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ABSTRACT 
The OneNetwork partnership between Hamilton City Council, the NZ Transport Agency and 
Waikato Regional Council has embarked on a Detailed Business Case to identify how best to carry 
out Advanced Network Management (ANM) for the city and wider region. 

Problems identified by the stakeholders include a lack of data on how Hamilton's network 
performs, and that outdated technology and systems restrict our ability to respond to our current 
and future transport needs.  The benefits sought from solving these problems are improved 
network management and monitoring capability, greater optimisation across the transport network, 
and better informed customers. 

This paper and presentation will discuss the journey taken by the multi-agency group in 
establishing the 'chicken and egg' need for investment, developing and assessing a range of 
options, and ultimately recommending staged investment in a co-located Traffic Operations Centre. 
This facility will be a step change in proactively managing the Hamilton and wider transport system, 
to make the best possible use of the existing investment in our network.  
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INTRODUCTION 
This paper provides a summary of the process in developing a Detailed Business Case (DBC) for 
Advanced Network Management (ANM) in Hamilton and the wider transportation network that 
ultimately recommended the establishment of a Transport Operations Centre (TOC). 

Where this project is unique is the approach needed to assess and identify the need for investment 
in a TOC through the business case approach, whereas other existing TOCs can ‘self-justify’ more 
easily by already having available the network data needed to do so. 

BACKGROUND 
In May 2013, Hamilton City Council (HCC), Waikato Regional Council (WRC) and the New 
Zealand Transport Agency confirmed an intention to work in collaboration and established a 
‘OneNetwork Charter’ which aims to increase focus on integrated transport networks by 
encouraging a combined approach to the management, operation and future planning of Hamilton 
City. 

HCC manages over 100 sets of traffic signals including those in Waipa District, Waikato District 
and the State Highway network in the wider Hamilton area. HCC also has numerous ITS assets 
including a real-time parking system, travel-time network, variable message signs, bus and parking 
systems, and numerous other ITS assets. Hamilton is also rapidly growing, signified by a 50% 
increase in the number of traffic signal sites in the last 5 years. 

Investigation into the concept of Advanced Network Management, such as that done in other large 
NZ cities, had been identified as a project by the One Network Steering Group who are keen to 
explore how we can make the most of the urban capacity that we already have in place via smart 
thinking and intelligent infrastructure. 

A steering group was established between the project partners to oversee the business case 
process. 

STRATEGIC CASE 

Access Hamilton 
Access Hamilton 2010 (refreshed in 2014) forms the overarching Strategic Case for investment in 
Advanced Network Management.  This strategy was developed by HCC and supported by the NZ 
Transport Agency Board.  The Access Hamilton Investment Logic Map identified that problems 
remain with transport in Hamilton that need to be addressed, and the benefits of investing to 
address these problems. 

The Access Hamilton workshop identified the following problems with the strategic approach to 
transport in Hamilton: 

 Problem One:  Hamilton’s poor safety record means a high social and personal cost to the 
city (35%);  

 Problem Two:  Historical and current land use patterns have led to transport services and 
infrastructure provision continually playing catch up (45%); 

 Problem Three:  The existing transport network supports high personal motor vehicle 
usage locking in continued high car use for the future (10%); and 

 Problem Four:  Continued high personal vehicle usage means increased pressure on the 
transport network in the future (10%). 

 
The benefits of investment were identified as: 

 Benefit One:  Less social costs incurred by the city (35%); 
 Benefit Two:  More aligned decision making (35%); 
 Benefit Three:  Delay/reduce the need to add to roading infrastructure (30%). 
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Activity Investment Logic Mapping 
Based on Access Hamilton, the stakeholder panel developed Investment Logic and Benefits Maps 
for the Advanced Network Management activity as shown in Figure 1.  This confirmed that 
problems remain managing the existing network in Hamitlon, and directly links to problems two and 
four, and benefits two and three from the Access Hamilton ILMs. 

 
Figure 1: Advanced Network Management Investment Logic Map 
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Network Operating Framework 
Implementation of initiatives such as the Network 
Operating Framework (NOF) that focus on strategic 
management leads to the increasing reliance on 
Intelligent Transport Systems (ITS).  Traffic signals 
and other ITS are the main tools used to adjust 
network operation on a daily basis to make better 
use of existing capacity and minimise capital 
expenditure in transport infrastructure. 

The SmartRoads NOF initiative was developed in 
Australia and adopted by the OneNetwork charter as 
a strategic investment for Hamilton. It recognises 
that the transport network is a complicated system 
with many competing demands and users. Rather 
than focussing on road maintenance and building 
network capacity, the NOF sets out to align and 
guide thinking on how best to make use of the 
existing transport network. The intention is that the 
network will adapt to respond to changing numbers 
of user groups throughout the day depending on 
where they are. Such an integrated process also 
allows explicit linking of transport to the adjacent 
land uses and agreed strategic objectives. 

Figure 2: SmartRoads brochure cover 
 

 
Figure 3: The Network Operating Framework Process 
 
Hamilton has developed three documents under the NOF: 

1. NOF Overview Document – The NOF Overview document sets out the NOF approach 
and priority for different types of transport users depending on the time of day and location.  
This puts into effect the strategic objectives and principles for the transport network that are 
held by each of the authoring organisations, such as Hamilton City Council’s Access 
Hamilton.  The strategic objectives and principles have also been summarised in the NOF 
Overview document.   

2. Network Operating Plan – this document covers the day to day operation of the network in 
a way that seeks to optimise the existing infrastructure and reflects the priorities that have 
been assigned to each of the user modes by location and time of day.  This document will 
be a key resource for the Network Operations Team (or TOC) and will guide the day to day 
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operation of the traffic signals on the network.   
3. Network Improvement Plan – in many locations physical and operational changes will be 

required to the existing network infrastructure in order to achieve the level of service set out 
in the NOF Overview Document.  The purpose of the Network Improvement Plan is to 
outline how and when those changes will be put into place.   

The NOP will govern how the Network Operations Team and any TOC operate the network, and 
therefore it is a key strategic document for advanced network management.  Any investment from 
this DBC will need to enable the NOC, and manage the network operations in accordance with it. 

DETAILED BUSINESS CASE 

Evidence Base 
One of the challenges encountered in this business case was that current information to support 
the evidence base was limited.  There was little measureable data available to support the two 
problem statements identified by the stakeholder panel (see Figure 1) and therefore no tangible 
evidence of the scale and magnitude of the problem could be presented. 

For example, how do we know the network is not operating efficiently without the existence of 
journey time and other network operation information?  And furthermore, how can the benefits of 
Advanced Network Management be quantitatively assessed?  

There was some evidence available through existing strategies and studies indicating that there is 
a problem in data and network management in Hamilton.  This includes Access Hamilton, the 
Network Operating Framework, Hamilton Integrated Transport Plan, and the Signals Operation 
Review (2011).  In addition, modelling work undertaken as part of a number of projects within 
Hamilton, such as the Waikato Expressway Hamilton Section, the Hamilton Ring Road Wairere 
Drive Extension and Hamilton Southern Links, indicate that even with significant infrastructure 
improvements, problems related to journey times, journey time predictability and levels of service 
will continue to be problematic as traffic demand increases.  The draft Hamilton Story (2013) brings 
together various work and shows that new infrastructure will reduce some of these identified 
problems, but over time the problems return for both the State Highway and local road networks.   

These references were used in the Strategic Case to justify a need for further investment, along 
with a reverse assessment of investigating how much improvement would be required in order to 
economically support an investment in ANM. 

Engagement 
Of critical importance to this project was the successful engagement with stakeholders throughout 
the decision making process to achieve a greater ability to identify and develop a range of options, 
confirm options developed are fit for purpose, and to ensure buy-in to the decision making process. 

A Community Engagement Plan (CEP) was developed early on that identified the consultation 
approach with the core team, key stakeholders and wider stakeholders. 



Advanced Network Management           Nathan Harper, Robyn Denton, John Kinghorn Page 6 

 

IPENZ Transportation Group Conference, Hamilton, 29 – 31 March 2017 

 
The core team, responsible for day to day 
management, comprised of key team members 
from the consultant (AECOM) and clients (NZ 
Transport Agency and HCC) 

Key Stakeholders, responsible for making 
decisions, included representatives from each of 
the three road controlling authority One Network 
Partners. 

Wider stakeholders were engaged throughout 
the process which included field trips to other NZ 
TOCs (e.g. ATOC and TTOC) and discussion / 
workshops with WTOC, CTOC, HCC 
Transportation Unit, HCC crime prevention 
team, parking team, bus operators, maintenance 
teams, and civil defence. 

 
 
 

Figure 4: Stakeholder Roles 
 
One of the key themes that came through from stakeholder discussions was the emphasis they 
placed on co-locating related activities and resources. As such, there was collective agreement 
that ANM activities would benefit from integration and co-location of the existing and required 
resources. 

Option Development and Assessment 
A long list of activities that would facilitate ANM was developed by the stakeholders to respond to 
the outcomes sought through the investment objectives. Activities were grouped into four key 
categories of Planned Events, Unplanned Events, Recurrent (day to day) Activities, and Periodic 
Activities as shown in Table 1  

Table 1: List of Activities and Sub-Activities 
Activity Sub Activity 

Planned Events 

Network optimisation 

Site optimisation 

CARs and TMP approval 

Delivery 

Close out 

Unplanned Events 

Detection 
Validation 
Response 

Scene management 

Return to normal 

Day to Day 
Operations / 
Recurrent Activities 

Data collection 
Analysis 

Real time monitoring and management 
Inform 
Parking operations 

Public Transport operations 
Personal Safety / Crime Prevention 

Periodic Activities 

ITS Assets Management 
Corridor Optimisation 
Reporting 
Implement NOP; Informing NIP 
Standards, SOPs, Specifications etc. 

A short list of options was developed through progressive 

Advanced Network Management
Short List Options Workshop - 5 September 2016

Headline Description of the Options
Do Minimum Option 1 Option 2 Option 3 Option 3A Option 4 Option 4A Option 4B Option 4C

What we do now
Better Data, Systems, 
Proceedures and 
Comms

Baby WaiTOC Standalone WaiTOC Option 3 with Citysafe WaiTOC Option 4 with PT Option 4 with TMCs Option 4 with Parking

Dispersed and 
uncordinated activities

Additional resource is co-
ordinating additional data 
collection and sys tems.  
Assumed that analys is is  
outsourced

Employ 2 s taff in shifts to 
cover peaks, and co-
ordinate activities .  

As for Option 2, with an 
additional analys t. 12 hr 
operation on weekdays, 
and Saturdays

As for Option 3, co-
located with Citysafe.  24 
hr operation on 
weekdays, slightly less 
on weekends

As for Option 3A, with an 
additional Engineer / 
Manager and 
Communications person 
in house.  24 hr operation 
7 days a week.

As for Option 4, with 
inhouse PT operators

As for Option 4, with 
inhouse TMCs

As for Option 4, with 
inhouse Parking team

Nil Nil WaiTOC WaiTOC
WaiTOC, Civil Defence, 
CitySafe

WaiTOC, Civil Defence, 
CitySafe

WaiTOC, Civil Defence, 
CitySafe, PT Operations

WaiTOC, Civil Defence, 
CitySafe, TMCs

WaiTOC, Civil Defence, 
CitySafe, Parking 
Operations

- Hamilton Hamilton Hamilton Hamilton Greater Hamilton Greater Hamilton NW Waikato Greater Hamilton

- - HCC, Sixth Floor
HCC / Transport Centre / 
Genesis  Triangle

Genesis  Building
HCC / Transport Centre / 
Genesis  Triangle

HCC / Transport Centre / 
Genesis Triangle

HCC / Transport Centre / 
Genes is Triangle

HCC / Transport Centre / 
Genes is Triangle

- - 2 3 3 6 6 6 6
HCC CTU FTEs - 1 1 1 1 1 1 1 1
Additional new FTE's (over and above) - - 2 3 3 5 5 5 5
Total 0 1 3 4 27 29 32 33 32

- - 12/5 12/6 24/5, 21/2 Weekends 24/7 24/7 24/7 24/7

-
Data collection and 
analysis

Data collection and 
analys is, Optimisation

Part optimisation Part optimisation - - - -

Description of Options by Activity
Activity Do Minimum Option 1 Option 2 Option 3 Option 3A Option 4 Option 4A Option 4B Option 4C

Nil Nil WaiTOC WaiTOC WaiTOC WaiTOC WaiTOC WaiTOC WaiTOC

Ad hoc locally, big events 
coordinated by ATOC

Ad hoc locally, big events 
coordinated by ATOC

WaiTOC Major and local 
events ; ATOC support

WaiTOC Major and local 
events ; ATOC support

Proactive, co-ordinated 
event management at 
WaiTOC

Proactive, co-ordinated 
event management at 
WaiTOC

Proactive, co-ordinated 
event management at 
WaiTOC

Proactive, co-ordinated 
event management at 
WaiTOC

Proactive, co-ordinated 
event management at 
WaiTOC

SH: ATOC; HCC: Ad hoc
Local events , existing 
sources

Local events , existing 
sources

Regional events, data 
from Upper NI 

Regional events, data 
from Upper NI 

Regional events, data 
from Upper NI 

Regional events, data 
from Upper NI 

Full 2-way co-ordination 
across NW Waikato

Regional events, data 
from Upper NI 

SH: ATOC; HCC: Ad hoc
Local events , existing 
sources

Local events , existing 
sources

Regional events, data 
from Upper NI 

Regional events, data 
from Upper NI 

Regional events, data 
from Upper NI 

Regional events, data 
from Upper NI 

Full 2-way co-ordination 
across NW Waikato

Regional events, data 
from Upper NI 

Ad Hoc CTU / IA; ATOC / 
FH

HCC / IA; ATOC / FH WaiTOC / IA; ATOC / FH WaiTOC / IA; ATOC / FH WaiTOC / IA; ATOC / FH WaiTOC / IA; ATOC / FH WaiTOC / IA; ATOC / FH WaiTOC / IA / FH WaiTOC / IA; ATOC / FH

IA / FH IA / FH IA / FH IA / FH IA / FH / WaiTOC IA / FH / WaiTOC IA / FH / WaiTOC IA / FH / WaiTOC IA / FH / WaiTOC
IA / FH IA / FH IA / FH IA / FH IA / FH / WaiTOC IA / FH / WaiTOC IA / FH / WaiTOC IA / FH / WaiTOC IA / FH / WaiTOC

Existing
Upgraded for KPI 
reporting

Upgraded for KPI 
reporting

Limited network sensors Limited network sensors
Full network sensors, 
e.g. Adelaide

Full network sensors, 
e.g. Adelaide

Full network sensors, 
e.g. Adelaide

Full network sensors, 
e.g. Adelaide

Ad Hoc Basic sys tems Basic sys tems Analys t on site Analys t on site Live analytics Live analytics Live analytics Live analytics

Ad Hoc Ad Hoc AM, PM peak monitoring Workday monitoring Workday monitoring Active monitoring 24/7 Active monitoring 24/7 Active monitoring 24/7 Active monitoring 24/7

HCC social media, NZTA 
NTIT

HCC social media, NZTA 
NTIT

WaiTOC local 
information, NTIT

WaiTOC local 
information, NTIT, 
Dedicated Comms

WaiTOC local 
information, NTIT, 
Dedicated Comms

WaiTOC local 
information, NTIT, 
Dedicated Comms

WaiTOC local 
information, NTIT, 
Dedicated Comms

WaiTOC local 
information, NTIT, 
Dedicated Comms

WaiTOC local 
information, NTIT, 
Dedicated Comms

HCC HCC HCC HCC HCC HCC HCC HCC Co-location
Public Transport operations WRC WRC WRC WRC WRC WRC Co-location WRC WRC

City Safe - Proactive in 
the CBD, reactive 
elsewhere

City Safe - Proactive in 
the CBD, reactive 
elsewhere

Share cameras Share cameras
Co-located at WaiTOC, 
integrated systems

Co-located at WaiTOC, 
integrated systems

Co-located at WaiTOC, 
integrated systems

Co-located at WaiTOC, 
integrated sys tems

Co-located at WaiTOC, 
integrated sys tems

Context CTU / NZTA CTU / NZTA WaiTOC WaiTOC WaiTOC WaiTOC WaiTOC WaiTOC WaiTOC
Planning CTU / NZTA CTU / NZTA WaiTOC WaiTOC WaiTOC WaiTOC WaiTOC WaiTOC WaiTOC
Commissioning CTU / NZTA CTU / NZTA WaiTOC WaiTOC WaiTOC WaiTOC WaiTOC WaiTOC WaiTOC

Maintenance
Infrastructure Alliance / 
CTU; FH / NZTA

Infrastructure Alliance / 
CTU; FH / NZTA

WaiTOC with IA / FH WaiTOC with IA / FH WaiTOC with IA / FH WaiTOC with IA / FH WaiTOC with IA / FH WaiTOC with IA / FH WaiTOC with IA / FH

Renewals / upgrades
Infrastructure Alliance / 
CTU; FH

Infrastructure Alliance / 
CTU; FH

WaiTOC with IA / FH WaiTOC with IA / FH WaiTOC with IA / FH WaiTOC with IA / FH WaiTOC with IA / FH WaiTOC with IA / FH WaiTOC with IA / FH

Ad Hoc through CTU Ad Hoc through CTU
Every 2 years  on key 
routes , outsourced

Every 2 years on all s ites Every 2 years on all sites
Proactive systematic 
optimisation - every year - 
al l sites

Proactive systematic 
optimisation - every year - 
all  sites

Proactive systematic 
optimisation - every year - 
all sites

Proactive systematic 
optimisation - every year - 
all s ites

Ad Hoc through CTU / 
NZTA

Regular WaiTOC reports  
Hamilton Urban

Regular WaiTOC reports  
Hamilton Urban

Regular WaiTOC reports  
on all modes for 
Hamilton Urban and 
State Highways

Regular WaiTOC reports  
on all modes for 
Hamilton Urban and 
State Highways

Regular WaiTOC reports 
on al l modes for 
Hamilton Urban and 
State Highways

Regular WaiTOC reports 
on all  modes for 
Hamilton Urban and 
State Highways

Regular WaiTOC reports 
on all modes for 
Hamilton Urban and 
State Highways

Regular WaiTOC reports 
on all modes for 
Hamilton Urban and 
State Highways

Infrastructure Alliance / 
CTU; City Development

Infrastructure Alliance / 
CTU; City Development

Infrastructure Alliance / 
CTU; City Development; 
WaiTOC

Infrastructure Alliance / 
CTU; City Development; 
WaiTOC

Infrastructure Alliance / 
CTU; City Development; 
WaiTOC

Infras tructure Alliance / 
CTU; City Development; 
WaiTOC

Infras tructure Alliance / 
CTU; City Development; 
WaiTOC

Infras tructure Alliance / 
CTU; City Development; 
WaiTOC

Infras tructure Alliance / 
CTU; City Development; 
WaiTOC

Ad Hoc Collate Collate Collate Develop key documents
Live suite of 
documentation

Live suite of 
documentation

Live suite of 
documentation

Live suite of 
documentation

Assessment of the Options
Criteria Do Minimum Option 1 Option 2 Option 3 Option 3A Option 4 Option 4A Option 4B Option 4C
Investment Objectives

Objective 1 -
Minor improvement with 
SOPs

Moderate improvement 
due to centralised real 
time operators

Moderate improvement 
due to centralised real 
time operators

Moderate to major 
improvement, enhanced 
detection and monitoring 
with Citysafe, longer 
hours

Moderate to major 
improvement, enhanced 
detection and monitoring 
with Citysafe, longer 
hours

Moderate to major 
improvement, enhanced 
detection and monitoring 
with Citysafe, longer 
hours

Major improvement, 
enhanced detection and 
monitoring with Citysafe, 
longer hours

Moderate to major 
improvement, enhanced 
detection and monitoring 
with Citysafe, longer 
hours

Objective 2 - -
Minor improvement in 
planning, as TOC can be 
used to vett plans

Moderate improvement, 
improved resource and 
operating hours

Moderate improvement, 
improved resource and 
operating hours

Moderate improvement, 
improved resource and 
operating hours

Moderate improvement, 
improved resource and 
operating hours

Major improvement, with 
NW Waikato TMCs in-
house

Moderate improvement, 
improved resource and 
operating hours

Objective 3 - -

Moderate improvement 
from real time 
management by 
operators

Moderate improvement 
from real time 
management by 
operators

Moderate to major 
improvement, improved 
real time monitoring 
resource and operating 
hours

Major improvement, 
improved real time 
monitoring resource and 
operating hours

Major improvement, 
improved real time 
monitoring resource and 
operating hours

Major improvement, 
improved real time 
monitoring resource and 
operating hours

Major improvement, 
improved real time 
monitoring resource and 
operating hours

Objective 4 -
Minor improvement with 
better data

Moderate improvement, 
by managing congestion, 
and optimisation 
activities  on key routes

Moderate to major 
improvement, improved 
real time monitoring 
hours and optimisation 
on all routes

Moderate to major 
improvement, improved 
real time monitoring 
hours and optimisation 
on all routes

Moderate to major 
improvement, improved 
real time monitoring 
hours and optimisation 
on all routes

Major improvement, 
improved real time 
monitoring hours and 
optimisation on all 
routes, PT response

Moderate to major 
improvement, improved 
real time monitoring 
hours and optimisation 
on all routes

Major improvement, 
improved real time 
monitoring hours  and 
optimisation on all 
routes, clearway 
enforcement

Objective 5 - -

Minor improvement, as 
operators  can co-
ordinate incoming and 
outgoing calls for 
Hamilton

Moderate improvement, 
as operators  can co-
ordinate incoming and 
outgoing calls for 
Hamilton

Moderate improvement, 
as operators  can co-
ordinate incoming and 
outgoing calls for 
Hamilton

Major improvement, 
communications come in-
house

Major improvement, 
communications come in-
house

Major improvement, 
communications come in-
house

Major improvement, 
communications come in-
house

Objective 6 -
Minor improvement with 
better data

Minor improvement with 
better data

Moderate improvement 
with network sensors 
deployed, plus analys is 
in-house

Moderate improvement 
with network sensors 
deployed, plus analys is 
in-house

Major improvement, full 
network sensors, plus  
analys is in-house

Major improvement, ful l 
network sensors, plus  
analys is in-house

Major improvement, full  
network sensors, plus  
analys is in-house

Major improvement, full 
network sensors, plus  
analysis in-house

Cost
Investment Net Cost - 50k to 98k 131k to 237k 0.64m to 1.65m 0.64m to 1.65m 0.79m to 2.0m 0.79m to 2.54m 0.79m to 2.54m 0.79m to 2.27m
Operating Cost - 141k to 358k 437k to 815k 0.46m to 1.01m 0.46m to 1.01m 0.65m to 1.13m 0.65m to 1.13m 0.65m to 1.13m 0.65m to 1.13m

Timeframe
Range - 0.5 0.5 to 1 1 to 2 1 to 2 1 to 2 1 to 2 1 to 2, TMCs in 2020 1 to 2

Risks

Technical
Moderate - 
Obselescence

Moderate - 
Obselescence

Minor - Disjointed / 
bespoke sys tems

Minor - Dis jointed / 
bespoke sys tems

Moderate - Integration 
with Citysafe systems, 
NTOC

Moderate - Integration 
with Citysafe systems, 
NTOC

Moderate - Integration 
with Citysafe sys tems, 
NTOC

Moderate - Integration 
with Citysafe sys tems, 
NTOC

Moderate - Integration 
with Citysafe sys tems, 
NTOC

Operational

Minor - Not making best 
use of the existing 
network, operations cost 
even more

Minor - Not making best 
use of the existing 
network, operations cost 
even more

Minor - Resilience if 
WaiTOC goes down

Minor - Resilience if 
WaiTOC goes down

Minor - Resilience if 
WaiTOC goes down

Minor - Resilience if 
WaiTOC goes down

Financial

Minor - Not making best 
use of the existing 
network, CAPEX not well 
planned

Minor - Not making best 
use of the existing 
network, CAPEX not well 
planned

Minor - multi-party 
funding and agreements

Minor - multi-party 
funding and agreements

Minor - Multi-party funding 
and agreements

Minor - Multi-party funding 
and agreements

Minor - Multi-party funding 
and agreements

Minor - Multi-party funding 
and agreements

Minor - Multi-party funding 
and agreements

Stakeholder/Public
Moderate - Increasing 
congestion resulting in 
public dissent

Moderate - Increasing 
congestion resulting in 
public dissent

Minor - Increas ing 
congestion resulting in 
public complaints

Minor - Increas ing 
congestion resulting in 
public complaints

Minor - Increas ing 
congestion resulting in 
fewer public complaints

Moderate - Multi-party 
agreements  / buy-in

Moderate - Multi-party 
agreements / buy-in

Moderate - Multi-party 
agreements / buy-in

Environmental

Minor - Missed 
opportunities  for reduced 
emmiss ions (includes 
PT)

Minor - Missed 
opportunities  for reduced 
emmissions (includes 
PT)

Safety

Economic

Moderate - Increasing 
congestion resulting in 
s lower freight and PT 
movements

Moderate - Increasing 
congestion resulting in 
s lower freight and PT 
movements

Minor - Increas ing 
congestion resulting in 
s lower freight and PT 
movements

Minor - Increas ing 
congestion resulting in 
s lower freight and PT 
movements

Minor - Increas ing 
congestion resulting in 
s lower freight and PT 
movements

Accessibility & Social 
Inclus ion

Moderate - Increasing 
congestion resulting in 
public animos ity from 
decreasing access

Moderate - Increasing 
congestion resulting in 
public animos ity from 
decreasing access

Minor - Increas ing 
congestion resulting in 
public animos ity from 
decreasing access

Minor - Increas ing 
congestion resulting in 
public animos ity from 
decreasing access

Minor - Increas ing 
congestion resulting in 
public animosity from 
decreas ing access

Human Resources
Moderate - Reliant on few 
Operators , business 
continuity issue

Moderate - Reliant on few 
Operators , business 
continuity issue

Minor - Reliant on few 
Operators , business 
continuity issue.  Minor - 
Difficult to recruit 
Operators

Minor - Reliant on few 
Operators, bus iness 
continuity issue.  Minor - 
Difficult to recruit 
Operators

Minor - Reliant on few 
Operators, bus iness 
continuity issue.  Minor - 
Difficult to recruit 
Operators

Minor - Difficult to recruit 
Operators

Minor - Difficult to recruit 
Operators

Minor - Difficult to recruit 
Operators

Minor - Difficult to recruit 
Operators

Other

Moderate - The existing 
doesn't keep up with 
growth, e.g. 50% 
increase in ITS in the las t 
5 years

Minor - The exis ting 
doesn't keep up with 
growth, e.g. 50% 
increase in ITS in the las t 
5 years

Minor - Improved capabity 
and technology raises 
expectation beyond reality

Minor - Improved capabity 
and technology raises 
expectation beyond reality

Minor - Improved capabity 
and technology raises 
expectation beyond reality

Minor - Improved capabity 
and technology raises 
expectation beyond reality

Benefits

Benefit 1
Minor - Personal safety 
and incident scene 
control with Citysafe

Minor - Personal safety 
and incident scene 
control with Citysafe

Minor - Personal safety 
and incident scene 
control with Citysafe

Moderate - Personal 
safety and incident scene 
control with Citysafe & 
TMCs

Minor - On-street staff can 
assit monitoring and 
operations (e.g. 
clearways)

Benefit 2
Minor - Integration with 
Civil Defence

Minor - Integration with 
Civil Defence

Minor - Integration with 
Civil Defence

Minor - Integration with 
Civil Defence

Minor - Improved parking 
data

Benefit 3
Minor - PT personal 
safety

Minor - Increased s taffing 
helps  Citysafe

Benefit 4
Minor - Personal safety 
and incident scene 
control with Citysafe

Benefit 5
Minor - Integration with 
Civil Defence

Benefit 6
Minor - Reducing 
secondary incidents , 
optimisation

Minor - Reducing 
secondary incidents , 
optimisation

Minor - Reducing 
secondary incidents , 
optimisation

Minor - Reducing 
secondary incidents, 
optimisation

Dis-Benefits

Dis-benefit 1
Major - Fail to deliver on 
Access Hamilton 
outcomes

Minor - leas ing / 
outsourcing costs , loss 
of upgrade opportunities

Minor - leas ing / 
outsourcing costs , loss 
of upgrade opportunities

Dependencies

OneNetwork Partners
OneNetwork Partners   
buy-in

OneNetwork Partners   
buy-in

OneNetwork Partners  
buy-in

OneNetwork Partners  
buy-in

OneNetwork Partners  
buy-in

OneNetwork Partners  
buy-in

Citysafe Citysafe buy-in Citysafe buy-in Citysafe buy-in Citysafe buy-in Citysafe buy-in
Other parties PT operations buy-in TMC's  buy-in Parking buy-in

Indicative Activity Profile
Strategic Fit - High High High High High High High High
Effectiveness - High High High High High High High High
Efficiency - Medium - High Medium - High High High High Medium - High Medium - High Medium - High

Option Ranking

Ranking 6 5 4 3 2 1= 1= 1= 1=

Overall Assessment

Does not deliver the 
needed outcomes to 
enable Hamilton to grow.  
Human resources, 
technical, social risks  are 
not addressed.  Systems 
are obsolete. 

Achieved by part of the 
current HCC vacancy.  
Only a minor 
improvement in 
outcomes over the Do 
Minimum.  A number of 
risks  remain.  Largely 
doing this anyway by the 
end of 2016

Some improvement in 
outcomes, 'Moderate' for 
3 objectives. Cheap 
capital investment, but 
comparitively expensive 
operating costs.

3rd best balanced option, 
with good alignment to 
outcomes, minimised 
risks  and optimised 
costs  to deliver the best 
value for money 
investment.  Avoids large 
numbers  of s takeholder 
dependencies .  

2nd best balanced 
option, with good 
alignment to outcomes, 
minimised risks and 
optimised costs to deliver 
the best value for money 
investment.  Needs 
citysafe to be on-board

Best balanced option, 
with minimised risks and 
optimised costs  to deliver 
the best value for money 
investment.  Avoids  large 
numbers  of s takeholder 
dependencies .  Can be 
up-scaled with other 
units , see Options 4A-4C.

2nd best in terms of 
alignment to objectives, 
but dependent on a 
number of stakeholders 
and funding agreements.  
Possibly the additional 
costs  aren't offset by 
benefits.  Could be a 
future stage from Option 
4

Best in terms of 
alignment to objectives, 
but dependent on a 
number of stakeholders  
and funding agreements.  
Possibly the additional 
costs aren't offset by 
benefits.  Could be a 
future stage from Option 
4

Only minor benefits for 
the additional cost over 
Option 4, and therefore 
additional costs aren't 
likely to be offset by 
benefits.  Could be a 
future stage from Option 
4

Recommended 
phas ing

Not recommended Not recommended

Do this now.  Seen as  a 
quick win, and a good 
first s tep towards Option 
3 or 3A.

Target this  next, 
depending on whether a 
deal can be done with 
Citysafe.  Good for 2-5 
years

Target this next, 
depending on whether a 
deal can be done with 
Citysafe.  Good for 2-5 
years

Aspire to this after 
5+years

Aspire to this  after 
5+years

Aspire to this  after 
5+years

Aspire to this  after 
5+years

Network optimisation

Description

To improve the time taken to be notified and to 
respond to incidents  and unplanned events 

To improve the business capability to manage 
planned events  as  OneNetwork 

To improve the business capability to detect 
incidents  and monitor congestion in real time 

To improve travel time reliability so that if people  
allow 30% extra travel time, they can be 95% 
confident they wont arrive late 

HCC Infrastructure 
All iance, NZTA NOC 
TMCs, WaiTOC support

HCC Infrastructure 
Alliance, NZTA NOC 
TMCs, WaiTOC support

Co-ordinated access 
management in greater 
Hamilton, e.g. TMPs and 
CARs etc

Corridor Optimisation

Reporting

HCC Infras tructure 
Alliance, NZTA NOC 
TMCs, WaiTOC support

Analys is

Real time monitoring and management

Inform

Detection

Validation

CARs and TMP approval

Delivery
Close out

Data collection

HCC Infras tructure 
Alliance, NZTA NOC 
TMCs, WaiTOC support

Subjective es timate of likely BCR

1 being best, 8 being worst

HCC Infrastructure 
Alliance, NZTA NOC 
TMCs, WaiTOC support

Parties  agree to co-fund the investment

Other HCC / WRC / TMC's  buy-in

Description

Resource description

Co-located Teams

Coverage Area

Operating Hours

Location

Human resources

Desks

HCC Infras tructure 
Alliance, NZTA NOC 
TMCs, WaiTOC support

Discussion of the merits of the options

Citysafe agrees to co-locate and share 

Standards, SOPs, Specifications etc.

Parking operations

Personal Safety / Crime Prevention

HCC Infras tructure 
Alliance, NZTA NOC 
TMCs

Response

Scene management
Return to normal

HCC Infras tructure 
Alliance, NZTA NOC 
TMCs

To enable data led decis ion making

Activities  outsourced

To improve the quanitiy, accuracy and timeliness 
of local information communicated to customers  

Range
Annual - Range

Timeframe for implementation (yrs)

Sub Activity

Site optimisation

Planned Events

Unplanned Events

Day to Day 
Operations / 
Recurrent Activities

Implement NOP; Informing NIP

Periodic Activities

ITS Assets
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improvements to the long list of activities, and assisted by further discussions with other TOCs and 
stakeholders. 

The shortlist comprises eight options, ranging from improving data, systems, procedures and 
communications using existing resources through to a fully functional standalone TOC.  These 
later options would operate 24hrs, 7 days a week, require 5 additional FTEs, have varying degrees 
of integration with other partner units, and manage their own communications to stakeholders, 
clients and the public. 

The options were assessed using a multi-criteria assessment by the project team against 
alignment to investment objectives, cost, timeframe, risks, benefits, dis-benefits, dependencies and 
an assumed indicative investment profile.  A thumbnail of the option assessment is shown in 
Figure 5. 

Figure 5: Option Assessment (right)  
Recommended Option 
Following the assessment of options and review by key stakeholders, the team agreed that a 
staged approach to implementation was desirable.  The staged approach would be quicker to 
establish, speed up the collection and analysis of data to understand network performance, reduce 
costs in the short term, and be more politically acceptable and less risky to investors. There is also 
the ability to increase the ANM activities organically at a later stage to achieve greater integration 
and outcomes.  

Given changing technologies and unknown land use growth in the future, it was agreed that the 
target investment timeframe of the preferred option should be around 3-5 years. It is likely that 
changing external factors will shape ANM activities beyond this timeframe, and it is too uncertain to 
predict how this will evolve beyond 5 years at this point in time. 

The recommended approach is made up of two stages, Stage 1 being a stepping stone to the 
recommended Stage 2 being a standalone Transport Operations Centre (TOC). Figure 6 shows 
the recommended investment approach for AMN for Hamilton and the wider Waikato.  

 
Figure 6: Recommended Investment Option 
 
Stage 1 
Stage 1 is seen as a ‘quick win’ as it delivers on the core needs of advanced network management 
without significant capital investment, whilst providing a good platform and way forward toward a 
standalone TOC in Stage 2. 

Implementation of Stage 1 requires the employment of three full time equivalent (FTE’s) 
engineering staff to be located in-house (assumed to be within the City Transportation Unit of 
HCC), who would carry out core tasks including: 

 Real-time network monitoring during the weekday peak periods; 
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 Assist with optimising traffic management during planned events; 
 Optimising the network during unplanned local events, including detection and validation of 

such events; 
 Providing a public information updates on local network operation and incidents (via 

existing communication channels and teams such as the NTIT); 
 Managing ITS assets, including developing renewal programmes and reviewing proposals 

for new infrastructure e.g. traffic signals; 
 Coordinating regular reporting on Hamilton Urban network operation to the One Network 

Steering Group; and 
 Implementing the Network Operating Plan. 

The following activities would be managed by the staff but outsourced: 
 Data collection (e.g. Bluetooth sensors which would be leased); 
 Analysis of data (e.g. travel time data); 
 Optimisation (Key routes to be optimised every two years through the use of consultants); 

and 
 Additionally, staff members employed to deliver Stage 1 would play a significant role in 

establishing the Transport Operations Centre required for Stage 2. 

Stage 2 
Stage 2 provides a standalone TOC for Hamilton and the wider Waikato area. It is considered 
‘entry level’ in terms of size and scale compared to other New Zealand TOCs, but is able to 
perform all key TOC activities to some degree. Implementation of Stage 2 requires the employment 
of an analyst to give a total of four FTEs. 

These staff members would be co-located with City Safe and Civil Defence which enables 
efficiencies through resource sharing of staff and systems, and increased hours of operation to the 
point of 24 hours a day during weekdays and 21 hours a day during weekends. These operating 
hours would be able to be achieved sharing staff resource with City Safe. Peak periods for City 
Safe are offset from the traditional transport peaks, which would allow operations and CCTV 
monitoring staff resourcing to be shared efficiently. 

A TOC of this nature would carry out the following activities over and above the activities 
undertaken in Stage 1: 

 Real-time network monitoring during all peak periods (including Saturday), with monitoring 
staff on hand almost 24/7; 

 Proactive network management of events by working closely with local TMC’s and event 
coordinators; 

 Optimising the network during and following unplanned local and regional events, including 
responsibility for the detection and validation of unplanned events for Greater Hamilton; 

 Data collection using a combination of in-house data gathering (e.g. Bluetooth network) and 
external/commercial data sources, and analysis of data; 

 Providing a public information updates on greater Hamilton network operation and 
incidents; 

 Managing ITS assets, including developing renewal programmes and reviewing proposals 
for new infrastructure e.g. traffic signals (with support from the maintenance teams); 

 Optimisation (all routes to be optimised every two years, with support from consultants); 
 Regular reporting on the Greater Hamilton network operation for all modes of traffic; 
 Implementation of the Network Operating Plan; and 
 Develop local standards, specifications, and Standard Operating Procedures. 

Throughout both stages staff would continue to work very closely with ATOC and TTOC. Close 
collaboration between regional TOCs will be vital to ensuring a consistent focus for the Waikato. 
It is envisaged that the TOC would also become a ‘Centre of Excellence’ with regard to data 
collection, analysis and reporting for the OneNetwork Partners. 
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Timeframe 
Investment in Stage 1 should occur immediately upon approval of the DBC in order to achieve a 
step change in AMN for incident response, travel time reliability and real time congestion 
management. It is expected this interim option would be in place for approximately 12-18 months 
whilst the target investment option is implemented.   

Stage 2 is anticipated to operate out to around 5 years, when it is likely that other partner units may 
organically collaborate with ANM activities, as shown in Figure 6.   

Future Investment (5+ years)  
Whilst outside of the scope of the current investment proposal, it is expected the TOC will 
encompass and house all relevant ANM activities for Hamilton and the wider Waikato. This would 
likely include further integration with the Parking Unit, the Traffic Management Coordinators (both 
local road and State Highway) and Public Transport Operations, as well as collaboration with key 
stakeholders such as the Police and maintenance contractors through the use of hot desks. This 
organic growth in size and capability has been the experience of the other TOCs nationally. 

WHERE TO FROM HERE? 
During the business case process two of the stakeholders finalised their plans to co-locate into 
new premises (‘the Genesis building’) in late 2017. The Genesis building is a centrally located IL4 
rated new build, currently being constructed in close proximity to the HCC building. 

An assessment of potential location options identified the Genesis building the ideal location as it 
provided the best benefits against each of the key considerations being cost, proximity to key 
partners & stakeholders, co-location benefits, resilience, and potential for growth. City Safe and 
Civil Defence are relocating their premises to the Genesis building in 2017, resulting in the co-
location of the two organisations in a single location. Significantly, its rating as an IL4 building also 
forms the ideal location for the future TOC, whereby the transport operations benefit from the 
resilient building rating and efficiencies in co-location with key stakeholders. The ANM business 
case proved timely, and the opportunity was taken to secure this location for a TOC. 

A governance board between the OneNetwork partners has subsequently been established and 
tasked with overseeing the contractual and funding arrangements during implementation of the 
preferred option. 

We look forward to seeing NZ’s newest TOC becoming established in the 2017-18 financial year.  
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