colour changes are carried out efficiently and
with minimal environmental impacts.

A Type Road marking applicators are principally
designed for applying longer run longitudinal
markings such as but not limited to, edge lines,
centre lines, and cannot apply minor markings
without the aid of templates.

As these are road vehicles, they must at all
times comply with the regulations including a
current Certificate of Fitness (COF) and vehicle
registration. In terms of the application testing
and conformance, it is carried out by the New
Zealand Roadmarkers Federation in
conjunction with Waka Kotahi NZ Transport
Agency through the T8, T12 and T18 register.
This testing is a key component of industry self-
regulation.



https://www.nzta.govt.nz/resources/rules/traffic-control-devices-2004/
https://nzrf.co.nz/
https://nzrf.co.nz/
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10.1.2 Transverse Markings

Transverse markings are generally not parallel to the
traffic lane and are often in the lane itself. These
include arrows, limit lines, alphabetical characters,
diagonal hatching etc. and are applied to the road with
a B-type applicator.

The application of transverse markings involves
stopping for a short period in the location of the
markings to then utilise the B-type applicator to install
the markings i.e., there is a fixed site for the very short
duration of the works.

This requires a specific approach to risk assessment
and mitigation for the hazards specific to this type of
operation. The TMDs associated with this type of
operation are defined as Static in Part 2 (although
there are some circumstances where a mobile is the
most appropriate control and these are captured in
Part 2).




B Type applicators are specially built to apply
transverse and minor markings such as
arrows, limit lines, alphabetical characters,
diagonal hatching and centre lines before limit
lines.

There is a variety of styles of B Type
applicators, though the common element is
that they need to be less than 2.5 metres long,
the minimum lane width permissible by law in
New Zealand. This ensures that the applicator
does not block more than a single lane when
applying transverse markings.

B Type paint applicators can be either
“Operator Mounted” or  “Pedestrian

Controlled”. The operator of an operator
mounted paint applicator controls the
applicator while seated whereas the
pedestrian-controlled applicator is operated
while walking behind it much like a
lawnmower.

If these are operated on the road, they must
also meet the conformance regulations. In
terms of the application testing and
conformance, it is carried out by the New
Zealand Roadmarkers Federation in
conjunction with Waka Kotahi NZ Transport
Agency through the T8, T12 and T18 register.
This testing is a key component of industry
self-regulation.
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10.1.3 Raised Reflectorised Pavement
Markers (RRPMs)

RRPMs, commonly known as Cats Eyes, provide high
retro-reflective markings for lanes and other functions,
for example fire hydrant location identification.

Depending on the equipment used, location and
number to be installed, the application of RRPMs will
sometimes resemble an A-Type operation and
sometime a B-Type operation. The contracting PCBU
will need to select the appropriate TMD based on their
equipment, approach, and their own risk assessment
processes.




RRPM

RRPM application can be completed using
three different methods:

Pedestrian Controlled Applicator - Pedestrian
controlled applicator are those which have
wheels attached and are capable of being
positioned on the pavement by a pedestrian
operator. The applicator may or may not be
powered.

Transportable Applicator - Transportable
applicators are those which are mounted on a
sub-frame or chassis which enables the
applicator to be mounted on a range of
transport devices / vehicles.

Vehicle Mounted Applicators - Vehicle
mounted applicators are those applicators
which are permanently mounted to a specific
transport vehicle. The vehicle may or may not
have facilities for dual control and abilities to
apply RRPM'’s from either side of vehicle. The
vehicle mounted RRPM applicator may have

facilities for the operator to be seated such
that they can apply the molten material to
the pavement without the need to stand on
the pavement.

Old RRPM'’s are removed from the surface and
new RRPM’s are applied using an adhesive
which can be bituminous (hot-applied) or self-
adhesive pads, single or two component
material.

If these are operated on the road, they must
also meet the conformance regulations. In
terms of the application testing and
conformance, it is carried out by the New
Zealand Roadmarkers  Federation in
conjunction with Waka Kotahi NZ Transport
Agency through the T18 register. This testing
is a key component of industry self-regulation.
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11 Risk Management

11.1 Risk in Roadmarking

The NZGTTM provides an excellent description of what risk is [pg. 18]:

What is risk?

Before getting into the planning process, you need to understand risk and how to
identify it. Risk is the combination of a hazard and a person interacting with or being
exposed to that hazard.

* Hazard - something that can cause harm
* Exposure - to cause harm, somebody must interact with the hazard

* Risk - chance or probability that the hazard will cause harm and the severity of the harm

HAZARD EXPOSURE RISK

\
i e

Figure 2 Visualisation of hazard, exposure, and risk. Image credit: NZGTTM

The NZGTTM then advises the next steps to take are to describe the:
e hazards which are the source of the risk
e the event that could result from the identified hazard
e consequences or impacts of that event [pg19]

followed by using a risk matrix to arrive at the overall risk rating.
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11.2 TTM Risk in Roadmarking

This Practice Note had been developed to ensure
that all workers involved with the delivery of
roadmarking activities are as safe as is reasonably
practicable from traffic-related hazards while
carrying out their work, whilst also ensuring the
safety of the travelling public.

There are many non-traffic related risks involved
with the delivery of roadmarking, many of which are
captured in the Risk Matrix in 11.2, that must also be
managed by the contracting PCBU, but these fall
outside the scope of this Practice Note. This Practice
Note is only concerned with the use of TTM to
mitigate the risk to Roadmarkers from traffic and the
risks faced by the travelling public from the
roadmarking activity.

The following are key underlying principles that are
used in the development of the TMDs in Part 2:

11.2.1Safety vs Convenience

Where there is a conflict between the safety of
workers conducting roadmarking operations and
road users being able to utilise the carriageway
without delay, the safety of workers will be
prioritised. This is supported by the WorkSafe Guide,
where it is stated “the convenience of road users
should not be prioritised over the safety of road or
roadside workers” [pg. 103]. This is reinforced by the
NZGTTM which states “safety is our number one
priority — convenience comes second” [pg. 6].

Notwithstanding the above, it is acknowledged that
significant delays to road users without appropriate
forewarning can, in itself, create hazards to workers
through potential aggressive behaviour and/or
actions. As a result, while the safety of workers is the
priority, delays to the travelling public will be
minimised wherever possible.




This concept comes into practice in the TMDs in the following ways:

1. Installation of the TG2 “Works End” sign on the same
stand as the T1A “Road Works” sign. This significantly
reduces the number of locations that workers must exit
their vehicles and access the berm (often with swale
drains or other roadside hazards) to deploy and
recover TTM equipment. Reducing the requirement to
do this therefore results in a corresponding reduction
in risk exposure. This reduction in risk is balanced with
the inconvenience that may be experienced by a road
user not seeing the TG2 as they leave the area of works
because the TG2 is on the right-hand side of the road,
rather than the left. This is a clear case of safety vs
convenience and the TMDs reflect this. Given the
compact nature of road marking worksites covered by
this Practice Note, it will be self-evident to road users
that they have left the works area in any case.

2. Holding traffic while painting is completed. Several
TMD layouts utilise a Stop paddle or an electronic
message sign to hold traffic while painting is
completed. This reduces risk exposure to both the
workers and the road users at the expense of a short
delay to travel for the road user.
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11.2.2 Timing of Works & VPM

Given that the risk faced by Roadmarkers from traffic is a
combination of the hazard (usually a motor vehicle) and the
exposure to that hazard, it follows that by reducing the
exposure, we will reduce the risk to workers. This is reinforced
in the NZGTTM which advises to “Consider the timing — when
working on the road, choose times with less traffic to reduce risk
to road workers and road users. Chose a time based on actual
hourly traffic counts” [NZGTTM pg. 35]. This is supported by the
WorkSafe Guide which states “if the work can be completed at
a time when the road is less busy, therefore requiring less
disruption to road users — for example, close the road at night
to complete the works.” [WorkSafe Guide pg102].

This is a fundamental principal that the roadmarking industry
has utilised in the delivery of our service for decades. The highly
mobile nature of the activity provides the scope for contractors
to choose the time they paint a given section of carriageway
based on the traffic volume. For example, a major arterial
highway in a large city may have flows in the tens of thousands
of vehicles per hour during the day, but at 3am these flows may
fall to below 300 vph. Work on this section of carriageway is
delivered by the contractor during the low volume timeframe,
providing an improvement in both safety and productivity while
also reducing disruption to the traveling public.

Because roadmarking activities by nature are only in a specific
area for such a short time, hourly counts are too blunt a
measure to use. The controls contained within this Practice
Note uses Vehicles Per Minute (VPM) to assess traffic volume
and therefore exposure to risk. VPM counts are a fundamental
feature of the TMDs in Part 2.
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11.2.3 Risk to People v Risk to Vehicles

The primary risk that this Practice Note aims to mitigate is
that of vehicular traffic striking roadmarking operators
whilst they are carrying out the roadmarking activity
(including the set-out and uplift of TTM to facilitate safe
operations).

Clearly a person on foot is far more vulnerable than a
person in a vehicle. Not only does the structure of the
vehicle protect the occupants, vehicles are also designed to
provide protection to the occupants in the event of a
collision, with side-impact protection, crumple zones,
airbags etc. As a result, where there is a potential risk to
both a vehicle occupant and a worker on foot, the workers
protection will be prioritised.

An example of where this is implemented in the TMDs is
the recommended placement of work vehicles in the
working area. Although TTM equipment is employed to
provide direction to traffic, cones will not stop a vehicle
from entering the exclusion zone. As a result, this Practice
Note advises that Roadmarkers should place their work
vehicles between themselves and the most likely potential
entry point of a vehicle that has failed to follow the TTM.
This approach is shown on the TMDs in Part 2. A vehicle
colliding with a work vehicle has a much lower potential for
harm than a vehicle colliding with a road marker on foot
inside the exclusion zone.

This approach is supported by the NZGTTM, where it states
“Not all safety risks are the same. The TTM sector should
never tolerate risks of fatal or serious injury, but the sector
may need to tolerate a risk of minor injury or property
damage to reduce the risk of a fatal or serious injury.”
[NZGTTM pg29].




11.2.4 Lowest Total Risk or Net Risk

The NZGTTM describes Lowest Total Risk as follows: “Sometimes a control for one risk may increase
or transfer risk to another group of people or it may introduce another risk. This is where the concept
of lowest total risk applies.” [NZGTTM pg. 32]

This is supported by the Austroads Guide to Temporary Traffic Management (AGTTM) describes the
same concept, which it describes as Net Risk, as follows: “Risk management often requires the
balancing of competing risk outcomes to establish the best net risk outcome. For example, providing
TTM protection for a short duration task may reduce the risks for road workers but increases the risk
exposure for TTM workers.” [AGTTM 2019, Section 10, pg. 18].

This concept is important in the mitigation of risks faced by Roadmarkers. Roadmarking is a short-
duration activity at any specific location and this Practice Note is intended only for use in these short-
duration circumstances. As a result, the TTM controls detailed in Part 2 are the result of balancing
the risk faced in the processes of installing and uplifting TTM equipment, with those faced by the
workers after the controls have been implemented. Some of the specific factors considered are:

11.2.4.1 Reduce the time TTM in Place

The NZGTTM states “Minimise the time the road or path is blocked (exposure reduction) —
to minimise the risk to road users, set up the TTM right before the activity starts and pack up
as soon as it’s complete.” [NZGTTM pg. 35].

Given the highly mobile nature of roadmarking activities, large numbers of sites are
completed on every shift by a single crew. The time taken to install and uplift TTM equipment
can have a greater impact on traffic than the works themselves.

In order to have the least impact on traffic and the lowest exposure to the risks introduced
by traffic to the Roadmarkers, the appropriate level of TTM must be installed. This is
combined with the traffic volume at the time of completing the work (see section 11.3.2) to
produce a range of TMDs that suit a range of these conditions.
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11.2.4.2 TTM Controls not to be Excessive

Unnecessarily complex TTM controls can negatively impact the total risk of a site as discussed
in the NZGTTM:

“Make sure controls are not excessive. For controls to remain effective, the public must trust
that the controls are in place for a reason. Using controls excessively, such as deploying them
early or leaving them installed when the site is completed, will undermine the public’s trust.
Making sure there are no excessive controls is the responsibility of the contractor PCBU. If
the public aren’t paying attention to the TTM equipment, it becomes ineffective at managing
risk and safety of current and future workers and the public is weakened.” [NZGTTM pg. 51].

In addition to the points from the NZGTTM above, excessive use of TTM controls relative to
the works being undertaken (short-term, highly-mobile works) impacts the total risk of
roadmarking sites in two further ways:

1. It increases the risk faced by the workers installing and uplifting the TTM
controls. More exposure to the hazard increases the risk, as discussed in Section
11.1. The amount of TTM equipment that is deployed is directly proportional to
the time taken to deploy and uplift it. To achieve the lowest Total Risk, TTM
should be limited to the minimum required to achieve an effective exclusion
zone for the workers, thereby exposing them to the hazard for the least possible
length of time (see Section 11.3.4.1).

2. It extends the length of the site which then introduces more interactions with
properties and/or accessways and creates a longer impediment to road users.
Unnecessarily lengthy tapers and exclusion zones result in driveway access being
blocked for residents or businesses and increase the activity’s footprint on the
carriageway that road users are excluded from. Tapers and exclusion zones
should be kept as short as possible. To ensure there isn’t an increase in Total
Risk from short tapers and exclusion zones, the TMDs in Part 2 instruct workers
to park their work vehicles in a position that will provide a physical barrier in the
event of a road user breaching the cones. This is discussed in Section 11.3.3.

Limiting the use of TTM controls to the minimum necessary to provide a safe space to

deliver the work has a significant benefit to the total risk faced by the worker and, as a
result, is fundamental to the development of the TMDs in Part 2.
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11.2.5 Traffic Speed Risk

The speed that traffic is traveling when passing or interacting with TTM controls for
roadmarking operations is fundamental to the level of risk it poses to those carrying out

roadmarking activities.

The NZGTTM provides recommended targeted safe speeds for these operations:

Activity - sites with

Target safe system speed

possible crashes between motorised vehicles and:
* workers on foot

* pedestrians
» cyclists
* any other person affected and not protected by a vehicle.

30 km/h

possible side-on crashes between vehicles

50 km/h

possible head on crashes between vehicles

70 km/h

Figure 3 Target Safe System Speed Table. Image credit: NZGTTM

A Type operations are vehicle based, and the TMDs in the mobile section of Part 2 set out
the controls to be used to ensure mitigation of traffic speed risk to achieve the target safe

system speed. These include:
e Tail pilot advanced warning vehicles
e Forward pilot advanced warning vehicles
e Arrow boards and VMS boards

Vehicle based signs

Vehicle mounted warning beacons

e Hand held flags/wands

Use of these measures provides the road user with advanced
warning of the change to standard operating conditions of the road
and this is effective in reducing operating speed of traffic to the
target safe system speed.

B Type operations often require workers on foot. As shown in the
table above, the target safe system speed in this circumstance is
30km/h. The TMDs for these operations in Part 2 are designed to
achieve this through three methods:

1. Limiting the use of some TMDs to Cat A roads, where the
lower operating speed of the road allows the TTM controls
to achieve the limited suppression necessary;

2. Utilising a Temporary Speed Limits (TSL), with appropriate
positive traffic management, to ensure suppression of
speed in higher operating speed environments; and

Utilising the road geometry at the location of the works to provide
suppression of traffic speed, as discussed further below.
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11.2.5.1 Impact of Road Geometry on Speed Suppression at Intersections

A significant proportion of B Type marking occurs on side roads at intersections, see figures 4 & 5
below for examples. As a result, several TTM solutions for the safe delivery of this work are provided
in the TMDs in Part 2.

A fundamental aspect of working in this environment is the impact that the road geometry has on
speed suppression and therefore the risk reduction for workers.

The markings concerned are located in the short zone from the limit line to the word or symbol on
the side road at intersections, usually consisting of a Give Way triangle or STOP lettering and the limit
line at the intersection itself. Traffic approaching this area are anticipating the need to slow
significantly, or stop, and as a result are travelling at or below the target safe system speed.

P

Figure 5 B Type marking in Urban environment. Image credit: Google

Figure 4 B Type marking in Rural environment. Image credit: Google



11.2.5.2 Intersection Speed Data

Significant on-site data collection from a broad range of intersection
layouts and posted speed environments has been carried out to
confirm operating speed at intersections (see graphs that follow).
The average speed across all tested sites was 30.9 km/hr at an
average distance of 65m from the intersection (beyond the working
location for the roadmarking activities).

The more compact the TTM controls can be, the closer to the
intersection they are located. This improves the natural speed
suppression achieved by the road geometry. The TMD designs in Part
2 achieve this through short tapers and exclusion zones to ensure
TTM controls are in the safest possible location.

The intersection operating speed data collection entailed the
following:

e Measurements were taken at 26 different locations with
varying road geometry at each;

e 769 individual vehicle approach speeds were measured;

e Measurements were conducted at different times of the day;

e Measurements were taken in environments with permanent
speed limits ranging from 50km/hr to 100km/hr;

e Measurements were taken at a range of distances from the
intersection, but all beyond the distance roadmarking
activities would take place;

e Measurements were taken using a calibrated Bushnell
velocity speed radar gun;

e Measurements were taken discretely.

The full Intersection Speed Survey data and report is available upon
request from the NZRF, but the data is summarised on the graphs
below.




Average Speed at Measuring Location (km/hr)

Average

Hobsonville Rd RNB with Sunset Rd

Don Buck Rd RNB with Royal Rd

Don Buck Rd RNB with Red Hills Rd

Teatatu Rd RNB with Taikata Rd

Old Teatatu Rd RNB with Teatatu Rd
Coastville Riverhead Highway int with SH 16
Brigham creek Rd RNB with Sh 16

Deep Creek Rd int with Browns Bay Rd

Glamorgan Dr int with Deep Creek Rd
Mizpah Rd int with Beach Rd

Beach Rd int with Browns Bay Rd

Sunrise Ave int with Beach Rd

Kowhai Rd int with East Coast Rd

Sunnynook Rd int with East Coast Rd

Link Dr int with Sunnynook rd

Target Rd int Sunnynook rd

Goldfinch Rd int with Carribean dr
Meadowood Rd int with Carribean dr

Gulf Harbour Rd RNB with Whangaparaoa rd Uphill to RNB
Gulf Harbour Rd RNB with Whangaparaoa rd
Whangaparaoa Rd RNB with Gulf Harbour Dr

Riverside Rd RNB with Centreway rd.
Centreway Rd int with Orewa main rd
Blackbridge Rd Int with Dairy Flat Highway

Green Rd int with Dairy Flat Highway
Potter Rd, int with Albany Highway

Figure 6 Average Speed Data Summary

Sample Size (No. of vehicles measured)

Average

Hobsonville Rd RNB with Sunset Rd

Don Buck Rd RNB with Royal Rd

Don Buck Rd RNB with Red Hills Rd

Teatatu Rd RNB with Taikata Rd

Old Teatatu Rd RNB with Teatatu Rd
Coastville Riverhead Highway int with SH 16
Brigham creek Rd RNB with Sh 16

Deep Creek Rd int with Browns Bay Rd

Glamorgan Dr int with Deep Creek Rd
Mizpah Rd int with Beach Rd

Beach Rd int with Browns Bay Rd

Sunrise Ave int with Beach Rd

Kowhai Rd int with East Coast Rd

Sunnynook Rd int with East Coast Rd

Link Dr int with Sunnynook rd

Target Rd int Sunnynook rd

Goldfinch Rd int with Carribean dr
Meadowood Rd int with Carribean dr

Gulf Harbour Rd RNB with Whangaparaoa rd Uphill to RNB
Gulf Harbour Rd RNB with Whangaparaoa rd
Whangaparaoa Rd RNB with Gulf Harbour Dr
Riverside Rd RNB with Centreway rd.

Centreway Rd int with Orewa main rd
Blackbridge Rd Int with Dairy Flat Highway — e———————

Green Rd int with Dairy Flat Highway  ee—
Potter Rd, int with Albany Highway

o
=
o

20 30 40 50

Figure 7 Sample Size Data Summary
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Measuring Location (m from Intersection)

Average

Hobsonville Rd RNB with Sunset Rd

Don Buck Rd RNB with Royal Rd

Don Buck Rd RNB with Red Hills Rd

Teatatu Rd RNB with Taikata Rd

Old Teatatu Rd RNB with Teatatu Rd
Coastville Riverhead Highway int with SH 16
Brigham creek Rd RNB with Sh 16

Deep Creek Rd int with Browns Bay Rd
Glamorgan Dr int with Deep Creek Rd
Mizpah Rd int with Beach Rd

Beach Rd int with Browns Bay Rd

Sunrise Ave int with Beach Rd

Kowhai Rd int with East Coast Rd
Sunnynook Rd int with East Coast Rd

Link Dr int with Sunnynook rd

Target Rd int Sunnynook rd

Goldfinch Rd int with Carribean dr
Meadowood Rd int with Carribean dr

Gulf Harbour Rd RNB with Whangaparaoa rd Uphill to RNB
Gulf Harbour Rd RNB with Whangaparaoa rd
Whangaparaoa Rd RNB with Gulf Harbour Dr
Riverside Rd RNB with Centreway rd.
Centreway Rd int with Orewa main rd
Blackbridge Rd Int with Dairy Flat Highway
Green Rd int with Dairy Flat Highway

Potter Rd, int with Albany Highway

0 20 40 60 80 100 120

Figure 8 Measuring Location Data Summary

Posted Speed Limit (km/hr)

Average

Hobsonville Rd RNB with Sunset Rd

Don Buck Rd RNB with Royal Rd

Don Buck Rd RNB with Red Hills Rd

Teatatu Rd RNB with Taikata Rd

Old Teatatu Rd RNB with Teatatu Rd
Coastville Riverhead Highway int with SH 16
Brigham creek Rd RNB with Sh 16

Deep Creek Rd int with Browns Bay Rd
Glamorgan Dr int with Deep Creek Rd
Mizpah Rd int with Beach Rd

Beach Rd int with Browns Bay Rd

Sunrise Ave int with Beach Rd

Kowhai Rd int with East Coast Rd
Sunnynook Rd int with East Coast Rd

Link Dr int with Sunnynook rd

Target Rd int Sunnynook rd

Goldfinch Rd int with Carribean dr
Meadowood Rd int with Carribean dr

Gulf Harbour Rd RNB with Whangaparaoa rd Uphill to RNB
Gulf Harbour Rd RNB with Whangaparaoa rd
Whangaparaoa Rd RNB with Gulf Harbour Dr
Riverside Rd RNB with Centreway rd.
Centreway Rd int with Orewa main rd
Blackbridge Rd Int with Dairy Flat Highway
Green Rd int with Dairy Flat Highway

Potter Rd, int with Albany Highway

0 10 20 30 40 50 60 70 80 90 100

Figure 9 Posted Speed Limit Data Summary

The clear conclusion from this study is that the intuitive understanding that vehicles slow
considerable as they approach intersections is supported by the measurements taken.
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11.2.6 Hierarchy of Controls

The WorkSafe Guide describes the use of the Hierarchy of Controls as follows:

“You must take all reasonably practicable actions to eliminate risk to health and safety. If elimination
is not reasonably practicable, you must minimise those risks so far as is reasonably practicable. The
ways of managing risks are ranked from the highest level of protection and the reliability to the
lowest. This ranking is known as the hierarchy of control measures. Using the hierarchy of control
measures to manage risks will help you make sure you are using the most effective control measures
first.” [WorkSafe Guide pg21].

MOST EFFECTIVE
FIRST TRY ELIMINATION

Eliminate risks
Remove sources of harm
Example: Eliminate the risk of working near traffic by closing the road

NOILVYNIWIT3

IF ELIMINATION IS NOT REASONABLY PRACTICABLE

Substitute Isolate Use engineering
control measures

Example: automated brakes

when a driver leaves a waste
collection vehicle

the hazard for something safer the hazard from people
Example: use automated stop/ Example: fence off mobile plant

go systems rather than using to keep people out of
stop/go workers the area they are operating

NOI LV SIWINIW

IF THERE IS STILL RISK

Use administrative control measures

Example: have clear procedures or policies around the use of specific tools where
the risk of harm is high. Install video cameras or proximity detectors on mobile plant

IF RISK STILL REMAINS - PPE IS THE LAST LINE OF DEFENCE

Use personal protective equipment (PPE)

Example: high-visibility clothing, helmets, ear-muffs,

safety glasses, gloves and protective footwear, antistatic gloves
LEAST EFFECTIVE

Figure 10 Hierarchy of Controls. Image credit: WorkSafe

The NZGTTM describes the use of the Hierarchy of Controls as follows:

“Once the contracting PCBU has identified the risks, decisions need to be made about how to
eliminate or minimise the risks. Choosing the mitigation measures, also called risk controls, is as
important as identifying and assessing risks. Not all risk controls are as effective as each other.
Health and Safety at Work Regulations 2016 Section 6 Hierarchy of control measures, describes the
priority order than must be applied in the selection of controls. The contracting PCBU must work to
do everything reasonably practicable to eliminate or minimise health and safety risks.” [NZGTTM

pg32].




11.2.6.1 Eliminate the Hazard

Elimination of the traffic hazard, achieved through closing the road, should be used wherever
reasonably practicable. Examples of how this is achieved are:

. Full motorway closures
° Major rehabilitation or resurfacing sites
. Long-term closures

PCBUs should utilise these wherever possible, but they fall outside the scope of this Practice
Note.

This document is intended to mitigate risk associated with highly mobile, minor works, where
elimination is not reasonably practicable (with one exception, discussed below).

Elimination of the traffic hazard requires closing the road to the road user. This is not reasonably
practicable for the majority of highly mobile roadmarking operations for the following reasons:
) A significant number of roads to be marked, and side roads off roads to be marked,

are dead ends. Therefore, full closures to facilitate marking would exclude access for
residents, businesses, and visitors for the duration of the TTM set up and removal
and for the duration of the marking itself;

) In many cases where detour routes are available, the detours are unsuitable or
unreasonable. Examples include unsealed minor roads that would be unable to take
the heavy vehicles and detours that would add significant additional time to journeys
(refer NZGTTM “Lowest Total Risk” example in the Toolbox);

° Road marking activities are of such short duration that the time taken to install
detours (if they are available), would exceed the time required to complete the works
by an order of magnitude. As a result, the TTM activities required to do this would
exceed what is required to complete the works, thereby increasing the Net Risk (see
Section 11.3.4).

The exception, when eliminating the traffic hazard is reasonably practicable, is when the road
layout provides a natural detour. A natural detour is when an obvious alternative route is
available to the road user, removing the need to set up temporary detour signage. In these
circumstances, the Net Risk remains positive if the need to set up additional TTM associated
with detour routes is removed from the equation.
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A demonstration of this principal is provided with the example below. If intersection approaches
were fully closed to eliminate the traffic hazard without detour routes provided, a reasonable road
user would be able to select an alternative route to use given the many options readily available due
to the grid structure of the road network at this location.

The process of installing and uplifting TTM equipment carries a degree of risk for those carrying out
the activity, therefore negating the need to carry out this task improves the Net Risk outcome.

The protection the closure provides to the road marker is no different whether a detour is in place
or not, so the removal of the need to set up detour routes results in a reduction in Net Risk. This is
balanced against potential minor inconvenience to the road user which is a lower priority as
discussed in Section 11.3.1.

Figure 11 Road environment with Natural Detours

In addition to the road layout, the traffic volume is also considered an important factor when
considering the use of a closure with a natural detour. The TMDs associated with this approach in
Part 2 are limited to use in very low volume conditions.



11.2.6.2 Minimize the Hazard

As discussed in Section 11.3.7.1, due to the highly mobile nature of roadmarking activities
covered by this Practice Note, elimination of the traffic hazard is almost always not
reasonably practicable. Using the hierarchy of controls, the next step is to minimise the
hazard through one or more of the following methods:

e Substitution

e Isolation

e Engineering

Substitution

It is not possible to substitute the task of painting markings on roads, as these must be
renewed insitu to ensure they continue to effectively perform their safety-critical task. It
is possible, however, to substitute the product used to achieve a reduction in risk
exposure. Long Life marking systems maintain minimum required safety levels for much
longer periods. As a result, marking operations are required less frequently, reducing the
risk to both road users and road workers associated with road making operations.

To achieve a reduction in risk exposure to contractors, RCAs should consider the use of
Long-Life marking systems rather than paint.

Isolation

Given the nature of road marking, isolating the hazard from the worker is the
primary method of risk reduction utilised. Both the location of the line to be
marked and the method of application have an influence in the controls used
to mitigate the risk to the workers. The controls are:

e Mobile closures are used when the activity is continuously
moving, or stationary for short periods only. This method
uses vehicles as the barrier between the workers and the
traffic hazard. A range of tools are used to inform the road
user of the change in operating conditions of the road:

Tail pilot advanced warning vehicles
Forward pilot advanced warning vehicles
Arrow boards and VMS boards

Vehicle based signs

Vehicle mounted warning beacons

Hand held flags/wands

O O O O O O

The protection provided by a vehicle is significantly more
substantial than that provided by cones, so mobile closures
should be utilised wherever possible.



e Short-term static closures are used to provide isolation for
workers on locations where mobile closures are not
reasonably practicable. This is usually due to the need to
manage traffic flows around the works while marking is being
undertaken or the paint is drying. Isolation is achieved using
cones to maintain separation from the work location and the
carriageway available to the road user. Traffic flow and road
geometry influences the most appropriate way to provide
information and direction for the road users. A range of
options are provided in the TMDs in Part 2 to suit different
conditions. The PCBU will select the appropriate control
depending on the specific conditions present.

Engineering

Engineering solutions don’t currently provide the primary
method of risk minimization, but many PCBUs may have
specific engineering solutions that help supplement the
isolation tools mentioned above. Examples include:

e Additional beacons or reflective material to ensure the
operation is highly visible at night;

e VMS boards to provide road users with more effective
communication of the operation in progress and any
information to help them negotiate the works safely;

e  Automation of tasks otherwise done by people.

The industry continues to innovate and as new methods or tools are
introduced and become best practice, they will be included in this
Practice Note.

AMNIGEICE o TviD 15 & 25
(close the road)

Isolate
{mobile closure)

e TMDs 01 - 11

e TMDs 12 - 41
(static closure)

Figure 12 Control Selection Process



12 Roadmarking TTM Qualification

Historically, TTM warrants, managed by Waka Kotahi, have been required in order to deliver TTM for
roadmarking activities. In effect, a client of some of the industry was responsible for providing
training, assessing, and certifying competence for the entire industry. This system did not align with
the responsibilities of the various PCBUs in the supply chain under HSWA.

The TTM industry is currently developing a credentials framework that will offer qualifications that
can be tailored to the risks and responsibilities of those needing the training, as determined by the
contracting PCBU, see diagrams below.

History of TTM Training and
Competency

[ [ [ |
A 2= =T
- [}
2001-2019 2019- Future

CoPTTM Training Waka Kotahi Training TTM Credentials
& Competency Model Framework

Revitalise a K i-le A credentials framework
framework wit < 2Nt founded on the NZ
requir 2

Introduces alignme
more of a risk management
layering approach.

Figure 13 History of Training and Competency in TTM. Image credit: ISG
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The TTM Credentials Framework

Proposed NZQCF TTM Delivery | TTM Specialisations
Level |
L3 Low risk, Low : |
Impact Work Mobile Work TTM Work I
I
I
I TTM Knowledge
L4 | Risk Assessment in TTM
TTM Supervision
I T™
I TTM Design Corridor
Mgmt.
1
I
Advanced TTM Supervision : s
L5 |
|

Figure 14 Proposed Credential Framework. Image credit: ISG

Mobile Work
This qualification will provide the worker with the skills and knowledge to operate a vehicle in a
mobile operation.

TTM Work
This qualification will provide the worker with the skills and knowledge to assist with TTM functions
under the supervision of a STMS when delivering TTM for roadmarking.

TTM Supervision
This qualification is more advanced and will equip the worker with the ability to safely set static sites
or run mobile operations involving the supervision and direction of other workers.

TTM Delivery

q ™

TTM Work
Micro-credential

Mobile Work
Micro-credential

Both required

Certificate
inTTM Mobile Supervision

TTM Supervision
Micro-credential

Advanced TTM
Supervision
Micro-credential

Figure 15 Proposed Micro-credential Framework. Image credit: ISG



12.1 Relevant Training and Assessment

The components of an effective system to train workers in the task of safely delivering TTM for
roadmarking are made up of the following:
e Training imparting knowledge to the worker on the theoretical and legal aspects of
the work;
e Onthejobinstruction providing practical application of the above and the opportunity
to learn by doing, under the supervision of a qualified person;
e Verification of acquired knowledge and competence achieved by the worker, carried
out by the PCBU;
e Independent assessment of the workers knowledge and skills by an external party.

Training

Waka Kotahi NZTA’s current Training & Competency model provides a range of qualifications
based on the role the worker will be performing. TTM Work is described as follows “A worker
who assists with TTM under direction (e.g., puts signs and cones out, assists with stop/go,
driving activity).” The learning blocks associated with this are “TTM Worker” and “Mobile
Driver”.

This qualification is highly aligned with the activities required of workers delivering TTM

for roadmarking sites, when doing so under supervision. PCBUs should consider this
qualification as a minimum standard for their workers engaged in TTM for roadmarking.

On the Job Instruction

The specific methods used to develop the practical knowledge and skills to
deliver TTM for roadmarking will vary depending on the nature of the network
and is the responsibility of the PCBU. The following assessment tool could be
used as a training guide for developing competency across the various skills
needed.

Verification

Verification of a worker’s knowledge and competence is also the
responsibility of the PCBU. The following assessment tool could be
used by a qualified person (e.gs. a supervisor with experience in these
activities or a dedicated TTM trainer) to ensure this is achieved.

Assessment

e |tis recommended that an independent assessment is carried out on workers once
they have been internally verified as being competent in the delivery of TTM for
roadmarking
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STMS NOTES

‘ Tail pilot vehicles should be located to provide the best available visibility
for approaching traffic.

e Category A roads - Tail pilot should be positioned as far to the left
as possible except when the tail pilot must enter the lane to hold
traffic from passing the operation or to act as a shadow vehicle
protect people working from the rear of the vehicle.

e Category B roads - Tail pilot should be positioned as far to the left
as possible except when the tail pilot must enter the lane to hold
traffic from passing the operation. If people are working from the
rear of the work vehicle a shadow vehicle must be used in addition
to the tail pilot.

e If queuing occurs, this must not extend past the tail pilot.

On Cat B carriageway a Shadow vehicle must be used when working from
the rear of the Work vehicle.

A Lead pilot vehicle should be used when a lack of foward visibility creates
risk to the Work vehicle or motorists.

‘ Lead pilot should be located to provide the best available visibility for
approaching traffic and must be positioned as far to the left as possible.

Refer to table below for the additional measurements

PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)

QOO

100 | 135 | 165 | 200 | 235 | 265 | 300 | 335

A CLEAR SIGHT
DISTANCE (M)

120-300

25-90 METERS |65-190 METERS METERS

SPACE BETWEEN
B PILOT AND

SHADOW VEHICLE | These are recommended distances.
(M) Where environmental constraints exist they
may be increased.

ADDITIONAL CONSIDERATIONS

° If using cones to protect wet paint, a cone retrieval vehicle may be used and
operates as an additional work vehicle. For Category B carriageways, a
Shadow vehicle must be used to protect workers on the rear of Work vehicles.

° Line protection vehicle(s) may be used in place of cones and operate as an
additional Work vehicle.

° Pilot vehicle operators may use hand-held flags or wands for additional speed
calming.

° All vehicles must be in communication with each other at all times.

° A static sign may be installed for additional advanced warning in locations
with poor clear sight distance.
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ROAD ROAD
MOBILE CENTERLINE MARKING SV A | B BEAC @0@9

BE: BE:

STMS NOTES

? ‘ Tail pilot vehicles should be located to provide the best available visibility
for approaching traffic.

A e Category A roads - Tail pilot should be positioned as far to the left
as possible except when the tail pilot must enter the lane to hold
traffic from passing the operation or to act as a shadow vehicle
protect people working from the rear of the vehicle.

e Category B roads - Tail pilot should be positioned as far to the left
as possible except when the tail pilot must enter the lane to hold
[# #] traffic from passing the operation. If people are working from the
{ rear of the work vehicle a shadow vehicle must be used in addition
B

to the tail pilot.
A e If queuing occurs, this must not extend past the tail pilot.

On Cat B carriageway a Shadow vehicle must be used when working from
the rear of the Work vehicle.

Work vehicle may straddle the centerline to allow traffic to pass on the left.

WORK
VEHICLE N
A Lead pilot vehicle should be used when a lack of foward visibility creates
risk to the Work vehicle or motorists.

Lead pilot should be located to provide the best available visibility for
approaching traffic and must be positioned as far to the left as possible.

A

Refer to table below for the additional measurements

10m ROLL
AHEAD MIN PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)
SHADOW
CLEAR SIGHT
VEHICLE A DISTANCE (M) 100 | 135 | 165 | 200 | 235 | 265 |300 | 335
aoas 120-300
MARKING ] ] )
Y Iy m 25-90 METERS |65-190 METERS METERS
B PILOT AND
B SHADOW VEHICLE | These are recommended distances.
(M) Where environmental constraints exist they
may be increased.

o 1 N

ADDITIONAL CONSIDERATIONS

° If using cones to protect wet paint, a cone retrieval vehicle may be used and
A operates as an additional work vehicle. For Category B carriageways, a
Shadow vehicle must be used to protect workers on the rear of Work vehicles.

° Line protection vehicle(s) may be used in place of cones and operate as an
additional Work vehicle.

° Pilot vehicle operators may use hand-held flags or wands for additional speed

A o calming.
I I
ROAD : ) ) Iz ° All vehicles must be in communication with each other at all times.
MARKING & & ° A static sign may be installed for additional advanced warning in locations
NEXT XXKM (@) ) ® (@) with poor clear sight distance.
@) @)
LL LL
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ROAD ROAD
MOBILE RRPM INSTALLATION SV A | B BEAGS @0@9

STMS NOTES

‘ Tail pilot should be located to provide the best available visibility for
approaching traffic.
e Tail pilot must be positioned as far to the left as possible, except

when the Tail pilot must enter the lane to calm traffic.

e If queuing occurs, this must not extend beyond the Tail pilot’s

location.

‘ Shadow vehicle may cross centerline by one tyre-width, If necessary and
safe to do so - this will provide additional protection to RRPM Installer.

Work vehicle may cross centerline by one tyre-width, If necessary and safe
to do so - this will provide additional protection to RRPM Installer.

A
P e
B

A Lead pilot vehicle should be used when a lack of foward visibility creates

WORK
VEHICLE risk to the Work vehicle or motorists.
Lead pilot should be located to provide the best available visibility for
approaching traffic and must be positioned as far to the left as possible.
Refer to table below for the additional measurements
PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)
OEREEO®E®
AHEAD MIN
CLEAR SIGHT
v A DISTANCE (M) 100 | 135 | 165 | 200 | 235 | 265 {300 (335
SHADOW 120-300
VEHICLE T — 25-90 METERS |65-190 METERS METERS
B PILOT AND
SHADOW VEHICLE | These are recommended distances.
(M) Where environmental constraints exist they
may be increased.

TAIL
PILOT

ADDITIONAL CONSIDERATIONS

° Pilot vehicle operators may use hand-held flags or wands for additional speed
calming.

° All vehicles must be in communication with each other at all times.

° A static sign may be installed for additional advanced warning in locations
with poor clear sight distance.

ROAD
° This TMD may be used to complete centerline and edgeline

NEXT XXKM
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MOBILE RRPM WITH TRAFFIC
CALMING VEHICLES
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STMS NOTES

Tail pilot should be located to provide the best available
visibility for approaching traffic.
e Tail pilot must be positioned as far to the left as

possible, except when the Tail pilot must enter the lane to
calm traffic.
e |If queuing occurs, this must not extend beyond the

Tail pilot’s location.

Shadow vehicle may cross centreline by one tyre-width, if
necessary and safe to do so, to provide protection to RRPM
installer.

Work vehicle may cross centreline by one tyre-width, if
necessary and safe to do so, to provide protection to RRPM
installer.

Lead pilot operates as a traffic calming vehicle for traffic
approaching the work area.

Refer to table below for the additional measurements

PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)

QOOEOOE®

100 | 135 | 165 | 200 | 235 | 265 | 300 | 335

A CLEAR SIGHT
DISTANCE (M)

120-300
SPAGE EE Y 25-90 METERS |65-190 METERS METERS

B PILOT AND
SHADOW VEHICLE | These are recommended distances.

(M) Where environmental constraints exist they
may be increased.

ADDITIONAL CONSIDERATIONS

° Pilot vehicle operators may use hand-held flags or wands for
additional speed calming.

° All vehicles must be in communication with each other at all times

° A static sign may be installed for additional advanced warning in
locations with poor clear sight distance

° This TMD is for both centreline and edgeline RRPM installation.
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ADDITIONAL CONSIDERATIONS

STMS NOTES

‘ Tail pilot should be located to provide the best available visibility for
approaching traffic.

when the Tail pilot must enter the lane to calm traffic.

‘ Shadow vehicle holds traffic while con-dots are painted, then pulls into
right hand lane to keep traffic in left hand lane while con-dots dry.

‘ Work vehicle paints con-dots from right hand side.

Refer to table below for the additional measurements

Tail pilot must be positioned as far to the left as possible, except

If queuing occurs, this must not extend beyond the Tail pilot’s
location.

PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)

QOO

A CLEAR SIGHT
DISTANCE (M)

100 | 135 | 165 | 200 | 235 | 265 | 300 | 335

SPACE BETWEEN
B PILOT AND

(M)

SHADOW VEHICLE

120-300
25-90 METERS |65-190 METERS METERS

These are recommended distances.

Where environmental constraints exist they
may be increased.

If using cones to protect wet paint, a cone retrieval vehicle may be used and
operates as an additional work vehicle. For Category B carriageways, a

Shadow vehicle must be used to protect workers on the rear of Work vehicles

Pilot vehicle operators may use hand-held flags or wands for additional speed
calming.

All vehicles must be in communication with each other at all times.

A static sign may be installed for additional advanced warning in locations
with poor clear sight distance.
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ROAD ROAD
MOBILE MULTILANE MARKING SV A | B BEAGS @0@6

STMS NOTES
‘ Tail pilot should be located to provide the best available visibility for
approaching traffic.
WORK e Tail pilot must be positioned as far to the left as possible, except
VEHICLE when the Tail pilot must enter the lane to calm traffic.
e If queuing occurs, this must not extend beyond the Tail pilot’s
location.
Refer to table below for the additional measurements
PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)
SHADOW
VEHICLE CLEAR SIGHT
A DISTANCE (M) 100 | 135 | 165 | 200 | 235 | 265 |300 | 335
A 120-300
SEAGE EETEEL 25-90 METERS |65-190 METERS METERS
B PILOT AND
SHADOW VEHICLE | These are recommended distances.
(M) Where environmental constraints exist they
may be increased.
ADDITIONAL CONSIDERATIONS
v ° If using cones to protect wet paint, a cone retrieval vehicle may be used and
operates as an additional work vehicle. For Category B carriageways, a
TAIL Shadow vehicle must be used to protect workers on the rear of work vehicles.
PILOT ° Line protection vehicle(s) may be used in place of cones and operate as an
additional Work vehicle.
A ° Pilot vehicle operators may use hand-held flags or wands for additional speed
T o o T calming.
L L
I<_[ ) ) : ° All vehicles must be in communication with each other at all times.
- -
o = = o ° A static sign may be installed for additional advanced warning in locations
ROAD 5 @) @) 5 with poor clear sight distance.
MARKING @) T T (@)
LLg ) o) ['=
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MOBILE INTERSECTION MARKING ROAD ROAD
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BE: BE:

STMS NOTES

‘ Tail pilot should be located to provide the best available visibility for
approaching traffic.
e Tail pilot must be positioned as far to the left as possible, except

when the Tail pilot must enter the lane to calm traffic.
e If queuing occurs, this must not extend beyond the Tail pilot’s

location.

Work vehicle paints limit line from left hand side. Work vehicle may be
ride-on paint applicator

Refer to table below for the additional measurements

PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)

QOO

100 | 135 | 165 | 200 | 235 | 265 | 300 | 335

avody

INDIYVI

WORK
VEHICLE

A CLEAR SIGHT
DISTANCE (M)

120-300
SPAGE EEEEY 25-90 METERS |65-190 METERS METERS

B PILOT AND
SHADOW VEHICLE | These are recommended distances.

(M) Where environmental constraints exist they
may be increased.

TAIL
PILOT

ADDITIONAL CONSIDERATIONS

° Pilot vehicle operators may use hand-held flags or wands for additional speed
calming.

ROAD
MARKING

° All vehicles must be in communication with each other at all times.

° A static sign may be installed for additional advanced warning in locations
with poor clear sight distance.

° Placement of advanced warning signage on side road shall be placed if
deemed necessary through onsite Risk assessment.

FOOTPATH
SHOULDER
SHOULDER
FOOTPATH
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MOBILE MARKING IN SHOULDER
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STMS NOTES

A static sigh may be used in place of the Tail pilot on Cat A roads.
Tail pilot should be located to provide the best available visibility for
approaching traffic.

e Tail pilot must be positioned as far to the left as possible, except

when the Tail pilot must enter the lane to calm traffic.
e |If queuing occurs, this must not extend beyond the Tail pilot’s

location.

Shadow vehicle should be located to provide the best protection to the
worker and must maintain a 10m roll ahead from the operator.
The work area must not exceed 10m from the roll ahead zone.

Refer to table below for the additional measurements

PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)

CLEAR SIGHT
A DISTANCE (M) 100 | 135 | 165 | 200 | 235 | 265 {300 | 335
120-300
SRR B ETEER 25-90 METERS [65-190 METERS METERS
B PILOT AND
SHADO:V ‘;EH'C'-E These are recommended distances.
M

Where environmental constraints exist they
may be increased.

ADDITIONAL CONSIDERATIONS

° Pilot vehicle operators may use hand-held flags or wands for additional speed

calming.

° All vehicles must be in communication with each other at all times.

A static sign may be installed for additional advanced warning in locations

with poor clear sight distance.

Cones may be used to delineate the work zone for additional protection
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MOBILE MULTI LANE CENTER MEDIAN | ROAD ROAD
MARKING o B AR @0@6 NZRF-MOBILE 09

BE: BE:
avoy

@ A STMS NOTES

. A static sign may be used in place of the tail pilot on Cat A roads.
Tail pilot should be located to provide the best available visibility for
approaching traffic.

e Tail pilot must be positioned as far to the left as possible, except

SHOULDER

when the Tail pilot must enter the lane to calm traffic.
e |If queuing occurs, this must not extend beyond the Tail pilot’s

location.

Shadow vehicle to provide 10m roll ahead from the work zone.
. Install cones at 10m spacing when road is Cat B
Install cones at 5m spacing when road is Cat A

SHADOW Refer to table below for the additional measurements

VEHICLE
PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)
10m ROLL
®OReO®®
CLEAR SIGHT
A DISTANCE (M) 100 | 135 | 165 | 200 | 235 | 265 | 300 | 335
120-300
G EETIEE 25-90 METERS [65-190 METERS METERS
B PILOT AND
SHADOW VEHICLE | These are recommended distances.
CONE SPACING (M) Where environmental constraints exist they
20m MAX .
may be increased.
V4
10m ROLL
AHEAD MIN
SHADOW
VEHICLE
B

r

TAIL

PILOT ‘

ROAD
MARKING

ADDITIONAL CONSIDERATIONS

° A static sign may be installed for additional advanced warning in locations
with poor clear sight distance.

=

° When installing cones by foot a shadow vehicle is required for protection
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MOBILE MARKING IN MULTILANE
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STMS NOTES
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. A static sign may be used in place of the tail pilot on Cat A roads.

‘ Shadow vehicle should be located to provide the best protection to the

Tail pilot should be located to provide the best available visibility for
approaching traffic.
e Tail pilot must be positioned as far to the left as possible, except

when the Tail pilot must enter the lane to calm traffic.
e |If queuing occurs, this must not extend beyond the Tail pilot’s

location.

worker and must maintain a 10m roll ahead from the operator. The work
area must not exceed 10m from the roll ahead zone.

Refer to table below for the additional measurements

PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)

QOO

CLEAR SIGHT

DISTANCE (M) 100 | 135 | 165 | 200|235 | 265 |300 | 335
120-300
e R 25-90 METERS [65-190 METERS METERS
PILOT AND
SHADO:" ‘;EH'C'-E These are recommended distances.
M

Where environmental constraints exist they
may be increased.

ADDITIONAL CONSIDERATIONS

° This TMD may be used for works in the right lane also.

° A static sign may be installed for additional advanced warning in locations
with poor clear sight distance.

° Cones may be used to delineate the work zone for additional protection
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ROAD ROAD
MOBILE MEDIAN STRIP 5l A | B IEA @0@6 NZRF-MOBILE
BE: BE:
9N|)|uvw|
avoy
STMS NOTES
A static sigh may be used in place of the tail pilot on Cat A roads.

‘ A ‘ Tail pilot should be located to provide the best available visibility for
SNV approaching traffic.
avoy e Tail pilot must be positioned as far to the left as possible, except
when the Tail pilot must enter the lane to calm traffic.
If queuing occurs, this must not extend beyond the Tail pilot’s

N ‘ TAIL
A PILOT °
location.

\ ox
\ Shadow vehicle to provide 10m roll ahead from the work zone.
\ Operator will enter safety zone and live lane when safe to do so to line up B

‘ type applicator, but must:
e move to avoid traffic
e take less than 5 minutes
SHADOW e Spotter has CSD to approaching traffic
VEHICLE
Refer to table below for the additional measurements

X3
10m ROLL
PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)
QO

AHEAD MIN
A D‘f;iﬁzg’é@(ﬂ) 100 | 135 | 165 [ 200 | 235 | 265 [300 | 335
- CONE SPACING
5 20m MAX
120-300
4 SPAGE EEEEY 25-90 METERS [65-190 METERS METERS
B PILOT AND
SHADOW VEHICLE | These are recommended distances.
(M) Where environmental constraints exist they
may be increased.

-

10m ROLL
AHEAD MIN

o
)

SHADOW
VEHICLE

ADDITIONAL CONSIDERATIONS

A static sign may be installed on CAT B roads for additional advanced

warning in locations with poor clear sight distance

a a
°
ROAD
MARKING O O
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MOBILE MARKING IN SHOULDER ROAD ROAD
NO STOPPING % 00 SO0 0 R

B-TYPE

APPLICATOR

50m
MAXIMUM

F

SHADOW
VEHICLE

|

oy

F

TAIL
PILOT

>

STMS NOTES

‘ Tail pilot must be used on Cat B roads.

Tail pilot must be positioned as far to the left as possible, except when the
Tail pilot must enter the lane to calm traffic.

Shadow vehicle should be located to provide the best protection to the
‘ workers at a maximum distance of 50 meters.
Shadow vehicle driver should warn operator of oncoming traffic

B-type applicator to paint shoulder towards shadow vehicle.
e B-type applicator to watch approaching traffic and must be ready to

exit the carriageway if necessary.

Refer to table below for the additional measurements

PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)

g srinoow QOO

VEHICLE

CLEAR SIGHT
A

DISTANCE (M) 100 | 135 | 165 | 200 | 235 | 265 | 300 | 335

120-300
S BT 25-90 METERS |65-190 METERS METERS

B PILOT AND
SHADOW VEHICLE | These are recommended distances.

(M) Where environmental constraints exist they
may be increased.
I
g B-TYPE
i ‘ APPLICATOR

N

B-TYPE SHADOW
APPLICATOR VEHICLE

ADDITIONAL CONSIDERATIONS

° Pilot vehicle operators may use hand-held flags or wands for additional speed
calming.

° Road marking crew to consider shortening their mobile operation in areas
where clear site distance is affected.

FOOTPATH

SHOULDER
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STATIC INTERSECTION
MAXIMUM: 1 VEHICLE PER MINUTE

ROAD ROAD
CAT . E LEVEL )
CAN A CAN @0@9 NZRF-STATIC 01

BE: BE:

W2 ssresmes s s RN o A

STMS NOTES

‘ A Static or Electronic sign must indicate that there will be a short
delay whilst line marking is taking place. E-Stop or traffic light may
be used.

Once painting is complete, the operator and assistant will move to a
safe location off the carriageway.

Traffic will only be released from side road when spotter has advised
the operator the main road is clear.

. Operator will enter exclusion zone and live lane when safe to do so to
line up B type applicator, but must:

° move to avoid traffic

° Spotter has CSD to approaching traffic

If the work vehicle is not visible for a minimum of 30m by
approaching traffic, a sign must be used to provide advance warning.

. If painting no stopping lines, operator may do so by working in the
gap of traffic under the spotter instruction

Taper may be installed to unload paint applicator off trailer or a
spotter is used to unload, when no traffic is present

CONE SPACING
5m MAX

FOOTPATH
SHOULDER
FOOTPATH

°
r

= o) <

S azl3

=~ <X<| -

N o) <

= x<|=

S =|+
CONE TO
L~ HIGHLIGHT
TRAILER

W
o
3

ADDITIONAL CONSIDERATIONS

° Working space is for intersection marking only and is to be kept as
short as possible.
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STATIC INTERSECTION

MAXIMUM: 1 VEHICLE PER MINUTE

ROAD ROAD
CAT . E LEVEL )
CAN A CAN @0@9 NZRF-STATIC O1A

BE: BE:

FOOTPATH

STMS NOTES

A Static or Electronic sign must indicate that there will be a short
delay whilst line marking is taking place. E-Stop or traffic light may
be used.

Once painting is complete, the operator and assistant will move to a
safe location off the carriageway.

Traffic will only be released from side road when spotter has advised
the operator the main road is clear.

Operator will enter exclusion zone and live lane when safe to do so to
line up B type applicator, but must:

° move to avoid traffic

° Spotter has CSD to approaching traffic

If the work vehicle is not visible for a minimum of 30m by
approaching traffic, a sign must be used to provide advance warning.

If painting no stopping lines, operator may do so by working in the
gap of traffic under the spotter instruction

Taper may be installed to unload paint applicator off trailer or a
spotter is used to unload, when no traffic is present

If painting pedestrian walkway lines and traffic is less than 1 VPM,
Operator may do so by working in the gap of traffic under spotter
instruction. If more than 1 VMP utilise plans NZRF Static 02A or 03A

Once painting is complete only send traffic from side road when
traffic light for side road turns green, keep an eye on traffic turning
left from main road

CONE SPACING
5m MAX

——

= Ol <«

S azZle

3= <<

@ wn ‘ o

N (@) <

= x<|—

o = =
CONETO
L~ HIGHLIGHT
TRAILER

30m ——

ADDITIONAL CONSIDERATIONS

Working space is for intersection marking only and is to be kept as
short as possible.

If your work effects pedestrian movements you must have a plan to
assist them through the site
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BE: BE:

STATIC INTERSECTION ROAD ROAD
MAXIMUM: 5 VEHICLES PER MINUTE SV A | B BEAGS @0@9 NZRF-STATIC 02

STMS NOTES

‘ Traffic on side road to be held for up to 5 minutes whilst line
marking is taking place with paddle on stop.

Once painting is completed, operator will man stop/go point
or Estop and the assistant will station at the spotter location
as shown.

Traffic will only be released from side road when spotter has
advised that road is clear

‘ Operator may enter exclusion zone and live lane when safe to
do so to line up B type applicator, but must:

ALTERNATIVE SIGNS ° move to avoid traffic

TO COVER MULTIPLE

INTERSECTION ° Spotter has CSD to approaching traffic

MAXIMUM 1 KM

T

vELLVLL

If painting no stopping lines, operator may do so by working in
the gap of traffic under the spotter instruction

@8 = ..

N S
A
AVAVAVAN|

' CE
I | :

. 5m =

! p

1

: 10m 20m

i et} —
CONE SPACING 5m MAX 10m TAPER AT 2.5m 10m THRESHOLD AT
CONES SPACING 2.5m CONES

C SPACING

Refer to table below for the additional measurements

' TIAT134
‘ ALTERNATIVE SIGNS
o coues T ®®E
MAXIMUM 1 KM
A S;g’:;’fgg'(f; 20 | 25 | 30 | 50 | 60 | 70 | 95 |105
S'GN(S:;‘C'NG 15 | 20 | 25 | 40 | 50 | 60 | 80 | 90
Y

PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)

ADDITIONAL CONSIDERATIONS

° Operator to monitor queuing. If significant queuing occurs,
operator and assistant to stop painting and conduct TTM to

@
,J_: e ,:'_: relieve traffic queuing.

52 5

5 8 5 ° Working space is for intersection marking only and is to be
I_CI_J 3:) S_) kept as short as possible.
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ROAD
LEVEL )
E CAN @0@9 NZRF-STATIC 02A

BE:

STATIC INTERSECTION ROAD
MAXIMUM: 5 VEHICLES PER MINUTE g:;
BE:

A

A

MAXIMUM 1 KM '

' TIAT134
‘ ALTERNATIVE SIGNS
TO COVER MULTIPLE

INTERSECTION

MAXIMUM 1 KM

FOOTPATH

FOOTPATH

STMS NOTES

Traffic on side road to be held for up to 5 minutes whilst line

marking is taking place with paddle on

Once painting is completed, operator will man stop/go point

or Estop and the assistant will station
as shown.

Traffic will only be released from side road when spotter has

advised that road is clear

Operator may enter exclusion zone and live lane when safe to

do so to line up B type applicator, but

° move to avoid traffic

° Spotter has CSD to approaching

If painting no stopping lines, operator

Once painting is complete only send tr
when traffic light for side road turns g
traffic turning left form main road

the gap of traffic under the spotter instruction

stop.

at the spotter location

must:

traffic

may do so by working in

affic from side road
reen, keep an eye on

= s

77

5Sm 3
2
-
10m 20m
— | ——
CONE SPACING 5m MAX 10m TAPER AT 2.5m 10m THRESHOLD AT
CONES SPACING 2.5m CONES
SPACING

ADDITIONAL CONSIDERATIONS

Refer to table below for the additional measurements

PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)

QOEELEEEe

SIGN VISIBILITY

DISTANCE (m) 20 | 25 | 30 | 50

60 | 70 | 95 [105

SIGN SPACING

15 | 20 | 25 | 40
(m)

50 | 60 | 80 | 90

Operator to monitor queuing. If significant queuing occurs,
operator and assistant to stop painting and conduct TTM to

relieve traffic queuing.

Working space is for intersection marking only and is to be

kept as short as possible.

If your work effects pedestrian movements you must have

a plan to assist them through the site
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STATIC INTERSECTION ROAD
MAXIMUM: 5 VEHICLES PER MINUTE g:;
BE:

' T1A/T134
‘ ALTERNATIVE SIGNS
TO COVER MULTIPLE

INTERSECTION

MAXIMUM 1 KM

FOOTPATH
SHOULDER

ROAD

LEVEL
B |

BE:

V1 s 2] evesmances

ALTERNATIVE SIGNS
TO COVER MULTIPLE
INTERSECTION
MAXIMUM 1 KM

T

veELLVLL

STMS NOTES

Traffic on side road to be held for up to 5 minutes whilst line

marking is taking place with paddle on stop.

Once painting is completed, operator will man stop/go point
or Estop and the assistant will station at the spotter location

as shown.

Traffic will only be released from side road when spotter has

advised that road is clear

Operator may enter exclusion zone and live lane when safe to

do so to line up B type applicator, but must:

° move to avoid traffic

° Spotter has CSD to approaching traffic

If painting no stopping lines, operator may do so by working in
the gap of traffic under the spotter instruction

L TTT

_ A

FOOTPATH

CONE SPACING 5m MAX

10m TAPER AT 2.5m

CONES SPACING

10m

T1A/T134

20m

et

10m THRESHOLD AT

2.

5m CONES
SPACING

Refer to table below for the additional measurements

PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)

®

@O

SIGN VISIBILITY
DISTANCE (m)

20

25

30

50

60

70

95

105

SIGN SPACING
(m)

15

20

25

40

50

60

80

90

ADDITIONAL CONSIDERATIONS

Operator to monitor queuing. If significant queuing occurs,
operator and assistant to stop painting and conduct TTM to

relieve traffic queuing.

Working space is for intersection marking only and is to be

kept as short as possible.

Version 2.4



STATIC INTERSECTION

MAXIMUM: 5 VEHICLES PER MINUTE

' TIAT134
‘ ALTERNATIVE SIGNS
TO COVER MULTIPLE

INTERSECTION

MAXIMUM 1 KM

FOOTPATH

FOOTPATH

NZRF-STATIC O3A

ROAD ROAD
CAT E LEVEL
CAN CAN
BE: BE:
STMS NOTES
Traffic on side road to be held for up to 5 minutes whilst line
marking is taking place with paddle on stop.
Once painting is completed, operator will man stop/go point
or Estop and the assistant will station at the spotter location
as shown.
Traffic will only be released from side road when spotter has
advised that road is clear
A Operator may enter exclusion zone and live lane when safe to
do so to line up B type applicator, but must:
A : .
° move to avoid traffic
ALTERNATIVE SIGNS
T O eeman ° Spotter has CSD to approaching traffic
MAXIMUM 1 KM '
vELLVLL ‘

If painting no stopping lines, operator may do so by working in
the gap of traffic under the spotter instruction

Once painting is complete only send traffic from side road
when traffic light for side road turns green, keep an eye on

traffic turning left form main road

=] a4

T1A/T134

10m

N
o
3

CONE SPACING 5m MAX

ADDITIONAL CONSIDERATIONS

10m TAPER AT 2.5m
CONES SPACING

Refer to table below for the additional measurements

10m THRESHOLD AT
2.5m CONES

SPACING

~eetll] —

PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)

Qe

®

olicllels

SIGN VISIBILITY
DISTANCE (m)

25

30

50

60 | 70 | 95 [105

SIGN SPACING
(m)

20

25

40

50 | 60 | 80 | 90

Operator to monitor queuing. If significant queuing occurs,
operator and assistant to stop painting and conduct TTM to

relieve traffic queuing.

Working space is for intersection marking only and is to be

kept as short as possible.

If your work effects pedestrian movements you must have
a plan to assist them through the site
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STATIC INTERSECTION ROAD ROAD
MAXIMUM: 5 VEHICLES PER MINUTE SV A | B BEAGS @0@6 NZRF-STATIC 04

BE: BE:

STMS NOTES

Operator will enter exclusion zone and live lane when safe to do
so to line up B Type applicator, but must:

‘ ° move to avoid traffic
° spotter has CSD to approaching traffic
A
Use of this TMD is restricted to locations where an obvious and
appropriate detour route is readily available and intuitive for road
' users to divert to.
VEIINIL ‘
Refer to table below for the additional measurements
PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)
C
®EE
SIGN VISIBILITY
DISTANCE (m) 201 25 |30 (50 |60 | 70 | 95 |105
(9)Lay
c| S'GNSPACING | 45 | 90| 25 |40 | 50 | 60 | 80 | 90

(m)

{
{
|
|

Vel
Y @S0
o avod

\
|
|

RO

&

RD1(L/R)

T1A/T134

C

[4301
X T1A/T134

>

FOOTPATH
FOOTPATH
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B TYPE MARKING (CENTRELINE) ROAD ROAD
MAXIMUM: 1 VEHICLE PER MINUTE SV A | B BEAGS @0@6 NZRF-STATIC 05
BE: BE:

STMS NOTES

This TMD is to allow the centreline to be painted by a B Type

‘ unit when parked cars make A Type marking impossible. This
closure may be implemented at various locations that require
centreline marking.

If the work vehicle is not visible for a minimum of 30m by
A ' approaching traffic, a sign must be used to provide advance
warning.

VeELLVIL

Refer to table below for the additional measurements

PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)

elclicllelcllcliels)

20 | 25 |30 |50 [ 60 | 70 | 95 [105

C SIGN VISIBILITY
DISTANCE (m)
SIGN SPACING
(m)

15 | 20 | 25 |40 | 50 | 60 | 80 | 90

ROAD
MARKING
T1AIT134

ROLL AHEAD

30m ——

T1AIT134

ADDITIONAL CONSIDERATIONS

° Operator/assistant to monitor queuing on the main and side
road, if this occurs the closure must be uplifted.

FOOTPATH

o
Ll
o
-
>
o)
I
wn
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BE: BE:

ROAD ROAD
STATIC INTERSECTION Sl A | B IS @0@9 NZRF-STATIC 06A

STMS NOTES

A Static or Electronic sign must indicate that vehicles can
pass on the right when working in the left lane.

Operator will enter exclusion zone and live lane when safe
to do so to line up B type applicator, but must:

° move to avoid traffic

° Spotter has CSD to approaching traffic

If the work vehicle is not visible for a minimum of 30m by
approaching traffic, a sign must be used to provide
advanced warning.

Taper may be installed to unload paint applicator off trailer
or a spotter is used to unload, when no traffic is present

<

: ' Y, VI VPP I

it
) e
. " e

i

Ol <
oz
<L x| -
ol
|-

=|+

10m
CONE SPACING 20m MAX ROLL AHEAD
CONE TO 30m —
L HIGHLIGHT
TRAILER

FOOTPATH
SHOULDER

Mj
!
\
!
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ROAD ROAD
STATIC INTERSECTION Sl A | B IS @0@9 NZRF-STATIC 068

BE: BE:

STMS NOTES

A Static or Electronic sign must indicate that vehicles can
pass on the left when working in the right lane.

Operator will enter exclusion zone and live lane when safe
to do so to line up B type applicator, but must:

° move to avoid traffic

° Spotter has CSD to approaching traffic

If the work vehicle is not visible for a minimum of 30m by
approaching traffic, a sign must be used to provide
advanced warning.

Taper may be installed to unload paint applicator off trailer
or a spotter is used to unload, when no traffic is present

AN, (1100l

Ol <
oz
< x|
oxl<
<=

= =

10m
CONE SPACING 20m MAX ROLL AHEAD ‘
—— — CONE TO 30m —
L HIGHLIGHT
TRAILER

ADDITIONAL CONSIDERATIONS

° If accessing the truck or trailer, ensure spotter is used when
no traffic is present

FOOTPATH
SHOULDER
FOOTPATH
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ROAD ROAD
STATIC INTERSECTION Sl A | B RS @0@6 NZRF-STATIC 07

BE: BE:

30m STMS NOTES

NV | 1xan Operator will enter exclusion zone and live lane when safe
avoy ONIYVI

avoy _" to do so to line up B Type applicator, but must:

° move to avoid traffic

10m ° spotter has CSD to approaching traffic

If the work vehicle is not visible for a minimum of 30m by
‘ approaching traffic, a sign must be used to provide
‘ advanced warning.

10M TAPER AT
2.5 CONE SPACING

T - -

010

n
3

N

CONE SPACING
20m MAX

CONE SPACING
20m MAX

5m
f ﬁ

OO

N \/\\\/\ N

-
N N
EARAREARRREAREEARRREH RIS RNNN S NIRRTy

10m TAPER AT
2.5 CONE SPACING

-

-

<
= SN\

ADDITIONAL CONSIDERATIONS

° If your work effects pedestrian movements you must have a
plan to assist them through the site.

10m zoL

ROAD O
MARKING [F=ootes

NEXT 1 KMJIMARKING

T1A/T134
30m

J

° Advanced Warning signs only need to be set up on the leg
you are working on.

° Park the truck in the closure when and where possible for
protection of the workers.

° If TMAs are used, tapers are optional.

|
-
-
@
L=
J
L1
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S

e

,‘v
i g

I N\
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CONE SPACING
20m MAX

5m

10m TAPER AT
2.5 CONE SPACING

OB

AN

SN

N N\
>

= S\

ROAD
T| MARKING

NEXT 1 KMJIMARKING

ROAD

30m

J

T1A/T134

STATIC INTERSECTION

20m

MAX

ROAD ROAD
CAT . E LEVEL )
vl A CAN @0@9 NZRF-STATIC 07A

BE: BE:
1

30m STMS NOTES

YELLVLL
92%\;" [wst 1 1xan Operator will enter exclusion zone and live lane when safe
o —" to do so to line up B Type applicator, but must:
° move to avoid traffic
10m ° spotter has CSD to approaching traffic
If the work vehicle is not visible for a minimum of 30m by
‘ approaching traffic, a sign must be used to provide
} advanced warning.
10M TAPER AT
25 CO.NE SPACING
\
5m
1
CONE SPACING

|
-
-
@
L=
J
L1

ADDITIONAL CONSIDERATIONS

If your work effects pedestrian movements you must have a
plan to assist them through the site.

Advanced Warning signs only need to be set up on the leg
you are working on.

Park the truck in the closure when and where possible for
protection of the workers.

If TMASs are used, tapers are optional.
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ROAD ROAD
STATIC INTERSECTION S A | B IS @0@6 NZRF-STATIC 078

BE: BE:

30m STMS NOTES

NIV
avoy [[* L Lxan

Operator will enter exclusion zone and live lane when safe
o —" to do so to line up B Type applicator, but must:

° move to avoid traffic

10m ° spotter has CSD to approaching traffic

If the work vehicle is not visible for a minimum of 30m by
‘ approaching traffic, a sign must be used to provide
‘ advanced warning.

DN

10M TAPER AT
2.5 CONE SPACING

o

T

o0

D

N

\
PR B—
| —=—m (D

CONE SPACING
20m MAX

S

10M TAEPER AT
2.5M CONE SPACING

!

10m
M%
floonive oo~ ADDITIONAL CONSIDERATIONS
30m e ° If your work effects pedestrian movements you must have a

plan to assist them through the site.

° Advanced Warning signs only need to be set up on the leg
you are working on.

° Park the truck in the closure when and where possible for
protection of the workers.

° If TMAs are used, tapers are optional.

|
-
-
@
L=
J
L1
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ROAD ROAD
STATIC INTERSECTION S A | B IS @0@9 NZRF-STATIC 07C

BE: BE:

L t STMS NOTES
Operator will enter exclusion zone and live lane when safe
to do so to line up B Type applicator, but must:
] ° move to avoid traffic
° spotter has CSD to approaching traffic
A
When painting Chevron utilise your spotter and paint in
' the gap of traffic
A
Refer to table below for the additional measurements
C PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)
Qe ®
X S eTaNcE (my | 20| 25 |30 |50 | 60 | 70 | 95 |105
SIENPIEINE 115 | 20 | 25 | 40 | 50 |60 | 80 | 90

LANE CLOSED ON FORMATION
2.5m CONE SPACING

CONE SPACING
20m MAX

® >
.

ADDITIONAL CONSIDERATIONS

° Park the truck in the closure on the leg you are working on
for protection of the workers

° If your work effects pedestrian movements you must have a
plan to assist them through the site
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STATIC INTERSECTION ROAD ROAD
NIGHT WORKS ONLY S A | B IS @0@9 NZRF-STATIC 08A

ONLY USE OUTSIDE OF AT BUS SERVICE TIMES BE: BE:

STMS NOTES

Operator will enter exclusion zone and live lane when safe to do so to
line up B type applicator, but must:
e move to avoid traffic

e Spotter has CSD to approaching traffic

Refer to table below for the additional measurements

PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)

oliclleliclleliclels)

20 | 25 ({30 | 50 | 60 | 70 | 95 [105

SIGN VISIBILITY

DISTANCE (m)

SIGN SPACING
(m)

15 |20 | 25 | 40 | 50 | 60 | 80 | 90

10m TAPER AT
CONE SPACIN
< 2.5m CONE »i<— 5m — o fa—— CING

SPACING 20m MAX

ADDITIONAL CONSIDERATIONS

° Advanced warning sign only needs to be set up on the leg you are
working on.

° If your work effects pedestrian movements you must have a plan to
assist them through the site.

° Park the truck in the closure when and where possible for protection
of the workers.

° If TMAs are used tapers are optional.
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STATIC INTERSECTION ROAD ROAD
NIGHT WORKS ONLY Sl A | B IS @0@9 NZRF-STATIC 08B

ONLY USE OUTSIDE OF AT BUS SERVICE TIMES BE: BE:

STMS NOTES

Operator will enter exclusion zone and live lane when safe to do so to
line up B type applicator, but must:
e move to avoid traffic

e Spotter has CSD to approaching traffic

Refer to table below for the additional measurements

PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)

ollclleliclleliclels)

20 | 25 {30 | 50 | 60 | 70 | 95 [105

SIGN VISIBILITY
DISTANCE (m)

SIGN SPACING

15 | 20 | 25 | 40 | 50 | 60 | 80 | 90

(m)
10m TAPER AT
CONE SPACIN
A C < 2.5m CONE ={=— 5m = CING
20m MAX
SPACING

-
=
-
e

ADDITIONAL CONSIDERATIONS

° Advanced warning sign only needs to be set up on the leg you are
working on.

° If your work effects pedestrian movements you must have a plan to
assist them through the site.

° Park the truck in the closure when and where possible for protection
of the workers.

° If TMAs are used tapers are optional.
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STMS NOTES

Operator will enter exclusion zone and live lane when
safe to do so to line up B type applicator, but must:
e move to avoid traffic

e Spotter has CSD to approaching traffic

Install cones to create a centreline if traffic needs to
cross the centerline. Ensure there is at least 3m of lane
width.

A Static or Electronic sign must indicate that vehicles
can pass on the right when working in the left lane.

10m TAPER AT
2.5m CONE SPACING

_5m 4

STATIC INTERSECTION RoaD Iy ROAD
NIGHT WORKS ONLY car A NS LEVEL @0@9 NZRF-STATIC 09
ONLY USE OUTSIDE OF AT BUS SERVICE TIMES BE: BE:

| |

CONE SPACING

20m MAX

NN ANANNANRRED RN, { .

e _sss:: hH |56} s i’ P E '} HEE EBAAK’ ED S ..

X 27272222217,
>

SN

Refer to table below for the additional measurements

PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)

ollcllcliclleliclells)

20 | 25 ({30 | 50 | 60 | 70 | 95 [105

SIGN VISIBILITY

DISTANCE (m)

SIGN SPACING
(m)

15 | 20 | 25 | 40 | 50 | 60 | 80 | 90

ADDITIONAL CONSIDERATIONS

° Park the truck in the closure on the leg you are working on
for protection of the workers.

° If your work effects pedestrian movements you must have a
plan to assist them through the site.

° If TMAs are used, tapers are optional

2.5m CONE SPACING

1 o
20

CONE SPACING
20m MAX

N

10m TAPER AT
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ONLY USE OUTSIDE OF AT BUS SERVICE TIMES BE: BE:

STATIC INTERSECTION ROAD R0AD

NIGHT WORKS ONLY cat B LEVEL @0@9 NZRF-STATIC 10
| |

STMS NOTES

Operator will enter exclusion zone and live lane when safe to do
so to line up B type applicator, but must:
e move to avoid traffic

e Spotter has CSD to approaching traffic

. A Static or Electronic sign must indicate that vehicles can pass on
the left when working in the right lane.

10m TAPER AT CONE SPACING

5m

A c 2.5m CONE SPACING | 20m MAX

=

Refer to table below for the additional measurements

PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)

©©06 @)~

SIGN VISIBILITY
e 20 | 25 | 30 | 50 | 60 | 70 | 95 |105
S'GNf’:?C'NG 15 | 20 | 25 | 40 | 50 | 60 | 80 | 90

5

m
10m TAPER AT
2.5m CONE SPACING

ADDITIONAL CONSIDERATIONS ¢
° Park the truck in the closure on the leg you are working on
A
|

—_—
N\ N\

for protection of the workers.

° If your work effects pedestrian movements you must have a
plan to assist them through the site.

° If TMAs are used, tapers are optional
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STATIC INTERSECTION ROAD E ROAD
NIGHT WORKS ONLY CAN CAN NZRF-STATIC 11
ONLY USE OUTSIDE OF AT BUS SERVICE TIMES BE. BE.
- .
10m TAPER AT CONE SPACING
A c 2.5m CONE SPACING | Sm 20m MAX

>

STMS NOTES

Operator will enter exclusion zone and live lane when
safe to do so to line up B type applicator, but must:
e move to avoid traffic

e Spotter has CSD to approaching traffic

A Static or Electronic sign must indicate that vehicles
can pass on the left when working in the right lane.

Refer to table below for the additional measurements

PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)

QOO ®

20 | 25 |30 |50 | 60 | 70 | 95 [105

SIGN VISIBILITY

DISTANCE (m)

SIGN SPACING
(m)

15 | 20 | 25 |40 | 50 | 60 | 80 | 90

ADDITIONAL CONSIDERATIONS

° Park the truck in the closure on the leg you are working on
for protection of the workers.

° If your work effects pedestrian movements you must have a
plan to assist them through the site.

° If TMAs are used, tapers are optional

CONE SPACING
20m MAX

. @

5m
|

!

10m TAPER AT
2.5m CONE SPACING

¢

|

CONE SPACING

SROIM

N

S

!

10m TAPER AT
2.5m CONE SPACING

¢
|

C

20m*MAX ‘ :m
5m K

Aa \(\”\/\\'/\\\\

-

<—>
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ONLY USE OUTSIDE OF AT BUS SERVICE TIMES BE.

BE:

STATIC INTERSECTION ROAD 7Y ROAD
NIGHT WORKS ONLY AN AN Lng;@G@e NZRF-STATIC 12

10m TAPER AT
2.5m CONE SPACING

- 5m

CONE SPACING
20m MAX

-_,8 :h.-hGDnnrniii i ninn’’io i’innnviitnninir  n’nn’nnnrnérVivivrnnae’ttirrYotner”r’’san’ et esrrt i,

VL7007
'*\

o4

STMS NOTES

Operator will enter exclusion zone and live lane when safe to do
so to line up B type applicator, but must:
e move to avoid traffic

e Spotter has CSD to approaching traffic

Install cones to create a centreline if traffic needs to cross the
centerline. Ensure there is at least 3m of lane width.

A Static or Electronic sign must indicate that vehicles can pass on
the right when working in the left lane.

Refer to table below for the additional measurements

PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)

ollicllelicllelicllells)

20 | 25 |30 |50 | 60 | 70 | 95 [105

SIGN VISIBILITY

DISTANCE (m)

SIGN SPACING
(m)

15 | 20 | 25 |40 | 50 | 60 | 80 | 90

ADDITIONAL CONSIDERATIONS

° Park the truck in the closure on the leg you are working on
for protection of the workers.

° If your work effects pedestrian movements you must have a
plan to assist them through the site.

° If TMAs are used, tapers are optional

¥

a5~

—————————— e — =~
p——

CONE SPACING
20m MAX

Y ‘

| -

NI

AN

N\

10m TAPER AT
2.5m CONE SPACING

¢
+

CONE SPACING

20m MAX
| ®

5m

!

10m TAPER AT
2.5m CONE SPACING

¢
|

C

NN

BN
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STATIC ROUNDABOUT ROAD ROAD
MAXIMUM: 5 VEHICLE PER MINUTE Sl A | B RS @0@9 NZRF-STATIC 13A

BE: BE:

STMS NOTES

Operator will enter exclusion zone and live lane when
safe to do so to line up B type applicator, but must:
e move to avoid traffic

e Spotter has CSD to approaching traffic
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STATIC ROUNDABOUT

ROAD ROAD
MAXIMUM: 1 VEHICLE PER MINUTE Sl A | B RS @0@9 NZRF-STATIC 138

BE: BE:

s,
e
h

STMS NOTES

Closure to be used on one approach at a time only

A Static or Electronic sign must indicate that the traffic may be held for up
to 5 minutes whilst line marking is taking place.

Once painting is complete, the operator and assistant will move to a safe
location off the carriageway.

Traffic will only be released when spotter has advised the operator the
roundabout is clear.

If the work vehicle is not visible for a minimum of 30m by approaching
traffic, a sign must be used to provide advance warning.

Operator will enter exclusion zone and live lane when safe to do so to line up
B type applicator, but must:
e move to avoid traffic

e Spotter has CSD to approaching traffic

Taper may be installed to unload paint applicator off trailer or a spotter is
used to unload, when no traffic is present

e 1D<

CONE TO
LHIGHLIGHT
TRAILER

CONE SPACING

5Sm MAX

ADDITIONAL CONSIDERATIONS

° If your work effects pedestrian movements you must have a plan to assist
them through the site.
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STATIC ROUNDABOUT ROAD ROAD
MAXIMUM: 1 VEHICLE PER MINUTE Sl A | B RS @0@9 NZRF-STATIC 14A

BE: BE:

STMS NOTES

Operator will enter exclusion zone and live lane when safe to do
so to line up B type applicator, but must:
e move to avoid traffic

e Spotter has CSD to approaching traffic

Use of this TMD is restricted to locations where an obvious and
' appropriate detour route is readily available and intuitive for road
users to divert to.

Refer to table below for the additional measurements

PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)

elclicllelcllcliels)

20 | 25 (30 |50 [ 60 | 70 | 95 [105

SIGN VISIBILITY
DISTANCE (m)
SIGN SPACING
(m)

15 | 20 | 25 |40 | 50 | 60 | 80 | 90

ADDITIONAL CONSIDERATIONS

° If your work effects pedestrian movements
you must have a plan to assist them through A
the site.
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STATIC ROUNDABOUT ROAD ROAD
MAXIMUM: 1 VEHICLE PER MINUTE SV A | B BEAGS @0@9 NZRF-STATIC 14B
NIGHT WORKS ONLY i o

STMS NOTES

Closure to be used on one approach at a time only.

B type applicator, but must:
e move to avoid traffic

’ Operator will enter exclusion zone and live lane when safe to do so to line up
e Spotter has CSD to approaching traffic

Use of this TMD is restricted to locations where an obvious and appropriate
detour route is readily available and intuitive for road users to divert to.

Refer to table below for the additional measurements

PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)

elclicllelcllcliels)

20 | 25 (30 |50 [ 60 | 70 | 95 [105

SIGN VISIBILITY
DISTANCE (m)
SIGN SPACING
(m)

15 | 20 | 25 |40 | 50 | 60 | 80 | 90

|

CONE SPACING

> //.( N “

—_—————————————— ‘: NS

s NN SNSRI __A\\QA\ NS \:
SN :

20m MAX
| A
5m 0o

1 2e

{

ADDITIONAL CONSIDERATIONS

° If your work effects pedestrian movements you must A
have a plan to assist them through the site.
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STATIC ROUNDABOUT ROAD ROAD
MAXIMUM: 5 VEHICLE PER MINUTE SV A | B BEAGS @0@9 NZRF-STATIC 15
BE: BE:

ﬂ 3

10m TAPER AT
2.5m CONE SPACING

TN

M >
NN .

5m

CONE SPACING
20m MAX

—m—

o
I

ADDITIONAL CONSIDERATIONS

STMS NOTES

A Static or Electronic sign must indicate that vehicles can
pass on the left when working in the right lane.

Operator will enter exclusion zone and live lane when safe to
do so to line up B type applicator, but must:

e move to avoid traffic

Spotter has CSD to approaching traffic

If the work vehicle is not visible for a minimum of 30m by
approaching traffic, a sign must be used to provide advanced
warning.

Advanced Warning Signs only need to be set up on the leg you
are working on.

This TMD can be used to close either lane - one lane must
remain open at all times.

If your work effects pedestrian movements you must have a
plan to assist them through the site.

If TMA is used tapers are optional.
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STATIC RIGHT TURN POCKET CLOSURE | ROAD ROAD

MAXIMUM: 5 VEHICLES PER MINUTE S A | B BEARS @0@9 NZRF-STATIC 16
BE:

BE:

STMS NOTES

Operator will enter exclusion zone and live lane when safe to do so to
line up B Type Applicator, but must:

r ° move to avoid traffic
ALTERNATIVE
SIGNS TO COVER A

oL ° Spotter has CSD to approaching traffic

INTERSECTION
MAXIMUM 1 KM

YELLVLL

While operator is painting the first small chevrons traffic must be
continuously monitored by the spotter. No painting to be done if
traffic is present.

(0€)
VIOLVIsY
AMVHOJWIL

4 2
QPP
WA %

N/
RS1A (50) RS1A (50)

‘ Install temporary speed restriction on all CAT B roads. (30 km/h TSL)

QO —t=——Q(

Minimum lane widths need to be maintained for the speed Limit, see
table below.

A

u
OAD)
V4 N
TEMPORARY

S1MTGIA

0)

<

4

By
e 3
g\
Refer to table below for the additional measurements
PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)

ACIN PO OE®
SPACING @ @ @ @ @ @
20m MAX SIGN VISIBILITY

A DISTANCE (m) 20 | 25 | 30 50 60 70 | 95 | 105
C| SIGNSPACING(m) | 15 | 20 | 25 40 50 60 | 80 | 920
TEMPORARY LANE
E WIDTH (m) 2.752.75|3.00 | 3.00| 3.25 |3.25|3.50( 3.50
":-;;
e
|
I ADDITIONAL CONSIDERATIONS
C e oo e Operator to monitor turning traffic that may have stopped from
-~ (@)(@) straight through lane. When this occurs operator and assistant to
7

ensure their own safety before assisting traffic.

TEMPORARY|

1A { RS1ATG1A
0)

‘ e Park the truck in the closure when and where possible for protection
of the workers.

- e Working in the gaps of traffic using a spotter and a warning trigger

C
ALTERNATIVE point is an effective way to paint the first small chevrons where
traffic allows.
A

SIGNS TO COVER

MULTIPLE
INTERSECTION
MAXIMUM 1 KM

e A rolling block using a pilot vehicle may be used to remove traffic for
painting the first small chevrons.
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STATIC MARKING IN THE TRAFFIC LANE RO RoAD
MAXIMUM: 5 VEHICLES PER MINUTE | ST VEL @0@6 NZRF-STATIC 17
BE: BE:

STMS NOTES
A Minimum lane widths need to be maintained for the posted
speed limit. See table below.
ALTERNATIVE SIGN
TO COVER MULTIPLE
MAXIMOM KM Y Refer to table below for the additional measurements
VELLVIL ‘
- PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)
SIGN VISIBILITY
* e C A DISTANCE (m) 20 25 30 50
10m THRESHOLD
AT 2.5m CONE C SIGN SPACING (m) 15 20 25 40
SPACING
TEMPORARY LANE WIDTH
E ° 2.75 2.75 3.00 3.00
Y (m)
10m TAPER AT
2.5m CONE
SPACING
+
5m /
| .7
]
7
Z
.
Z
CONE SPACING 7
20m MAX ~
%7
Z
_
Z
_
! Z
T
S5m
4
10m TAPER AT
2.5m CONE
SPACING
| %
10m THRESHOLD
AT 2.5m CONE
SPACING
C 14318 *
' TTAITTSH
‘ ALTERNATIVE SIGN
TO COVER MULTIPLE
INTERSECTIONS
MAXIMUM 1KM
A ADDITIONAL CONSIDERATIONS
- - e Park the truck in the closure when and where possible for
3 3 protection of the workers.
=) =)
O O
! T T
n n
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STATIC MARKING IN THE TRAFFIC LANE RO RoAD
MAXIMUM: 5 VEHICLES PER MINUTE | ST VEL @0@9 NZRF-STATIC 18
BE: BE:

STMS NOTES

A Operator will enter exclusion zone and live lane when safe to
do so to line up B Type Applicator, but must:

ALTERNATIVE SIGN
TO COVER MULTIPLE

INTERSECTIONS ) move to avoid traffic

MAXIMUM 1KM

FETIVIL - 1 ° Spotter has CSD to approaching traffic

Minimum lane widths need to be maintained for the posted
speed limit. See table below.

f

10m THRESHOLD
AT 2.5m CONE
SPACING

!

TG2 C

Refer to table below for the additional measurements

PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)

' PO O[O

f I
) | SIGN VISIBILITY
10m TAPER AT ///F\ A ETRANERE (i) 20 25 30 50
2.5m CONE /\
SPACING //?\ C|  SIGN SPACING (m) 15 20 25 40
/\
+ //// . TEMPORAR(YmL)ANEWIDTH 275 | 275 N T
S5m

7
2
%
2
%
7
%
%‘
%
%
%
2
%

|

NN

o mp

CONE SPACING
20m MAX

N\

=

MM

=

I
5m
|

%

10m TAPER AT
2.5m CONE
SPACING

!
%

10m THRESHOLD
AT 2.5m CONE
SPACING

!

S <
=0

)

TTAT 134

‘ ALTERNATIVE SIGN

TO COVER MULTIPLE
INTERSECTIONS
MAXIMUM 1KM

ADDITIONAL CONSIDERATIONS

e Park the truck in the closure when and where possible for
protection of the workers.

TPATH

SHOULDER
SHOULDER

F
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ROAD ROAD
STATIC FLUSH MEDIAN S AlB LEC":; @0@9 NZRF-STATIC 19

BE:

STMS NOTES

Operator will enter exclusion zone and live lane when safe to do so to
line up B Type Applicator, but must:

|
|

VELLVLL

° move to avoid traffic

° Spotter has CSD to approaching traffic

‘ Install temporary speed restriction on all CAT B roads.

(o)
viollyls

AdVH0dNIL

Minimum lane widths need to be maintained for the speed Limit, see

~l
(DD, , table below.
RSsO) )
10m AT 2.5m C
CONE SPACING Refer to table below for the additional measurements
¢ PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)
®eE
2.5m CONE SIGN VISIBILITY
SPACING A DISTANCE (m) 20 | 25 30 50 60 70 95 | 105
‘ ) C| SIGN SPACING(m) | 15 | 20 25 40 50 60 | 80 90
T 7
5m (
. { g| TEMPORARY LANE 1575|275 |3.00 | 3.00 | 3.25 |3.25 |3.50 | 3.50
E X WIDTH (m)
N\
W
an
=N
CONE SPACING AN
20m MAX F )
W 17
i
&
/& i I
‘ 5m
\l |
10m TAPER AT
2.5m CONE
SPACING
10m AT 2.5m
CONE SPACING
C
(09) viSH

a
Q) <0x)3
v TEM

RS1

@

ADDITIONAL CONSIDERATIONS

e Park the truck in the closure when and where possible for protection
of the workers.

T1A/T134

e If painting the starting flare of the median strip, use Plan 16 for this
work area.

L
<
E
S
L

—_—— > ———
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STATIC PRIORITY GIVE WAY ROAD ROAD
MAXIMUM: 5 VEHICLES PER MINUTE car LEVEL @0@9 NZRF-STATIC 20
BE: BE:
STMS NOTES
‘ Operator will enter exclusion zone and live lane when safe to
do so to line up B Type Applicator, but must:
A ° move to avoid traffic
° Spotter has CSD to approaching traffic
|
VELLNVLL ‘
Intervisibility is required as indicated on diagram. This means
that a vehicle at one sign is able to see whether the way
C ahead is clear.
TG2 | Minimum lane widths need to be maintained for the posted
e/ say \ speed limit. See table below.
m C Refer to table below for the additional measurements
PERMANENT SPEED LIMIT OR OPERATING SPEED
' (KM/H)
| ®®E
10m TAPER AT SIGN VISIBILITY
2:;;;‘:‘: Al DISTANCE (m) A
| C| SIGNSPACING(m) | 15 | 20 | 25 | 40
5m
TEMPORARY LANE
I % ‘ E WIDTH (m) 2.75|2.75|3.00 | 3.00
7
Wz
-
=
%
z
Y
CONE SPACING Z 100m MAX
5m MAX 7
Z ,
7
i/
%
| - !
| 2
10m TAPER AT
2.5m CONE
SPACING
|
A o
C
' T1A/T134
A
A ADDITIONAL CONSIDERATIONS
° Park the truck in the closure when and where possible for
' protection of the workers.

SHOULDER
SHOULDER
FOOTPATH

° Priority Give Way sign may be cone mounted.
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STATIC TRAFFIC LANE MARKING
MAXIMUM: 5 VEHICLES PER MINUTE

ROAD
CAT
CAN
BE:

ROAD
LEVEL )
BE:

YELLVLL

|

10m THRESHOLD
AT 2.5m CONE
SPACING

!

T

T
10m TAPER AT

2.5m CONE

SPACING
|

CONE SPACING

10m TAPER AT
2.5m CONE
SPACING

|

4

10m THRESHOLD
AT 2.5m CONE
SPACING

!

20m MAX
A
C
!
|
o o
A = -
= )
h—l —
50 o
' Ok 2
7)) 7))

ooreAId_________________. . | | | _________________________“

STMS NOTES

Operator will enter exclusion zone and live lane when safe to
do so to line up B type applicator, but must:
e move to avoid traffic

e Spotter has CSD to approaching traffic

Stop/Go Operator must have clear line of site to both
thresholds

' Minimum lane widths need to be maintained for the posted
speed limit. See table below.

Refer to table below for the additional measurements

PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)

Q6 6 ©

SIGN VISIBILITY DISTANCE

A 20 25 30 50
(m)

C SIGN SPACING (m) 15 20 25 40

E TEMPORARY LANE WIDTH 0,75 0,75 3.00 3.00

(m)

ADDITIONAL CONSIDERATIONS

° Park the truck in the closure when and where possible for
protection of the workers.
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STATIC TRAFFIC LANE MARKING ROAD ROAD
MAXIMUM: 5 VEHICLES PER MINUTE | &7 LEVEL @0@6 NZRF-STATIC 22

BE: BE:

STMS NOTES

Operator will enter exclusion zone and live lane when safe to
do so to line up B type applicator, but must:
e move to avoid traffic

e Spotter has CSD to approaching traffic

MTC to hold traffic until works are complete and lane is clear
so traffic can drive straight through in their lane.

Refer to table below for the additional measurements

5m

|
10m THRESHOLD

AT 2.5m CONE
SPACING ‘

PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)

SIGN VISIBILITY DISTANCE

A 20 25 30 50
(m)

C SIGN SPACING (m) 15 20 25 40

¢OLl

|
2
|

ADDITIONAL CONSIDERATIONS

° Park the truck in the closure when and where possible for
protection of the workers.

° Stop/Go paddle may be replaced with an eSTOP

FOOTPATH

L
-
<
%
F
)
@)
LL
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STATIC MARKING IN TRAFFIC LANE

MAXIMUM: 1 VEHICLES PER MINUTE
MAXIMUM: 5 MINUTES

CONE SPACING

20m MAX

!

10m

ROLL AHEAD MIN

30m

ROAD
MARKING

N3 SHOM

L
-
<
o
-
o
o
LL

ROAD
CAT
CAN

BE:

ROAD
LEVEL )
0020

BE:

FOOTPATH

STMS NOTES

A Static or Electronic sign must indicate that the traffic may
be held for up to 5 minutes whilst line marking is taking
place.

If the work vehicle is not visible for a minimum of 30m by
approaching traffic, a sign must be used to provide advanced
warning.

Operator will enter exclusion zone and live lane when safe to
do so to line up B type applicator, but must:
e move to avoid traffic

e Spotter has CSD to approaching traffic

Refer to table below for the additional measurements

PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)

SIGN VISIBILITY DISTANCE

A 20 25 30 50
(m)

C SIGN SPACING (m) 15 20 25 40
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STATIC MARKING IN TRAFFIC LANE  |RoAD ROAD
MAXIMUM: 1 VEHICLES PER MINUTE | &7 LEVEL @0@6 NZRF-STATIC 23A

BE: BE:

STMS NOTES

If the work vehicle is not visible for a minimum of 30m by
approaching traffic, a sign must be used to provide advanced
warning.

Operator will enter exclusion zone and live lane when safe to
do so to line up B type applicator, but must:
e move to avoid traffic

e Spotter has CSD to approaching traffic

Taper may be installed to unload paint applicator off trailer or
a spotter is used to unload, when no traffic is present

ROAD
MARKING

AN3 SHUOM

30m
ADDITIONAL CONSIDERATIONS

° Park the truck in the closure when and where
possible for protection of the workers.

FOOTPATH
FOOTPATH
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STATIC MARKING IN TRAFFIC LANE  |RoAD ROAD
MAXIMUM: 5 VEHICLES PER MINUTE | &7 LEVEL @0@9 NZRF-STATIC 238

BE: BE:

STMS NOTES

A Static Or Electronic sign must indicate that the traffic may
be held for up to 5 minutes whilst line marking is taking
place.

If the work vehicle is not visible for a minimum of 30m by
. approaching traffic, a sign must be used to provide advanced
warning.

Operator will enter exclusion zone and live lane when safe to
do so to line up B type applicator, but must:
e move to avoid traffic

e Spotter has CSD to approaching traffic

Taper may be installed to unload paint applicator off trailer or
a spotter is used to unload, when no traffic is present

ROAD
MARKING

N3 SHIOM

30m
ADDITIONAL CONSIDERATIONS

° Park the truck in the closure when and where
possible for protection of the workers.

FOOTPATH
FOOTPATH
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STATIC ONE LANE BRIDGE
PRIORITY GIVE WAY
MAXIMUM: 5 VEHICLES PER MINUTE

ROAD ROAD

CAT .E LEVEL )
CAN A CAN@G@G NZRF-STATIC 24

BE: BE:

¢Sdyd

10m TAPER

AT 2.5m
CONE SPACING CONES

Sm MAX SPACING
I<—>| |<———l

STMS NOTES

This TMD is designed to be a series of short closures to paint each of
the words, symbol and hold bar before the bridge.

Operator will enter exclusion zone and live lane when safe to do so to
line up B Type Applicator, but must:

° move to avoid traffic

° Spotter has CSD to approaching traffic

When paint is drying use 450mm cones to protect paint whilst you
paint the next word.

Where lack of CSD is affecting your work zone consider placing cones
down the centre of the road before your work zone as extra advanced
warning.

Refer to table below for the additional measurements

PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)

OO0

SIGN VISIBILITY

DISTANCE (m) 20 | 256 | 30 | 50 60 | 70 | 95 | 105

C| SIGNSPACING(m) | 15 | 20 | 25 | 40 50 | 60 | 80 | 90

ADDITIONAL CONSIDERATIONS

e Operator and assistant to be aware of the traffic passing the site,

vehicles may need to pull in between the painted words to give way
approaching traffic.

e Park the truck in the closure when and where possible for protection

of the workers.

e Cover conflicting permanent signage when necessary.

GIVE WAY
RP51/RP22
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ROAD ROAD
STATIC CUL-DE-SAC CLOSURE 2 A | B BEA @0@9 NZRF-STATIC 25

BE: BE:

STMS NOTES

Operator will enter exclusion zone and live lane when safe to
do so to line up B type applicator, but must:
e move to avoid traffic

e Spotter has CSD to approaching traffic

Refer to table below for the additional measurements

PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)

QOO
SIGN VISIBILITY

A| DisTance (my | 20 | 25 | 30 | 50 | 60 | 70 | 95 |105

SIGN SPACING
(m)

15 | 20 | 25 | 40 | 50 | 60 | 80 | 90

5m MAX

CONE SPACING ' |

5m
|

10m TAPER AT
2.5m CONES
SPACING

T—

ADDITIONAL CONSIDERATIONS

° Park the truck in the closure when and where possible for
protection of the workers.
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STATIC ONE WAY SYSTEM ROAD ROAD
MAXIMUM: 1 VEHICLE PER MINUTE car LEVEL @0@9 NZRF-STATIC 26

BE: BE:

STMS NOTES

Operator will enter exclusion zone and live lane when
safe to do so to line up B type applicator, but must:
e move to avoid traffic

e Spotter has CSD to approaching traffic

}

D
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BE: BE:

STATIC ONE WAY SYSTEM ROAD ROAD
MAXIMUM: 1 VEHICLE PER MINUTE car LEVEL @0@9 NZRF-STATIC 27A

STMS NOTES

Operator will enter exclusion zone and live lane when
safe to do so to line up B type applicator, but must:
e move to avoid traffic

e Spotter has CSD to approaching traffic

10m ROLL
AHEAD MIN
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STATIC ONE WAY SYSTEM
MAXIMUM: 1 VEHICLE PER MINUTE

ROAD ROAD
o BRI 1 Jas[ 2] nerestancans
BE: BE:

STMS NOTES

Operator will enter exclusion zone and live lane when
safe to do so to line up B type applicator, but must:
e move to avoid traffic

e Spotter has CSD to approaching traffic
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ROAD
LEVEL )
BE:

ROAD
STATIC ALTERNATING FLOW o
BE:

A

® |

——
I
I
I
I
I

(0g)
VIOLVLISYH

D D

G RS1A (XX)

ViZvLlvevl

&

C

(0g)
VIOLVLISYH

o0 |
4ESJ.A_LXXL|,C

o® 10m

30m TAPER
AT 2.5m CONE
SPACING

i

R

=i
A £ R R

\

I 30m TAPER
IAT 2.5m CONE

SPACING

0\

)

I
I
I
I
. I
; :
.
. I
- I
I
I
I

XX) Y1S¥ G

XXTY1I5d

RS1A/ITG1A
(30)

TA2AITA21A

2oL

(
RS1A/ITG1A
(30)

SHOULDER

SHOULDER

STMS NOTES

Operator will enter exclusion zone and live lane when
safe to do so to line up B type applicator, but must:
e move to avoid traffic

e Spotter has CSD to approaching traffic

‘ Optional cones to assist with traffic calming, or there is
an unmarked shoulder

‘ Where side roads are within the T1A, additional MTC'’s,
signage, and cones are to be installed as per
dimensions on this drawing.

Refer to table below for the additional measurements

PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)

OO0

SIGN VISIBILITY

A SN EE (3 20 | 25 | 30 | 50 | 60 | 70 | 95 | 105
SIGN SPACIN

C G o G 15 | 20 | 25 | 40 | 50 | 60 | 80 | 90
TEMPORARY

E 275 | 275 | 3.00 | 3.00 | 3.25 | 3.25 | 3.50 | 3.50

LANE WIDTH (M)
F|EXCLUSION ZONES

LONGITUDINAL
EXCLUSION(M): | 25 | 35 | 50 | 65 | 85 | 105 | 125 | 165
SEALED
LATERAL
EXCLUSION (M)

DELINEATION
G SPACING (M) 2.5

ADDITIONAL CONSIDERATIONS

° Park the truck in the closure when and where possible
for protection of the workers.

° Portable traffic signals may be used in place of the
Stop/Go paddles.
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STATIC CONTRAFLOW

)

RS1A (XX)

(Xx)
VIOLNVISY

m ‘

_ o _

SR
1

\

«\i}\V\\§§§§§:

N

(XX) visy

D

Q

RS1ATG1A
(XX)

o
Ll
(a]
N =
)
(@)
I
(2]

SHOULDER

ROAD ROAD
CAT . E LEVEL )
CAN A AN @0@9 NZRF-STATIC 29
BE: BE:
STMS NOTES
Operator will enter exclusion zone and live lane when
safe to do so to line up B type applicator, but must:
e move to avoid traffic
A e Spotter has CSD to approaching traffic
Optional cones to assist with traffic calming, or there
‘ is an unmarked shoulder
C
Refer to table below for the additional measurements
PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)
c ®®E
SIGN VISIBILITY
A DISTANCE (M) 20 25 30 50 60 70 95 | 105
C S'GN(SS;\C'NG 15 | 20 | 25 | 40 | 50 | 60 | 80 | 90
G E TEMPORARY 275 | 2.75 | 3.00 | 3.00 | 3.25 | 3.25 | 3.50 | 3.50
LANE WIDTH (M)
FIEXCLUSION ZONES
LONGITUDINAL
EXCLUSION (M): | 25 35 50 65 85 | 105 | 125 | 165
SEALED
LATERAL
EXCLUSION (M) L 1 L L L L L L
G TAPEIZ;I;NGTH 30 30 30 50 70 80 90 (100
DELINEATION
Hl' spacing (M) g 2 e
(XX) V1S4 H

DD

RS1ATG1A
(XX)

ADDITIONAL CONSIDERATIONS

° Park the truck in the closure when and where possible
for protection of the workers.
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CYCLE LANE AND LANE MARKING ROAD R0AD
maximum: 5 veHicLEs PER MINUTE | &7 N | @& @0@@ NZRF-STATIC 30
BE: BE:

STMS NOTES

A static or electronic sign must indicate the cycle lane
is closed with an arrow directing traffic.

Operator will enter exclusion zone and live lane when
safe to do so if required but must:
e Move to avoid traffic

e Spotter has CSD to approaching traffic

If the work vehicle is not visible for a minimum of 30m
. by approaching traffic, a sign must be used to provide
advanced warning.

Taper may be installed to unload paint applicator off
trailer or a spotter is used to unload, when no traffic is
present

CONE SPACING
20m MAX

CONE TO
HIGHLIGHT
TRAILER

SCREEN 1
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ROAD
CAT
CAN
BE:

CYCLE LANE AND LANE MARKING
MAXIMUM: 5 VEHICLES PER MINUTE

AlB

ROAD
LEVEL
CAN
BE:

NZRF-STATIC 31

0O

10m THRESHOLD AT

2.5m CONE SPACING
_—

10m —

N
o
3

VELLVIL

20m MAX

CONE SPACING

STMS NOTES

A static or electronic sign must indicate the cycle lane is
closed with an arrow directing traffic.

Operator will enter exclusion zone and live lane when safe
to do so if required but must:

e Move to avoid traffic

e Spotter has CSD to approaching traffic

Traffic will only be released from side road when spotter
has advised that road is clear

If the work vehicle is not visible for a minimum of 30m by
approaching traffic, a sign must be used to provide
advanced warning.

Taper may be installed to unload paint applicator off trailer
or a spotter is used to unload, when no traffic is present

J
\
\
y

}
5m

f

SCREEN 1

CONE TO
HIGHLIGHT
TRAILER

&

ROAD
MARKING
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CYCLE LANE AND LANE MARKING
MAXIMUM: 5 VEHICLES PER MINUTE

ROAD

BE:

ROAD
CAT . E LEVEL

NZRF-STATIC 32

BE:

N
o
3

veELLVLL

10m THRESHOLD AT
2.5m CONE SPACING

STMS NOTES

30m TAPER AT 2.5m
CONE SPACING

to do so if required but must:

SCREEN 1

CONE TO
HIGHLIGHT
TRAILER

ROAD

T MARKING

A static or electronic sign must indicate the cycle lane is
closed with an arrow directing traffic.

Operator will enter exclusion zone and live lane when safe

e Move to avoid traffic

e Spotter has CSD to approaching traffic

Traffic will only be released from side road when spotter
has advised that road is clear

If the work vehicle is not visible for a minimum of 30m by
approaching traffic, a sign must be used to provide
advanced warning.

Taper may be installed to unload paint applicator off trailer
or a spotter is used to unload, when no traffic is present

.
\
\
y
/

CONE SPACING
20m MAX

5m
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CYCLE LANE AND LANE MARKING
MAXIMUM: 5 VEHICLES PER MINUTE

)

l

R
B\
B\
B\
I\
B\
N\
N\
B\

\

\

\

\

\
N\
N\
N\
I\
B\
B\
B\
B\
B\
B\
\
N\
N\
B\
B\
\
N\

RR OO

??

CONE SPACING
20m MAX

:f[ﬂm“

Y

7
“
7
7
a
7,

7
7
¢
7
2
7,

7
7
A
72,

f
5
;
A

DOOCERS

o
N\

}
5m

#

SCREEN 1

CONETO
HIGHLIGHT
TRAILER

ROAD

i MARKING

30m ‘

ROAD ROAD
gAAL E LECV:; @0@@ NZRF-STATIC 33
BE: BE:
STMS NOTES

A static or electronic sign must indicate the cycle lane
is closed with an arrow directing traffic.

Operator will enter exclusion zone and live lane when
safe to do so if required but must:
e Move to avoid traffic

e Spotter has CSD to approaching traffic

If the work vehicle is not visible for a minimum of 30m
by approaching traffic, a sign must be used to provide
advanced warning.

Taper may be installed to unload paint applicator off
trailer or a spotter is used to unload, when no traffic is
present

ADDITIONAL CONSIDERATIONS

° TMD may also be used for marking in left lane when

cycle lane is not present, arrow board must be changed

accordingly.

° TMD may be used to close the right lane. If no flush
median is present cones must be used to delineate

traffic from the work area (cones down the centreline).
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CYCLE LANE AND LANE MARKING ROAD ROAD
MAXIMUM: 5 VEHICLES PER MINUTE SV A | B BERE NZRF-STATIC 34
BE: BE:

STMS NOTES

A static or electronic sign must indicate the cycle lane is closed with an arrow
directing traffic.

Operator will enter exclusion zone and live lane when safe to do so if required
but must:
e Move to avoid traffic

e Spotter has CSD to approaching traffic

If the work vehicle is not visible for a minimum of 30m by approaching traffic,
a sign must be used to provide advanced warning.

Taper may be installed to unload paint applicator off trailer or a spotter is used
to unload, when no traffic is present

‘ If you are unable to maintain in a 3m live lane width install Closure B below.

If you are unable to maintain 2x 3m lane widths consider an alternative flow
TMD.

N\\K\\W\\K\W\\&\\W\\W\\ ‘

T - = K
I
CONE TO -
CLOSURE A HIGHLIGHT oz
TRAILER 2=
=
- - 5m ~ L 30m —
CONE SPACING -
20m MAX i
14
(@)
)]
10m TAPER AT 2.5m 10m TAPER AT 2.5m
CONE SPACING CONE SPACING

- 5

CORESEEE S O
MM T T H T TRty '

B - . [ 1

CLOSURE B

CONE TO
HIGHLIGHT
TRAILER

ROAD
MARKING
[ova weon]

CONE SPACING
20m MAX

SCREEN 1
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CYCLE LANE AND LANE MARKING ROAD R0AD
maximum: 5 VeHicLEs PER MINUTE | &7 I | & @0@9 NZRF-STATIC 35

BE: BE:

STMS NOTES

A static or electronic sign must indicate the cycle lane
is closed with an arrow directing traffic.

Operator will enter exclusion zone and live lane when
safe to do so if required but must:
e Move to avoid traffic

e Spotter has CSD to approaching traffic

If the work vehicle is not visible for a minimum of 30m
by approaching traffic, a sign must be used to provide
advanced warning.

Taper may be installed to unload paint applicator off
trailer or a spotter is used to unload, when no traffic is
present

If you are unable to maintain a 3m live lane width

X
§§ install cones along the centreline
R
CONE SPACING 4
20m MAX 4
i
ke
f
5m
#
SCREEN 1
CONETO
HIGHLIGHT
TRAILER
ROAD
MARKING
(ana sxuon]
3om @
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FOOTPATH / CYCLE LANE MARKING | ROAD ROAD
g:; E LECV:; @0@9 NZRF-STATIC 36

BE: BE:

STMS NOTES

You can only use Closure B when
e There is an easy detour route for pedestrians which caters for the
disabled and the elderly and;
e There is a footpath on the other side of the road and,;
e There are pram crossings available (for wheelchairs etc) and;
e On a Level 2 or 2LS Road where there is a signalized pedestrian
crossing or a painted pedestrian crossing on the road at either end of
your footpath closure.

If the above options are unavailable use Closure A, make sure you have a
spotter looking out for pedestrians and cyclists, the spotter will need to
advise the operator to stop painting whilst the people walk past.

CLOSURE A

CLOSURE B

Version 2.4



OFF SET MARK / SURVEYING ACTIVITIES

(A)
FORWARD VISIBILITY
IS EQUALTO OR
GREATER THAN
CSD (3X PSL)
WHEN INSPECTOR
IS IN THE LIVE LANE

SS*

(A)

REAR VISIBILITY IS
EQUAL TO OR
GREATER THAN
CSD (3X PSL)
WHEN INSPECTOR
IS IN THE LIVE LANE

WORK
VEHICLE

(A)

REAR VISIBILITY

IS EQUAL TO OR
GREATER THAN
CSD (3X PSL)

(2
Ll
o
-
-
@)
I
192)

SHOULDER

ROAD
CAT
CAN
BE:

ROAD
LEVEL )
BE:

STMS NOTES

‘ Worker (shoulder/live lane)

‘ Spotter required when worker is on the live lane

Refer to table below for the additional measurements

PERMANENT SPEED LIMIT OR OPERATING SPEED (KM/H)
FORWARD AND

A | REARVISIBILITY 90 (120|150 (180 | 210 | 240 | 270 | 300
DISTANCE (M)

ADDITIONAL CONSIDERATIONS

° Workers must move from live lanes to avoid traffic. They
must not expect traffic to drive slowly or drive around
them.

° All activities on the live lane require a spotter.

° There must be CSD to the worker when on the live lane. If
this cannot be achieved, a spotter must be placed in a
position where CSD can be attained and verbal
instructions be given to the worker. If this is not possible,
a static or mobile operation is required.

° An unaccompanied worker may walk across road.

° A vehicle is not required on a category A road if the worker
remains on a footpath.

° When activity is on live lane, Amber Flashing Beacons must
be displayed.
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in Nighttime Road
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1. EXECUTIVE SUMMARY

This report outlines findings from a comprehensive trial comparing the CoPTTM
(Code of Practice for Temporary Traffic Management) and NZRF PN (New Zealand
Roadmarkers Federation Practice Note) methodologies for nighttime road marking
across various intersections in Whangarei and Auckland. Both methods were
assessed in terms of safety, operational efficiency, and stakeholder feedback to
determine best practices in temporary traffic management (TTM). The trial
highlighted key differences between the two approaches, each offering distinct
advantages and challenges:

. Traffic Flow and Efficiency: Traffic Flow and Efficiency: NZRF PN closures
significantly reduced setup and dismantle times, demonstrating their
efficiency in minimizing disruptions to traffic. Importantly, the reduced time
on-site also minimized risk exposure for TTM crews, contrary to concerns that
shorter setups might increase risk.

« The Safety and Incident Rates: CoOPTTM closures emphasised comprehensive
safety measures but resulted in extended on-site durations, increasing crew
exposure to traffic and environmental risks. The NZRF practice note approach,
by contrast, effectively managed risks with shorter setups, showcasing its
ability to balance efficiency and safety.

. Stakeholder Feedback: NZRF PN efficiency received praise for reducing delays,
while concerns around near-miss incidents and lane control risks were
addressed through its modern, risk-based approach. CoPTTM'’s longer
durations were perceived as safer by crews but inefficient by residents and
road users.

2. OBJECTIVES

The trial aimed to evaluate the CoPTTM and the NZRF PN methodologies in real-
world settings, with a focus on three primary objectives:

1. Compare their effectiveness in managing traffic flow and maintaining safety.
2. Validate the risk-based principles of NZRF PN/ NZGTTM.

3. Provide actionable insights to refine future TTM policies and practices.

A
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2.1. CoPTTM-Based Closures
SH 15 Rural Intersection — Otaika Rd / Loop Rd.

Installation Time 6:12 PM —7:26 PM

Dismantle Time 7:32 PM - 8:18 PM

Total Work Time 6 minutes

Tota'l TTM Time 2 hours 6 minutes

Onsite

Traffic Flow Low

Vehicle Counts Cars: 104, Vans: 2, Trucks: 4, Others: 0
Speeds (km/h) 30-60: 45%, <30: 45%, 60-70: 10%
Safety Incidents Vehicles navigating blind corners

Environmental Notes | Slippery surface; high truck movement

Analysis:

The CoPTTM'’s comprehensive safety measures ensured thorough setup and
dismantle processes. However, the extended duration exposed crews to
environmental and traffic-related risks, particularly on slippery surfaces. The
lengthy on-site time also increased the likelihood of fatigue and the probability of
errors, particularly in challenging conditions such as blind corners and slippery
surfaces. The measures effectively minimised major safety incidents but
highlighted the limitations of prolonged setup durations in low-traffic settings.
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SH 1 Urban Intersection — Western Hills Rd / Selwyn Rd

Installation Time 9:34 PM —10:20 PM

Dismantle Time 10:30 PM - 11:05 PM

Total Work Time 10 minutes

Tota.l TTM Time 1.5 hours

Onsite

Traffic Flow Low

Vehicle Counts Cars: 67, Vans: 8, Trucks: 1, Others: 3
Speeds (km/h) 30-60: 68%, <30: 29%, 60-70: 3%
Safety Incidents None

Environmental Notes | Dewy surface; cold conditions

Analysis:

The CoPTTM'’s extended taper and duration supported robust traffic control, with
no recorded safety incidents. However, the prolonged setup and dismantling times
meant the crew was exposed to low but persistent environmental risks, such as
cold conditions and manual handling challenges. This method was effective in
safety terms but revealed inefficiencies in traffic flow management for urban
intersections with low vehicle volumes.
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Brigham Creek & Trigg Rd Intersection

Installation Time 7:15 PM —-9:02 PM

Dismantle Time 9:34 PM —11:03 PM

Total Work Time 32 minutes

Tota.l TTM Time 4 hours 48 minutes

Onsite

Traffic Flow High

Vehicle Counts Cars: 809, Vans: 3, Others: 0

Speeds (km/h) 30-50: 80%, 50-70: 20%

Safety Incidents 12 overtakes; 2 blind corner incidents

Environmental Notes | Dry surface; poor lighting

Analysis:

CoPTTM’s methodology provided strong safety controls in a high-traffic
environment, successfully mitigating major risks. However, the extended on-site
duration significantly increased exposure to cumulative safety risks, including
operator fatigue and live traffic interactions. The high number of recorded safety
incidents, including overtaking manoeuvres and blind corner hazards, highlights
the challenges of managing such sites effectively under this method. While traffic
incidents were contained, the methodology’s inefficiencies in high-traffic
conditions suggest room for improvements in balancing safety and operational
timeframes.
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2.2. NZRF PN Closures
SH 15 Rural Intersection — Otaika Rd / Loop Rd

Installation Time 6:58 PM — 7:06 PM
Dismantle Time 7:12 PM - 7:20 PM
Total Work Time 6 minutes
Total TTM Time :
) 22 minutes
Onsite
Traffic Flow Low
Vehicle Counts Cars: 6, Vans: 3, Others: 0
Speeds (km/h) 30-60: 11%, <30: 56%, 60-70: 33%
Safety Incidents None

Environmental Notes | Slippery surface; windy conditions

Analysis: The NZRF PN ensured an efficient and safe operation, completing the
process in just 22 minutes without any safety incidents. The short exposure time
minimised crew risk, even under challenging environmental conditions such as
wind and slippery surfaces. The streamlined approach highlighted the adaptability
and practicality of this methodology in low-traffic rural intersections.

A



SH 1 Urban Intersection — Western Hills Rd / Selwyn Rd

Installation Time 8:55 PM - 8:59 PM
Dismantle Time 9:09 PM —9:14 PM
Total Work Time 10 minutes
Total TTM Time :
. 19 minutes
Onsite
Traffic Flow Low
Vehicle Counts Cars: 76, Vans: 3, Trucks: 0, Others: 3
Speeds (km/h) 40-50: 94%, <30: 4%, 60-70: 1%
Safety Incidents 1 near-miss (vehicle within 1m of cones)

Environmental Notes | Wet surface; adequate lighting

Analysis:

The NZRF PN demonstrated exceptional efficiency in managing this urban
intersection. Despite one near-miss incident caused by driver behaviour, the
operation’s short duration greatly reduced overall crew exposure to live traffic and
environmental risks. The incident underscores the importance of consistent driver
awareness and monitoring protocols, which can be enhanced through visual cues
and driver engagement techniques.
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Brigham Creek & Trigg Rd Intersection

Installation Time 11:15PM —-11:36 PM
Dismantle Time 12:03 AM — 12:07 AM
Total Work Time 26 minutes
Total TTM Time )
) 53 minutes
Onsite
Traffic Flow Low
Vehicle Counts Cars: 42, Others: 0
Speeds (km/h) 30-50: 30%, 60-70: 70%
Safety Incidents Operator momentarily in live lane

Environmental Notes | Dry surface; adequate visibility

Analysis:

The NZRF PN effectively reduced on-site exposure times while maintaining
operational control. The operator’s momentary presence in the live lane highlights
the importance of training and vigilant oversight. This instance also emphasises the
need for reinforcing safety protocols even in low-traffic scenarios. It is important to
note that this is also a possibility under a CoPTTM closure, not just limited to the
NZRF PN. Despite this, the methodology’s efficiency and adaptability ensured
overall success in managing the intersection safely.
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Lane Closure - Activity (minutes)
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Right Turn Pocket - Activity (mins)
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3. CONCLUSION

The trial demonstrated that New Zealand Roadmarkers Federation practice note
provides a balanced and superior approach to TTM by reducing total risk
exposure through shorter setup and dismantle times. This efficiency does not
compromise safety but rather enhances it by focusing on risk-based principles
and minimising unnecessary interactions with live traffic and environmental
hazards.

Key Recommendations:

1. Adopt NZGTTM Principles: Emphasise New Zealand Roadmarkers Federation
practice note’s efficiency and modern risk-based methodologies as the
standard for nighttime road marking, particularly in low-traffic or short-
duration tasks.

2. Enhance Training: Focus on proactive risk management and operator training
to mitigate errors and ensure consistent application of NZGTTM principles.

3. Refine Guidelines: Further develop New Zealand Roadmarkers Federation
practice note to address specific challenges, such as environmental factors
and high-risk intersections, and improve adaptability.

Future TTM practices should prioritise strategies that combine safety, efficiency,
and minimized environmental impact, aligning with NZGTTM/New Zealand
Roadmarkers Federation practice note’s strengths and lessons learned from this
trial.
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