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ABSTRACT:  In November 2006, a national disaster preparedness earthquake exercise 
was held over two days.  Based on the Magnitude 7.6 Wellington Fault rupture 
earthquake scenario, Exercise Capital Quake ’06 involved more than 1,000 participants 
from more than 50 organisations. 

This paper summarises the exercise planning processes and delivery arrangements, and 
the key outcomes and future actions arising. 

One of the outcomes of particular interest to earthquake engineering researchers and 
practitioners alike is the acknowledgement of the need to update and maintain the 
modelling of this event.  The associated issue is the presentation of the impacts of 
earthquakes of this scale in a form that enables non-earthquake engineers to appreciate 
the implications. 

1 INTRODUCTION 

A major national disaster preparedness exercise was conducted on the 14th and 15th of November 
2006 at local, regional and national levels.  Exercise Capital Quake ‘06 was an all-of-nation 
earthquake simulation exercise which focused on key agency arrangements at local and national 
levels.  Approximately 1,000 participants from more than 50 organisations were directly involved, 
including local and central government agencies and private companies, making it one of the largest 
exercises held in New Zealand.   

The exercise was jointly led by the Wellington Civil Defence Emergency Management (CDEM) 
Group and the Ministry of Civil Defence and Emergency Management (MCDEM).  The planning for 
and delivery of the exercise was co-ordinated by Kestrel Group. 

The aims and objectives of Exercise Capital Quake ‘06 were: 

Aim 

• To test New Zealand’s all-of-nation arrangements for responding to a major disaster result-
ing from an earthquake in Wellington 

 
Objectives 

• Roles and responsibilities:   understand, develop and practice the respective roles and re-
sponsibilities of local, regional and national agencies in response to the exercise scenario 

• Arrangements:   embed the planning arrangements in standard processes for all participating 
agencies 

• Connections:   confirm the connections between local, regional, national and international 
agencies  
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The underpinning assumptions of the exercise were that it would be: 

• a learning activity designed to educate agencies on roles and responsibilities, arrangements 
and connections 

• for all participating agencies to exercise according to their own arrangements and plans, and 
use the exercise to evaluate their response capability 

• co-ordinated at the regional and national level so that related issues are reflected and ad-
dressed at local, regional and national level 

• at national level based on the arrangements in the National CDEM Plan, and at the local 
level based on the Wellington CDEM Group Plan. 

The focus was on strategic co-ordination and decision-making across organisational interfaces, with 
activities occurring at various operational venues.  This was an operational exercise, with a number of 
elements within the exercise undertaken as tabletop processes.  The exercise did not include physical 
field activities. 

2 THE SCENARIO 

Exercise Capital Quake ‘06 was based on a magnitude 7.6 earthquake on the Wellington fault.  This 
scenario is commonly regarded as the maximum credible event for the Wellington region, and has 
been used in the previous exercises in the ‘Phoenix’ series.  The effect on both the Wellington region 
and central NZ is indicated by the Modified Mercalli intensities shown in Figure 1.   

The event impacts were drawn from the comprehensive earthquake risk assessment carried out in 
1994/95 by Works Consultancy Services (Shephard and Davey) for the Wellington Regional Council, 
as summarised by the Wellington Lifelines Group (WELG, 1995).  Although this information is now 
dated in some respects, most notably with regard to inner city apartment dwellings, the short time 
frame in the lead-up to this exercise did not permit an update. 

The scene-setting summary included in the Exercise Co-ordinating Instruction was: 

A normal day in Wellington consists of more than 30,000 inner-city residents with 
approximately 60,000 commuters travelling from areas around the region into the city, 
increasing the numbers in the city to more than 200,000 people. There are more than 700 multi-
level buildings in Wellington adding to the already vulnerable infrastructure. 

A major shallow (10km deep) earthquake measuring 7.6 on the Richter scale has occurred with 
the epicentre located at Petone.  The earthquake created a surface rupture along the Wellington 
Fault of 75 kilometres from Cook Strait to Kaitoke north of Upper Hutt.  Along the fault the 
ground was displaced horizontally by up to 5 metres and vertically by up to 1 metre.  Severe 
ground shaking occurred for at least 45 seconds in the Wellington/Hutt Valley basin, and 
sedimentary areas over a 100-kilometre radius had amplified ground shaking for varying 
periods. 

With widespread damage through the Wellington region as well as the upper South Island, and 
other areas in the lower North Island it is regarded as a ‘Central New Zealand’ earthquake.   

Major damage has been caused to the infrastructure of Wellington, Hutt Valley, Porirua and 
Kapiti areas. Several buildings have collapsed and many tonnes of debris and glass are 
covering inner CBD streets. The violent horizontal and vertical motions also caused widespread 
liquefaction and slumping in Wellington City, Hutt and Porirua. 

Aftershocks of varying magnitudes from M6.5 to smaller M5.5 are continuing constantly and 
are expected to continue for many days, weeks, and even months. 

Severe damage has occurred around the harbour perimeter and the Wellington CBD and the 
wharves in the harbour were severely damaged. 
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(a) Beyond the Wellington region 

 
(b)  Within the Wellington region 

Figure 1: Scale of damage as indicated by Modified Mercalli Intensities 
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In order to maintain the focus of the exercise on learning about arrangements, processes and 
connections, certain ‘enabling’ assumptions were made regarding venue occupancy and means of 
communication.  Participating organisations were able to occupy their primary response locations – 
that is, only nominal direct earthquake damage to these facilities was assumed, along with the 
availability of standby or other power.  Normal (ie. public) means of communication were able to be 
used in a restricted form for most of the exercise duration, including the electronic transfer of 
information.  For example, a maximum of two phone connections were permitted at each venue in 
order to introduce a degree of constriction to mimic overload, with the associated active 
encouragement for participants to use their satellite phones. 

The artificiality and significance of these assumptions was highlighted to these organisations through 
the requirement to complete a survey of their venue preparedness on exercise day. 

3 CRITICAL NEEDS AND FUNCTIONS TO BE EXERCISED  

The six critical needs from the Wellington Region CDEM Group Plan (Wellington CDEM Group, 
2005), which had in turn been derived from the previous Phoenix exercises, were used as the starting 
point (or ‘event issues’) for exercise planning.  These community-based needs are: 

• Treatment and movement of the injured 

• Urban Search and Rescue 

• Welfare 

• Lifelines restoration 

• Sanitation 

• Health 

From these, the following eleven functions were identified on which to base the Exercise processes: 

1. Public Information Management  7.  Health 

2. Governance 8.  Welfare 

3. National Financial System 9.  Building Safety 

4. Logistics and Other Support Co-ordination 10. Restoration of Access 

5. International Assistance and Liaison 11. Restoration of Lifelines 

6. Rescue  

Key sub-themes of Access, Emergency Water and Fuel Supplies were also used as a means of focusing 
the exercise development and delivery process. 

4 PARTICIPATING AGENCIES 

The participating agencies broadly encompassed the following: 

• Wellington CDEM Group organisations (Greater Wellington Regional Council, Territorial 
Authorities, Emergency Services (including District Health Boards)) 

• Auckland, Manawatu-Wanganui, Marlborough and Canterbury regional CDEM Groups 

• Government agencies with roles in applicable response plans, including: 

− Ministry of Civil Defence and Emergency Management 
− Department of Prime Minister & Cabinet 
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− National Welfare Recovery Co-ordination Group agencies (led by the Ministry of So-
cial Development) 

− Transport Emergency Management Co-ordination Group response agencies (led by 
the Ministry of Transport) 

− NZ Fire Service and NZ Police 
− Ministry of Foreign Affairs and Trade 
− Ministry of Health 
− NZ Defence Force 
− Reserve Bank of NZ 
− Ministry of Economic Development 

• The United Nations Office for the Co-ordination of Humanitarian Affairs (UN OCHA) de-
ployed a United Nations Disaster Assessment Co-ordination (UNDAC) team comprising 
representatives from Australia and the Pacific Islands 

There was only a limited degree of involvement of Lifeline Utility organisations, principally due to 
their significant involvement in an exercise based on the same scenario in the previous year.   

It is important to note that a number of people within the central government agencies listed above 
were having their first involvement in a major earthquake response exercise. 

5 GENERAL OBSERVATIONS  

The exercise highlighted to many organisations and individuals the impact that an earthquake of the 
magnitude in the Exercise Capital Quake scenario would have not only on Wellington but the whole of 
the country.  The near-certainty of loss of all primary means of access into the region for days and 
possibly weeks and the associated implications were somewhat of a revelation for those involved in 
this exercise for the first time. 

This exercise also demonstrated the importance of regular exercises to familiarise sectors and 
organisations with their Response and Business Continuity Plans, and to identify where further work 
and training is required to enhance these plans.  

Key overall observations from the exercise included: 

• There is an order of magnitude increase in the scale of impacts of geophysical events such as a 
major urban earthquake or volcano, compared to other emergencies such as extreme weather 
events.  Correspondingly, the degree of difficulty in managing these catastrophic events is also 
an order of magnitude greater, particularly for large urban population centres. 

• The challenges of getting rapid re-supply of key medical, food and water supplies (i) into and 
(ii) distributed across badly affected cities still require more specific planning.  These remain 
the ‘show-stopper’ issues from a community perspective, along with members of the public 
being able to receive clear information. 

• The management of the response was primarily driven by process rather than strategic for-
ward planning at regional and national levels.  The strategic forward planning that was under-
taken was not communicated effectively.  CDEM Group Emergency Operations Centres 
(EOCs) and the National Crisis Management centre (NCMC) need place more emphasis on a 
solutions-based approach and the early communication of the strategic focus. 

• The consequence of the preceding observations is to encourage CDEM Group EOCs, the 
NCMC and the Domestic and External Security co-ordination system to establish pre-
programmed response actions to initiate national support for the show-stopper issues, rather 
than waiting for detailed impact assessments.   

• The projected impacts of regional scale disaster events need to be informed by hazard and risk 
modelling, with emphasis on consequences and community impacts.  This information repre-
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sents the starting point of a pro-active strategic response, as well as enabling organisations and 
individuals to understand prior to an event the situation they may find themselves in.  This ex-
ercise has highlighted that the existing (early 1990) seismic hazard and risk modelling for the 
Wellington region needs updating, and to be taken further to identify likely physical and or-
ganisational impacts and community consequences.   

• Greater clarity in terms of roles and responsibilities is required across the interface between 
government response and private sector response.  As part of developing this interface, there is 
a need to involve the private sector to a greater extent in future exercises. 

• The level of ongoing preparatory effort must be commensurate with the complexity of organ-
isational structures (both everyday and response), including specific and regular engagement 
of key sectors in order to progress ‘readiness’.  Agencies with key response roles should do 
more in terms of basic venue preparedness for earthquake, including structural evaluations 
(prior to and arrangements for immediately after a major earthquake), standby power and 
emergency water.  

6 ISSUES RELEVANT TO THE EARTHQUAKE ENGINEERING PROFESSION 

6.1 The need to update hazard and risk modelling information 

One of the main themes that emerged in the analysis of the exercise was Raising the awareness of the 
potential impact of a major earthquake.  As noted in the previous section, there is a need to actively 
maintain and update existing hazard and risk modelling information, which for the Wellington region 
is now more than 12 years old.  Only limited specific modelling of the impacts on key organisations 
and the wider community impacts has been undertaken. 

The associated requirement is to package this information in a form that can be more readily 
assimilated by non-technical personnel.  The absence of readily accessible non-technical papers 
summarising the earthquake risk modelling previously undertaken became apparent during exercise 
preparations.   

Pre-exercise discussions revealed limited knowledge by many of the likely scale of impacts.  For 
example, many thought the majority of buildings would collapse or sustain severe damage, whereas 
modelling indicates between only 10% and 20% of buildings across the region would be in this 
category.   

Recent research outcomes (eg. vulnerability of lower Hutt Valley to inundation following rupture of 
the Wellington Fault; fire following earthquake in CBD areas) have yet to be incorporated into 
specific impact modelling studies. 

Recommendations on this theme from the overall exercise report include: 

• The Wellington CDEM Group should prepare and circulate to key agencies a non-technical 
paper which summarises previous and current work on the physical and organisational im-
pacts of a major Wellington earthquake, including resource demands and constraint aspects. 

• The Wellington CDEM Group should ensure that the risk and consequence modelling oppor-
tunities presented by the new GNS ‘It’s Our Fault’ project incorporate elements highlighted in 
this exercise (eg. extent of inundation of the lower Hutt Valley), and updates previous work to 
reflect developments in the built environment. 

• The Wellington CDEM Group should involve key infrastructure agencies in discussions 
around additional risk and consequence modelling required to identify the likely extent of dis-
ruption (noting their responsibilities as lifeline utilities). 

It is recommended that these activities be replicated in the other regional CDEM Groups with major 
metropolitan centres. 
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6.2 The need for seismic evaluation of key operational venues and to have arrangements in 
place for post-earthquake building safety evaluation 

A number of key response organisations involved in this exercise do not know how their building 
could be expected to perform in a major earthquake.  Many agencies are not aware of the importance 
of having a structural evaluation of their key operating facilities (which in many cases are their day-to-
day offices). 

Only some organisations have priority arrangements with structural engineers for post-earthquake 
evaluation of their premises.  Many agencies are not aware of the need to have specific standing 
arrangements with structural engineers for this purpose.  At least one major facility deployed 
consulting engineers during the exercise to notionally work through initial assessments, and as a result 
understood much more clearly the need to have a defined process in place.   

While the overall building safety evaluation process itself was not exercised at territorial authority 
level, awareness of the critical role of councils in setting up and managing this process was achieved 
by meetings and workshops within each of the territorial authorities of the Wellington region. 

A number of key organisations do not have standby power generation for their response facilities, and 
have only limited emergency water supplies and alternative sanitation arrangements. 

Recommendations on this theme from the overall exercise report include: 

• The Department of Building and Housing, MCDEM and the Department of Prime Minister & 
Cabinet should establish appropriate national arrangements for pre-event support to individual 
territorial authorities for the delivery of the post-earthquake building safety evaluation process 

• All organisations with key response roles (central and local government and private) should: 

− have a seismic performance assessment of their premises undertaken 

− establish a priority response agreement with a structural engineering practice for post-
earthquake building safety and occupancy evaluation 

− review the adequacy of their emergency power, water, and sanitation arrangements for a 
prolonged response activation. 

7 SUMMARY OF OUTCOMES 

Based on the observations and feedback from those involved in the exercise, it is considered that the 
aim and objectives of the exercise were met.  The participation of all of the agencies was enthusiastic 
and constructive, with significant commitment evident by a number of the key agencies and Cluster/ 
Sector co-ordinators. 

It is noted that the themes within the objectives of roles and responsibilities, embedding planning 
arrangements in standard processes and connections between local, regional, national and 
international agencies are in fact ongoing improvement objectives.  The exercise has again highlighted 
that considerable work is required across New Zealand’s complex day-to-day organisational structures 
in order to enable a cohesive response. 

The considerable preparatory work undertaken by most participating agencies in the lead up to 
Exercise Capital Quake was a key element in the success of the exercise.  The continuance and 
extension of this work is essential to the maintenance of each agency’s response capability. The extent 
of effort required by all participants to ‘dust off and polish up’ arrangements in the lead up to the 
exercise did however indicate that there has been inadequate time investment in ‘readiness’ on an 
ongoing basis between exercises and events.   

All participating agencies and cluster or sector groups are being encouraged to develop a consolidated 
work programme to progress their organisational and procedural arrangements for major natural 
hazard events in order to maintain the momentum from Exercise Capital Quake.  At national level, it is 
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proposed to progress a joint approach to a Major Natural Hazard Event Contingency Plan.  This 
reflects the realisation that both the scale of impacts from and degree of difficulty in managing major 
geophysical events can be an order of magnitude greater than extreme weather events, particularly for 
large urban population centres. 

Forthcoming major exercises such as the Auckland Volcano exercise to be held in early 2008 will 
require central government agencies to progress their readiness work, as well as directly involving 
CDEM Groups and a range of other agencies in the upper North Island.   

The all-of-government impetus created by Exercise Capital Quake, the national pandemic exercise in 
May and next year’s Auckland Volcano exercise is leading key agencies to take a more all-hazards 
view.  Each of these exercises is reinforcing the common response and recovery arrangements and 
required relationships for major emergencies of any type, and underlining the ongoing maintenance or 
‘readiness’ efforts required. 
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