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ABSTRACT: Urban Search and Rescue (USAR) is an integrated multi-agency 

response which is beyond the capability of normal rescue arrangements, and involves 

the location, rescue and initial medical stabilisation of victims trapped in confined 

spaces following a structural collapse.   

New Zealand has in place a heavy rescue USAR capability that meets international 

standards, with specific arrangements for responding to a range of emergency events 

including earthquake.   

Engineers represent one of the key specialist skills inputs into USAR, providing a range 

of advice and input to the USAR Task Forces that are conducting rescue operations. 

Although a small group of dedicated and capable structural, civil and geotechnical 

engineers have become operationally involved in USAR in New Zealand over the past 

eight years, there is a pressing need to broaden this capability in order to provide the 

required level of support for the specialist rescue technicians. 

This paper summarises the USAR arrangements in place in New Zealand, with 

particular reference to post-earthquake situations.  The new strategy for the 

development of New Zealand’s rescue engineering capability and ongoing engagement 

of engineers is outlined. 

1 INTRODUCTION 

Notwithstanding the efforts of earthquake engineers and others to reduce seismic risk in New Zealand, 

the reality of the built environment is that all urban areas have buildings that are likely to collapse in 

strong earthquake shaking.  The consequence of this is potentially significant numbers of entrapped 

victims requiring rescue. 

Urban Search and Rescue (USAR) is an integrated multi-agency response which is beyond the 

capability of normal rescue arrangements, and involves the location, rescue and initial medical 

stabilisation of victims trapped in confined spaces following a structural collapse.   

Engineers represent one of the key specialist skills inputs into the USAR Task Forces, along with 

Canine Search Specialists and Medics.  

The nature of New Zealand’s USAR arrangements, current capability and future needs with respect to 

engineering resources are outlined in this paper, both generally and with respect to engineering skills.   
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2 GOVERNANCE AND STRATEGIC CONTEXT 

USAR in New Zealand is governed through the National USAR Advisory Board, which is currently 

chaired by the Ministry of Civil Defence and Emergency Management (MCDEM).  MCDEM provides 

strategic policy oversight and advice to Government on USAR capability and delivery, and maintains 

national and international government level relationships and linkages in conjunction with the New 

Zealand Fire Service (NZFS). 

NZFS is responsible for the operational management of all USAR activities within NZ, including 

national and international USAR teams. 

The government goals relevant to USAR as embodied in the MCDEM and NZFS strategic documents 

are:  

 Resilient New Zealand – communities understanding and managing their hazards (CDEM 

Vision) 

 “Working with communities to protect what they value” (NZFS Vision) 

NZ Urban Search & Rescue contributes towards these goals by focusing on the following objectives: 

1. The development and maintenance of an urban search and rescue capability based upon na-

tional and international best practice.  

2. Urban rescue operations associated with a single–site structural collapse to be carried out us-

ing New Zealand resources in support of local emergency response agencies.  

3. Rescue operations at a multi-site structural collapse to be undertaken using New Zealand and 

international resources where required.  

4. Rescue operations in a regional scale disaster to be prioritised and undertaken using New 

Zealand and international resources.  

Objectives 2 to 4 are represented diagrammatically in the risk profile in Figure 1. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: New Zealand’s Risk Profile and Objectives for Structural Collapse Rescue 
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3 USAR CAPABILITY AND RESPONSE ARRANGEMENTS 

The development of USAR in New Zealand was a direct outcome of the NZSEE reconnaissance 

scheme.  The initial base capability resulted from the observations of a Fire Service representative who 

was a member of the NZSEE reconnaissance team that visited Los Angeles immediately following the 

Northridge earthquake in 1994.  The formal development of NZ’s USAR capability in its current form 

occurred from 2001, following a review that was prompted by the reconnaissance teams to Turkey and 

Taiwan in 1999, which highlighted that NZ had neither a suitable base of on-shore resource nor the 

ability to deploy international rescue teams. 

The national USAR operational capability comprises a National Support Team (six senior NZFS 

officers) and three Task Force units based in Palmerston North, Christchurch and Auckland.  These 

Task Forces contain between 60 and 70 persons, including the core components of command, 

technicians, medics, engineers, canine and the support elements of logistics and communications.  

Each Task Force is capable of undertaking heavy rescue operations over extended periods of time in 

accordance with International Search and Rescue Advisory Group (INSARAG) standards. 

The Task Forces are capable of deploying as part Task Forces, as individual Task Forces or as a 

combined national team.  Support is provided in some regions via local volunteer response teams 

capable of undertaking surface search and rescue and other support tasks. 

With respect to the risk profile in Figure 1 and objectives from the previous page, it is important to 

note that NZ’s structural collapse rescue capability is not intended to be able to deal with the extreme 

demands of a major metropolitan earthquake.  The maintenance of an on-shore rescue capacity capable 

of dealing with the worst case earthquake event is neither affordable nor sustainable given the 

infrequency of such events.  Systems and arrangements are however in place to utilise specialist 

international resources to the maximum extent possible to augment NZ rescue resources.   

The Task Forces have been deployed to a range of emergency events in recent years, including: 

 Cashel Chambers fire and partial collapse of a city block, Christchurch (February 2006) 

 Greymouth tornado (March 2006) 

 Tauranga landslides (May 2006) 

 Gisborne earthquake (December 2007) 

The nature and scale of these events is characteristic of what can be expected within any 5 to 10 year 

period. 

While the response to the Gisborne earthquake did not involve the rescue of entrapped victims, the 

general support given to the affected community in the 48 hours following was of considerable value.  

Having key members of the responding Task Force including the first author available to assist 

Gisborne District Council with the building safety evaluation operation was one such example, 

although it was outside the usual core business of a USAR Task Force. 

4 TRAINING OF ENGINEERS 

Engineers provide advice on the following aspects to the Task Force teams and emergency services 

who are conducting rescue operations: 

• The potential for further collapse 

• Monitoring of building movements 

• Identifying hazards 
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• Determining points of entry for search and rescue teams 

The training of USAR engineers in New Zealand focuses on the two components of: 

(i) familiarity with how emergency services operate, and  

(ii) specialist engineering skills for collapse situations. 

Two categories or levels of training were set up to correspond to the international USAR proficiency 

categories CAT 1 (surface search and rescue) and CAT 2 (confined space rescue).  These levels and 

the corresponding targets and operational focus of the USAR Engineer courses are: 

Level 1 USAR Engineer (regional resource) 

 Target - engineers of any discipline and level of experience  

 Focus - operating on the outer perimeter of a structural collapse site 

Level 2 USAR Engineer (national resource) 

 Target - Chartered Professional structural & civil engineers (incl. geotechnical) 

 Focus - operating within a structural collapse site (overall structure & element stability) 

There is a significant step in capability between Levels 1 and 2.  Level 1 simply provides an 

understanding of how the emergency services operate and an overview of the role of the engineer; it 

does not fully equip engineers for providing engineering advice to the emergency services in 

operational situations.   

Level 2 corresponds to Structures Specialist (StS) level in the United States.  Two of NZ’s Task Force 

engineers, the second author and Carl Devereux, had the privilege of attending the US Advanced 

Structures Specialist course (StS2) in 2007 and 2008 respectively.  As well as training alongside 

engineers who have been directly involved in some of the US’s disaster events, including the World 

Trade Center response, seeing the use of technology for engineers in rescue situations was a definite 

pointer to the future direction. 

Due to the structural aspects typically associated with confined space situations, engineers working 

with Task Forces will generally need to have a strong structural background.  The involvement of 

geotechnical engineers for landslide situations is however essential, given the landslide-prone nature 

of much of New Zealand, and the continued urban development on hillsides.  Other civil engineering 

skillsets are also useful in support of rescue activities. 

It should be emphasised that New Zealand does not have any ‘public’ structural or civil engineers in 

central government tasked with operational roles, and very few in local government.  This quite 

simply means that engineering resources must be drawn from the private consulting sector. 

As at the end of 2008, six Level 1 and one Level 2 USAR Engineer courses have been 

delivered.  The numbers of trained USAR engineers in each category are: 

 12 Level 2 Engineers (7 Structural, 3 Civil, 2 Geotechnical); four of these are con-

tracted members of the national USAR Task Forces 

 Approximately 55 other Level 1 USAR Engineers 

Currently a geotechnical training module is under development.  As well as being aimed at introducing 

practising geotechnical engineers to structural collapse and landslide rescue situations, aspects of this 

module will also be used to educate USAR Task Force Leaders and Technicians on the causes and 

potential further development of landslide situations. 
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5 PRIORITISING RESCUE: STRUCTURAL TRIAGE 

Following a major earthquake where many buildings have either been severely damaged or collapsed 

across a wide area, there will be insufficient rescue resource to attend to all trapped victims.  One of 

the key initial tasks therefore is to prioritise where the USAR rescue operations should be focused, and 

this is referred to as Structural Triage.  This involves a systematic process for gathering information to 

assist Task Force Leaders make dispassionate decisions about where to focus the team’s efforts.  The 

key factors that need to be assessed are: 

 The likely numbers of trapped victims (from building use and occupancy at the time of the 

event) 

 The likely condition of the trapped victims (from collapse pattern) 

 The level of accessibility of the victims (voids associated with the predominant collapse 

mechanisms) 

 Structural stability during the rescue phase 

Different levels of process detail can be employed, depending on the stage of the response and the 

geographical level at which the triage is being undertaken: 

 At a city or suburb level, the higher level initial triage process forms part of the broader im-

pact assessment being undertaken by Civil Defence Emergency Management agencies 

 At a street or precinct level (i.e. once a Task Force has been specifically tasked), the triage 

process focuses on a finite selection of buildings 

The International Search and Rescue Advisory Group Guidelines (INSARAG, 2006) contain a 

decision-tree framework that enables a very coarse initial assessment of large group of structures, 

which is summarised in Figure 2.   

Figure 2: International Decision-tree Framework for Structural Triage (INSARAG, 2006) 

A more detailed methodology suitable for prioritising within a smaller selection of buildings has been 

developed by the Federal Emergency Management Agency.   
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There are also important linkages between USAR structural triage methods and Post-earthquake 

Building Safety Evaluation procedures.  Building Safety Evaluation procedures such as that developed 

by the NZ Society for Earthquake Engineering (NZSEE, 2008) (which is based on the US ATC 20) 

have a focus on the question of ‘is it safe to occupy?’.  The USAR question of ‘is it safe to rescue?’ 

represents another critical prioritisation aspect of the response process.   

Being able to assist Task Force personnel with structural triage in multi-site collapse situations is one 

of the areas of emphasis in the training at both USAR levels in New Zealand.  It is an area of 

knowledge that ideally all Chartered Professional civil and structural engineers should have a working 

understanding of, along with the building safety evaluation process. 

6 CAPABILITY DEVELOPMENT ISSUES AND CHALLENGES 

6.1 Current Situation 

Although a small group of dedicated and capable engineers have become involved in USAR in New 

Zealand, including some highly experienced geotechnical engineers, the principal operational 

capability target of two Level 2 structural engineers plus a geotechnical specialist per Task Force has 

not yet been met.  There are considered to be two main reasons why this capability target is taking 

longer to achieve than anticipated. 

Firstly, experienced design and construction engineers almost universally have very heavy workloads, 

particularly given the very high levels of industry activity over the past decade.  Their ability to 

commit time into the initial training and ongoing engagement, even with direct costs covered, has been 

and will always be limited. 

Secondly, concerns from many consulting engineers about liability issues has inhibited participation in 

training.  For engineers that are directly contracted as Task Force engineers, a special contract has 

been developed.  It is a formal contract of engagement between a consulting practice and the NZ Fire 

Service, with the consulting practice providing nominated trained individuals on an ‘as and when 

required’ basis.  The nominated individual engineers are attached to the Task Forces by way of a 

standing secondment from their consulting practice to the NZ Fire Service.  A key feature of this 

contract is the indemnity provided to contracted engineers (both the consulting practices and the 

nominated individuals) against claims for any loss or damage suffered by the NZ Fire Service or third 

parties during a USAR operation.  This form of contract is currently being used in several states of 

Australia.   

Liability for non-contracted engineers that are volunteering their services in an emergency situation 

has been a grey area, and an understandable area of concern.  Significant progress was however made 

by NZSEE in 2008 for declared emergency situations, with a memorandum of understanding in 

relation to Building Safety Evaluation Guidelines (NZSEE Working Party, 2008) being accepted by 

the Association of Consulting Engineers NZ. 

It is emphasised that as part of its ‘situation awareness’ focus, the Level 1 USAR Engineer training 

course places considerable emphasis on highlighting situations where engineers can find themselves 

assuming degrees of liability, and hence those that should be avoided. 

There are also challenges around providing meaningful ongoing engagement for the full set of Level 2 

Engineers, especially with respect to maintaining currency with key technology.  Maintaining effective 

connection with existing Level 1 Engineers is also a challenge, given that many of these are younger 

engineers with insufficient experience to be engaged operationally.  Some have however become 

involved with local volunteer rescue teams as a general team member in the interim, rather than as an 

engineer, which is a desirable outcome. 
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6.2 Future Focus 

Following the initial five year phase of work on developing New Zealand’s USAR engineering 

capability, a new strategy for the development and ongoing engagement of engineers has been 

developed.  The future focus for USAR engineering in New Zealand essentially comprises three linked 

outcome elements.  These are listed below in order of priority, acknowledging their interactive nature: 

(i) Achieving target numbers of contracted structural and geotechnical engineers to work as 

part of Task Forces, and having appropriate training and engagement opportunities (3 to 4 

per Task Force; ~12 nationally) 

(ii) Building up an appropriate number and regional spread of Level 2 Support Engineers – 

those that are trained to Level 2 standards but not specifically contracted to Task Forces 

(iii) Building and engaging with sufficient numbers of Level 1 Engineers that have aspirations 

of becoming Level 2 upon attaining Chartered Professional Engineer status, to maintain 

Level 2 Engineer numbers 

These capacity and capability objectives are represented in the pyramid in Figure 3. 

 

Figure 3:  Representation of New Zealand’s Rescue Engineering Objectives 

 

Training for Level 2 USAR Engineers needs to develop further to address aspects of both establishing 

competency and maintaining currency.  There is a need to go beyond the general engineering training 

and identify the specific practical training required to cover both competency and currency.  That is, 

separate the training activities between those that: 

 can be done by engineers as individuals 

 requires interaction with other USAR engineers and/ or Task Force personnel (engineering 

skills); or 

 requires interaction with Task Forces (practical experience) 

It is important that training and engagement opportunities address both ongoing development and 

skills maintenance aspects. 
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As well as structured and specific training for engineers who are part of NZ’s 24/7 capability, the 

broader strategy has always been to build a greater awareness across all professional engineers of how 

the emergency services operate, and how engineers will fit into the response to a region-wide event.  It 

is hoped that the Professional Engineers and Emergency Management group led by IPENZ will make 

progress on this initiative during 2009. 

7 SUMMARY 

Professional engineering input is universally regarded as a key skillset for structural collapse rescue 

operations.  However Rescue Engineering is still only an emerging discipline in New Zealand and 

Australia, despite being an established discipline in the United States.  While good progress has been 

made over the past four years in New Zealand towards building a rescue engineering capability, there 

is still only a small group of experienced engineers trained in structural collapse rescue.  There is an 

urgent need to increase the number of engineers available on a 24/7 basis under contract to the NZFS 

Task Forces, as well as the number of support engineers. 

Given New Zealand’s seismic hazard, building stock characteristics and landslide-prone nature, even 

with the best earthquake risk reduction efforts the unfortunate reality is that an event leading to 

significant numbers of people requiring rescue will occur in the foreseeable future.  Those engineers 

and rescue technicians that responded to the December 2007 Gisborne earthquake received a 

frightening insight as to the potential for a human disaster – either in the same town with a bigger 

event, or in a major metropolitan centre or centres. 

Engineers who wish to become actively involved in USAR activities need to be comfortable dealing 

with high-pressure situations and be able to make rapid decisions.  A familiarity with disaster 

environments and the procedures of specialist rescue task forces needs to be developed.  This 

familiarity requires specific prior training and ongoing engagement with emergency service agencies.   

The engineering profession needs to actively support the development and maintenance of a core 

rescue capability.  The foundation for this capability is in establishing general awareness across the 

engineering profession of rescue processes, and situations where individual engineers can assist and 

those that they should avoid.  Having a core group of contracted engineers that have been trained to 

international advanced rescue engineering standards and are available to respond is the critical 

operational need, and represents the sharp end of the capability pyramid. 
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