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ABSTRACT 

In October 2011, the Minister for the Environment established a Technical Advisory Group 
(TAG) to undertake a comprehensive review of sections 6 (matters of national importance 
which must be recognised and provided for) and 7 (other matters which require particular 
regard by decision makers) of the Resource Management Act 1991 (RMA). As part of the 
terms of reference for this review, the TAG was requested to give “[g]reater attention to 
managing issues of natural hazards noting the RMA issues arising from the recent 
Canterbury earthquakes” (TAG, 2012, 15). 
 
On 5 July 2012, the TAG report was publicly released. Within the TAG report there is a 
variety of suggested changes to ss. 6 and 7 of the RMA. In response, this GNS Science 
report will focus on the implications of the TAG recommendations on the management of 
natural hazards through the RMA. While it is recognised that there are other 
recommendations for ss. 6 and 7 of the RMA pertaining to the urban environment and natural 
character considerations, the implications of these are not discussed within this report. 
 
This report begins by exploring the current legislative framework that governs the 
management of natural hazards in New Zealand. A discussion on how avoidance, mitigation, 
and risk reduction are reconciled under the RMA follows, along with the different likelihoods 
of various natural hazards. The TAG recommendations and their implications for councils 
and future development are presented and discussed. The research programmes at 
GNS Science that have the potential to assist councils with the TAG recommendations are 
then outlined. Finally, a summary of recommended actions for future consideration is 
presented. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

KEYWORDS 

Technical Advisory Group, Resource Management Act 1991, risk, consequences, 
timeframes, section 106, National Environmental Standards, National Policy Statements 
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EXECUTIVE SUMMARY 

The purpose of this report is to provide an overview of the implications of the TAG 
recommendations on natural hazards planning.  Recommendations are made for 
consideration into the RMA reform process, with the overall objective to improve how natural 
hazards are managed through the RMA.  To achieve this, an overview of the current 
legislative framework for managing natural hazards is provided, followed by a discussion on 
each of the TAG recommendations in regards to natural hazards. GNS Science supports the 
elevation of natural hazards within the RMA and the focus on the associated risks.  The 
inclusion of natural hazards in s.6 will elevate their status within the RMA and will require 
applicants and councils to give greater consideration to the associated risks compared to the 
existing situation. 
 
In summary, the following recommendations are made for further consideration: 
 
• It is considered inappropriate for lateral spreading to be included as a specific natural 

hazard, as this is an outcome of liquefaction.  For example, if lateral spreading were to be 
specifically identified then it would be appropriate that ash fall, lahar and pyroclastic flows 
were specifically identified for volcanic eruptions. 

• There will be a need for planners and potentially decision makers around the country to 
be up-skilled on what risk is (one option is through continued professional development), 
what is ‘significant’, and how risk can be managed.  This could be undertaken through 
national workshops, the development of national guidance (e.g. a NES or similar), and 
through a stronger emphasis on planning for natural hazards within university planning 
degrees. 

• There will also need to be guidance developed for planners and potentially decision 
makers to assist them with their understanding of differing likelihoods and how these 
need to be taken into account when considering the risks from natural hazards. 

• National guidance should be developed on what constitutes an acceptable risk. This 
would ensure that there is a consistent approach across the country as to what is 
considered to be an acceptable level of risk. 

• We support the recommendation for CDEM Group plans to be considered in developing a 
RPS.  This will ensure consistency between not only the listed natural hazards, but also 
between CDEMA and RMA policy. 

• Regional hazard plans and supporting legislation would need to contain very clear 
guidance on the jurisdictional boundaries for the management of natural hazards. 

• There needs to be clear guidance on risk and risk-based planning provided to planners 
prior to the formation of combined hazard plans. 

• s.106 should be simplified by referring to the term “natural hazards” as defined under the 
RMA. Thus s.106 would not need to specifically identify different types of natural hazards. 

• A development must have a significant risk in order to refuse consent under s.106. What 
is not clear is whether an incremental increase in risk over time constitutes a significant 
risk. This matter may need to be addressed as part of national guidance around risk. 

 
A number of these recommendations refer to guidance, which could take the form of 
non-regulatory guidelines and/or standards, or could be included in an NPS, NES, or both. 
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1.0 INTRODUCTION 

In October 2011, the Minister for the Environment established a Technical Advisory Group 
(TAG) to undertake a comprehensive review of sections 6 (matters of national importance 
which must be recognised and provided for) and 7 (other matters which require particular 
regard by decision makers) of the Resource Management Act 1991 (RMA). As part of the 
terms of reference of this review, the TAG was requested to give “[g]reater attention to 
managing issues of natural hazards noting the RMA issues arising from the recent Canterbury 
earthquakes” (TAG, 2012, 15). 

On 5 July 2012, the TAG report was publicly released. Within the TAG report there is a variety 
of suggested changes to ss. 6 and 7 of the RMA. In response, GNS Science has produced 
this report to provide an overview of the implications of the TAG recommendations on natural 
hazards planning. Recommendations are made for consideration into the RMA reform 
process, with the overall objective to improve how natural hazards are managed through the 
RMA.  This report will focus on the implications of the TAG recommendations on the 
management of natural hazards through the RMA. While it is recognised that there are other 
recommendations for ss. 6 and 7 of the RMA pertaining to the urban environment and natural 
character considerations, the implications of these will not be discussed within this GNS 
Science report. 

The report will begin by exploring the current legislative framework that governs the 
management of natural hazards in New Zealand. A discussion on how avoidance, mitigation, 
and risk reduction are reconciled under the RMA follows, along with the different likelihoods 
for various natural hazards.  The TAG recommendations and their implications for councils 
and future development are presented and discussed.  The research programmes at 
GNS Science that have the potential to assist councils with the TAG recommendations are 
then outlined. Finally, a summary of recommended actions for future consideration are 
presented. 

2.0 CURRENT LEGISLATIVE FRAMEWORK 

In New Zealand, no one agency is responsible for natural hazard management. Rather, a 
number of organisations including the Ministry of Civil Defence Emergency Management 
(MCDEM), regional councils, territorial authorities, civil defence emergency management 
groups, and engineering lifeline groups hold these responsibilities (MfE, 2008). Co-operation 
between these agencies is essential to ensure a streamlined and holistic national approach to 
planning for disasters. 

There are four key pieces of legislation that have a primary influence on natural hazard 
management in New Zealand: the RMA, Building Act 2004, Civil Defence Emergency 
Management Act 2002 (CDEMA), and Local Government Act 2002 (LGA).  The four key 
statutes are intended to be integrated in their purposes, which all promote sustainability, as 
shown in Table 1.  Other statutes also contribute to natural hazard management, to a lesser 
degree.  These include the Local Government Official Information and Meetings Act 1987 
(LGOIMA), by allowing hazard information to be available for all parcels of land, through a 
Land Information Memorandum (LIM); Environment Act 1986; Conservation Act 1987; Soil 
Conservation and Rivers Control Act 1941; Land Drainage Act 1908; and the Forest and Rural 
Fires Act 1977 (see Tonkin & Taylor, 2006, for further information). 
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Table 1 Purposes of key legislation for the management of natural hazards (emphasis added). 

Statute Purpose 

Resource 
Management 
Act 1991 (Part  
2, Section 5) 

To promote the sustainable management of natural and physical resources.  
Sustainable management means managing the use, development, and protection 
of natural and physical resources in a way, or at a rate, which enables people and 
communities to provide for their social, economic, and cultural wellbeing and for 
their health and safety. 

Building Act 
2004 (Part 1, 
Section 3) 

To provide for the regulation of building work, the establishment of a licensing 
regime for building practitioners, and the setting of performance standards for 
buildings, to ensure that— 

(a) people who use buildings can do so safely and without endangering their 
health; and (b) buildings have attributes that contribute appropriately to the 
health, physical independence, and well-being of the people who use them; 
and  

(c) people who use a building can escape from the building if it is on fire; and 

(d) buildings are designed, constructed, and able to be used in ways that 
promote sustainable development. 

CDEM Act 
2002 (Part 1, 
Section 3) 

To improve and promote the sustainable management of hazards in a way that 
contributes to the social, economic, cultural, and environmental well-being and 
safety of the public and also to the protection of property 

Local 
Government 
Act 2002 (Part 
1, Section 3) 

Provides for local authorities to play a broad role in promoting the social, 
economic, environmental, and cultural well-being of their communities, taking a 
sustainable development approach 

 
The purposes of the statutes in Table 1 are consistent in that they have a focus on 
sustainable management or development, and refer to the social, economic and cultural 
well-beings, as well as health and safety.  However, while sustainable management is defined 
under the RMA, it is not defined in the CDEMA; sustainable development is also not defined in 
the Building Act or LGA.  Also, balancing of the four well-beings is not required; rather, 
economic considerations can take priority over social, environmental and cultural well-beings.  
This priority reflects the political prerogative to encourage market solutions to the 
management of natural and physical resources (Ericksen, Berke, Crawford, & Dixon, 2003). 
 
Given this non alignment between the various pieces of legislation with the definition of 
sustainable management, Section 2.1 below will explore whether there is a consistent 
definition of natural hazards within this legislation. 
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2.1 Definitions of natural hazards 

While the purposes of the four statutes are intended to be integrated and consistent, the 
definitions of natural hazards vary.  While the LGA does not define natural hazards, they are 
defined under the RMA, Building Act and CDEMA, as shown in Table 2. 
 
Table 2 Legislative definitions of natural hazards 

Statute Definition of natural hazard Comment 

Resource 
Management 
Act 1991 

Any atmospheric or earth or water 
related occurrence (including 
earthquake, tsunami, erosion, 
volcanic and geothermal activity, 
landslip, subsidence, 
sedimentation, wind, drought, fire, 
or flooding) the action of which 
adversely affects or may adversely 
affect human life, property, or other 
aspects of the environment. 

Under Section 106, a consent authority may 
refuse to grant a subdivision consent, or may 
grant a subdivision consent with conditions, if 
it considers that the land, and any 
subsequent use of the land or any structure 
is or is likely to accelerate, worsen, or result 
in material damage to the land, other land, or 
structure by erosion, falling debris, 
subsidence, slippage, or inundation from any 
source.  This section does not include 
consequences from active faults, tsunami, or 
geothermal activity, and is inconsistent with 
the definition of a natural hazard. 

Building Act 
2004 

Erosion (including coastal erosion, 
bank erosion, and sheet erosion); 
falling debris (including soil, rock, 
snow, and ice); subsidence; 
inundation (including flooding, 
overland flow, storm surge, tidal 
effects, and ponding); and slippage. 

Definition does not include active faults, 
liquefaction, lateral spreading, or tsunami. 

CDEM Act 
2002 

Something that may cause, or 
contribute substantially to the cause 
of, an emergency. 

Includes all natural and anthropogenic 
hazards. 

 
While the Building Act is limited to certain phenomena, the RMA and CDEMA have unlimited 
definitions, both of which are consequence driven (i.e. may adversely affect human life, 
property; may cause or contribute to an emergency).  This allows for consequences (and 
associated vulnerabilities, susceptibilities etc.) to be assessed.  The implication of this 
difference in approach with defining natural hazards is often not fully appreciated by land use 
planners, building officers, or emergency management officers, and can lead to inappropriate 
decisions being made. It is therefore important that the linkages between the statutes is 
understood and integrated between roles (planners, emergency management officers, 
building officers etc.).  The following section outlines these linkages, roles and responsibilities. 
 



2012 
 
 
 

 

GNS Miscellaneous Series 2012/48 4 
 

2.2 Integrated roles and responsibilities 

The integration of the practice of hazard management can be improved by understanding how 
the various roles and responsibilities of central government agencies, regional councils, 
territorial authorities, and non-statutory planning tools can work together to provide a holistic 
approach.  Figure 1 shows these relationships, and areas for improvement. 
 
Figure 1 presents the five main statutes that govern natural hazards planning at different 
levels of government, namely central (orange), regional (green) and district/city (blue) levels. 
The hierarchy of plans established under each statute provides various regulatory and 
non-regulatory tools for natural hazards planning. The solid arrows show established 
relationships in the hierarchy of provisions. The dashed arrows highlight relationships 
between existing provisions where there is an opportunity for strengthening linkages. The 
relationships may be one- or two-way.  These legislative provisions and the array of tools they 
provide constitute a robust ‘toolkit’ for natural hazards planning. However, many of these tools 
are not well known amongst either planners or emergency management officers, nor used to 
their full potential to reduce hazard risk and build community resilience (Glavovic, Saunders, & 
Becker, 2010; Saunders, Forsyth, Johnston, & Becker, 2007). 
 
Under LGOIMA, territorial authorities must issue a LIM on request.  The LIM provides 
information that a council holds on a parcel of land, including natural hazards.  LIMs allow the 
applicant to become aware of any natural hazard on which a council holds information that 
may affect their property, and enables them to assess their willingness to accept or tolerate 
that risk.  However, if hazard information is included in the district plan, it is not required to be 
included in the LIM.  It is questionable whether applicants for LIMs are aware that the LIM 
may not include all information held by a council for a site, if that information is held in the 
district plan.  Many LIM applicants assume that the LIM will contain all hazard information 
available. 
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Figure 1 Legislative roles and responsibilities for hazard management in New Zealand (adapted from Saunders, et al., 2007). 
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Table 3 provides a summary of how these statutes contribute to the management of natural 
hazards in New Zealand.  It can be seen from the table that primarily the reduction of risk lies 
with the RMA, whereas emergency management (readiness, response, recovery) lies with the 
CDEMA. 

Table 3 Summary of ways in which statutes contribute to the management of natural hazards 

Statute Implication for natural hazard management 

Resource 
Management Act 
1991 

• Health and safety issue must be addressed 

• Local authorities are required to avoid or mitigate the effects of natural 
hazards, not their occurrence (Canterbury RC v Banks Peninsula DC, 
1995).   

• NZCPS includes specific coastal hazard policies. 

• S106 (consent authority may refuse to grant subdivision consent) does 
not allow for the consideration of all natural hazards as defined. 

• The ability to develop national policy statements and national 
environmental standards to address natural hazards (none currently 
exist). 

Building Act 2004 • Requires all buildings to be ‘safe from all reasonably foreseeable actions 
during the life of the building’. 

• Reference is made to the joint Australian/New Zealand loading standard 
AS/NZS1170 (Standards Australia/New Zealand, 2002), where the 
acceptable annual probability of exceedence for wind and earthquake 
loads are identified. These relate to the return period for an event (being 
1/500, 1/1000 and 1/2500) and the building importance categories of II 
(Ordinary) III (Important) and IV (Critical). The more important the building, 
the longer the return period of an event is the structure required to be 
designed for. 

• These annual probabilities of exceedence correspond to a 10%, 5% and 
2% probability within the nominal 50 year life of the building. 

• The ability to resist actions from other hazards is specified in the Building 
Code (a regulation that accompanies the Building Act) but no acceptable 
intensity of action or recurrence interval is prescribed either in the Code or 
in the Loading Standard (except for snow which has a nominal annual 
probability of exceedence of 1/150 years). 

• Sections 72 – 74 of the Building Act identify the process that Councils must 
follow when considering a building consent on a site subject to 1 or more 
natural hazards. The Building Act allows for Council to decline a building 
consent if, by granting the consent, the development would worsen or 
accelerate the effects from a natural hazard. Alternatively, building consent 
can be granted if: 

i) adequate provision has been or will be made to protect the land, 
building work, or other property from the natural hazard or hazards; or  
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Statute Implication for natural hazard management 

 

ii) restore any damage to that land or other property as a result of the 
building work. 

• The definition of natural hazards under the Building Act is limited and does 
not include tsunami or fault rupture. 

CDEM Act 2002 • 4R philosophy – risk reduction is assumed to be managed under the RMA 
(MCDEM, 2008a; Saunders, et al., 2007). 

• Encourage and enable communities to achieve acceptable levels of risk 
(which are not defined). 

• Readiness and response driven e.g. guidance for tsunami evacuation 
planning, mapping, and signage (MCDEM, 2008b, 2008c). 

Local Government 
Act 2002 

• Financial planning for risk reduction activities. 

• Take into account the foreseeable needs of future generations. 

• Section 11A – “a local authority must have particular regard to the 
contribution that the following core services make to its communities: 

the avoidance or mitigation of natural hazards.” 

Local Government 
Official Information & 
Meetings Act 1987 

• Provides for natural hazard information to be included in LIMs. 

• If the natural hazard is identified within the District Plan, this information is 
not required to be provided within a LIM (S44A(2)(a)(ii). 

 
As this section has shown, although there is good integration of purposes across statutes, 
there are still inconsistencies in how natural hazards are managed.  While there is limited 
non-regulatory guidance available to planners on hazards, with the exception of the National 
Coastal Policy Statement (NZCPS; refer Section 2.4) there is no statutory guidance available 
(i.e. a specific national policy statement or national environment standard available for 
councils).  The RMA allows for the development of these tools, but these are yet to be 
realised.  While these statutes provide a framework for managing natural hazards, when an 
event does occur, new legislation may be enacted to assist the response and recovery (as 
seen with the recent Christchurch earthquakes).  This has implications for the existing 
processes within the legislation, as outlined below. 
 
2.2.1 Canterbury Earthquake Response and Recovery Act  

On Saturday 4 September 2010 at 4.35am, a magnitude 7.1 earthquake was centred 9.7 km 
south east of Darfield, 37 km west of Christchurch.  While located at a depth of 10.9 km with a 
maximum intensity of MM9, there were no deaths directly related to the earthquake, and only 
two people were seriously injured (GeoNet, 2010).  The earthquake caused extensive ground 
liquefaction in some areas of Canterbury and ground shaking resulted in damage to many 
commercial and residential buildings, which were unable to be reinstated. 
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The implication of the event from a legislative perspective was the enactment of the 
Canterbury Earthquake Response and Recovery Act 2010, which was passed under urgency 
on 14 September 2010.  The legislation enabled the relaxation or suspension of statutory 
requirements, until 1 April 2012, that have the potential to divert resources away from the 
recovery efforts; may be unable to be complied with as a result of the earthquake; or could 
delay a prompt response to the emergency recovery.  This exemption applied to all legislation 
that may be affected during the response and recovery, including the Building Act, CDEMA, 
RMA, LGA and LGOIMA.  Many orders refer to removing liability for certain actions, extension 
of legislative timeframes, and the amount of information provided in LIMs (refer to Wynn 
Williams & Co, 2011 for further details of orders).  The legislation also created the Earthquake 
Recovery Commission to provide advice and guidance, but the commission holds no liability 
for decisions being made. 
 
On 22 February 2011 a shallow, magnitude 6.3 aftershock occurred under the Port Hills of 
Christchurch.  This caused devastating damage to the CBD and the greater Christchurch 
area, with 185 confirmed deaths, nine bodies yet to be identified (as at 16 July 2012 
http://www.police.govt.nz/list-deceased/), and hundreds of injuries.  The event resulted in the 
first national declaration of an emergency in New Zealand.  This earthquake resulted in further 
changes via Orders in Council under the Canterbury Earthquake Response and Recovery Act 
2010, and the legislative establishment of the Canterbury Earthquake Response Agency 
(CERA) in April 2011.  Changes under Orders in Council included the streamlining and 
fast tracking of resource consents for land remediation works.  It was considered that the 
normal process of public notification, hearings and appeals would delay the rebuilding of 
suburbs, potentially for years.  Under this Order, affected parties have two weeks to provide 
written submissions prior to councils making a decision (NZPI, 2011).  It is too soon to 
understand or assess the process that CERA will implement.  However, these new statutes 
show how the management of natural hazards is often reactive, in that the legislative 
environment can change in response to an event. Consideration of improving risk reduction 
via land-use planning provides a proactive, rather than reactive, response to natural hazards 
and ensures the sustainability of communities is not compromised. 
 
2.3 New Zealand Coastal Policy Statement 

The 2010 NZCPS (Department of Conservation, 2010) is the only national regulatory policy 
document that provides guidance on the management of coastal hazards.  Regional policy 
statements, regional plans and district plans must give effect to the NZCPS. The NZCPS 
specifically includes natural hazards in Policies 24 (Identification of coastal hazards) and 25 
(Subdivision, use and development in areas of coastal hazard risk).  In particular, Policy 25 
states: 

… in areas potentially affected by coastal hazard over at least the next 100 years: 
(a) avoid increasing the risk of social, environmental and economic harm from 
coastal hazards; (b) avoid redevelopment, or change in land use, that would 
increase the risk of adverse effects from coastal hazards;… (f) consider the potential 
effects of tsunami and how to avoid or mitigate them. 

 
Policy 24 refers to “areas at high risk”, but this risk level is not defined, i.e. factors that 
determine high or low risk are not provided. 
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2.4 Risk reduction and the CDEMA 

Saunders et al. (2007) provide details on how risk reduction requirements under the CDEMA 
are assumed to be managed under the RMA Act, via regional policy statements and district 
plans (refer Appendix 1).  In summary, it is essential that consistent policies between CDEM 
group plans and RMA plans are provided, to ensure that risk reduction is effective in achieving 
common risk reduction objectives and outcomes, particularly around land use recovery 
(Becker, Saunders, Hopkins, Wright, & Kerr, 2008).  The term risk reduction is not included in 
the RMA, only the requirement to avoid or mitigate natural hazards (see next section).  This 
requires emergency management officers and land use planners to work together with their 
communities to ascertain levels of risk (as required under the National CDEM Strategy 
(MCDEM, 2008a)), which are otherwise not defined.  RMA decision makers and planners are 
therefore primarily responsible for risk reduction (Saunders, et al., 2007) and land use 
decisions – although there is often resistance to managing natural hazards due to costs of 
undertaking risk assessments and the potential for litigation.  In order to achieve sustainable 
risk reduction, it is imperative that these two professions work together. Under the RMA, the 
primary focus is on avoiding, remedying or mitigating the effects of natural hazards.  This is 
the focus of the following section. 

3.0  RECONCILING AVOIDANCE, MITIGATION, AND RISK REDUCTION 
UNDER THE RMA 

Within the RMA, the definition of sustainable management includes avoiding, remedying, or 
mitigating any adverse effects of activities on the environment, with no preference given for 
any option, or any reference to risk.  Contrary to international definitions of mitigation that 
include avoidance (Burby, 1998; Godschalk, 2002; Mileti, 1999), in New Zealand the term 
mitigation is typically used to include measures other than avoidance, as that is a separate 
option.  In the CDEMA, neither risk reduction nor mitigation is defined.  In the National CDEM 
Strategy, risk reduction is a combination of avoidance and mitigation (MCDEM, 2008a). 
 
The terms ‘avoid, remedy and mitigate’ are not defined within Section 2 of the RMA and there 
is limited case law to provide guidance on how these concepts can be applied to natural 
hazards. In practice, greater emphasis is given to avoiding and mitigating the risks associated 
with hazards than remedying the effects. This is reinforced in Sections 30 and 31 (functions of 
regional councils and territorial authorities) where regional councils and territorial authorities 
are only required to avoid and mitigate natural hazards when controlling the use of the land 
and the effects of an activity. The common meaning of ‘remedy’ is “a means of counteracting 
or eliminating something undesirable” (Oxford Dictionary). In the case of most natural hazards 
(e.g. landslides, tsunami, flood, earthquake), the hazard cannot necessarily be eliminated and 
therefore remedying it becomes impractical. Rather, avoidance or mitigation measures can 
lessen the risk to people and property and are therefore given greater emphasis (Burby, 1998; 
Ericksen, 1986; Mileti, 1999; Saunders & Glassey, 2007). 
 
However, there are subtle differences in outcomes between avoidance and mitigation under 
the RMA, and risk reduction under the CDEMA.  Mitigation can be defined as an element of 
risk reduction, involving an action taken to reduce or eliminate long-term risk to people and 
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property from hazards and their effects (excluding avoidance)1 (Godschalk, 2002).  Under the 
National CDEM Strategy, risk reduction is defined as: 
 

Identifying and analysing long-term risks to human life and property from hazards; 
taking steps to eliminate these risks if practicable, and, if not, reducing the 
magnitude of their impact and the likelihood of their occurring” (MCDEM, 2008a, p5). 
 

It is assumed that this definition includes avoidance via ‘taking steps to eliminate these risks’ – 
of which avoidance is an option. While avoidance is an option separate from mitigation in the 
RMA, risk reduction under the CDEMA includes both mitigation and avoidance.  Levels of risk 
are often cited when mitigation and risk reduction are discussed (e.g. NZCPS Policy 25(a); 
CDEMA s3(b)).  However, there is little guidance available on what an acceptable level of risk 
is, to whom, and to what.  This has implications for planning policy, when acceptable levels of 
risk are included in policy, but not defined. 
 
In the New Zealand context, avoidance achieves risk reduction by not putting people and 
property in harm’s way.  In contrast, mitigation provides measures that incorporate the risk, 
but may still leave people and property at risk (i.e. residual risks, which may require structural 
protective works), and therefore may not achieve risk reduction.  Two Environment Court 
examples highlight the implications of this discrepancy:  Kaihikatea Estate in the Coromandel, 
and the Holt case in Dunedin – both of which focus on acceptable levels of risk and mitigation 
measures.  Kaihikatea Estate provides an example of the implications of mitigation, in that it 
does not require mitigation to be effective, only applied.  This example is provided in 
Appendix 2. 

4.0 PLANNING TIMEFRAMES FOR NATURAL HAZARDS 

While the NZCPS provides some guidance on timeframes for assessing coastal hazards 
(i.e. at least 100 years under policies 24, 25 and 27) (Department of Conservation, 2010), 
there is no national regulatory standard approach for deciding what timeframes should be 
used for other natural hazards.  This has led to an inconsistent approach being adopted 
throughout the country, and has the potential to lead to an increase in risks if appropriate 
planning timeframes for natural hazards are not included in the planning processes. 
 
Choosing the appropriate timeframe as the basis for land-use planning is difficult for 
politicians (who tend to focus on outcomes within political cycles, rather than long-term), 
communities, and planners alike (Deyle, French, Olshansky, & Paterson, 1998; Ericksen, 
2005).  The decision on what return period2 should be used often represents a value 
judgement that may be difficult to deal with in the political arena.  At one end of the scale are 
hazards that produce modest levels of damage on a relatively frequent basis, generally with a 
recurrence interval of less than 20 years; at the other end are catastrophic events that recur 
less frequently, only once every 2,500 years or more, but produce devastating levels of 
damage and consequences (Deyle, et al., 1998; Ericksen, 2005).  These high consequence, 
low-likelihood events are the most difficult hazards to manage (Slovic, Fischhoff, & 
                                                 
1 Note that this definition of mitigation is based within the US context, which includes avoidance.  However, for the purposes of 
this research, and as no definition of mitigation is provided under the RMA, it can be applied to New Zealand acknowledging that 
avoidance is a separate option.  
2 For a discussion on terminology and definitions for the terms return period, annual exceedance probability (AEP), probability of 
occurrence and likelihood, see Saunders (2010). 
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Lichtenstein, 2000) due to a lack of understanding and awareness of the consequences of 
these events, and the ‘it won’t happen in my lifetime’ view.  It is essential that any decisions 
on these types of events are made with community and scientific input, to ensure support and 
understanding of risks and consequences. 
 
In the Environment Court case Save the Bay v Canterbury Regional Council (C6/2001), the 
Court considered that there needed to be a greater recognition of catastrophic natural events, 
stating that 90% of damage to the environment caused by natural hazards occurs in 10% or 
fewer of events.  The Court suggested that “authorities should recognise this inverse 
relationship in the preparation and wording of their plans”.  This case, and Bay of Plenty 
Regional Council v Western Bay of Plenty District Council [2002] A27/02 EnvC, and 
Skinner v Tauranga District Council  [2002] A163/02 all provide discussion regarding the 
appropriate risk period to plan for when preparing regional and district planning documents. 
These cases point to a 100-year planning horizon for hazards such as coastal erosion and 
coastal flooding, but should not be a benchmark for other natural hazards. 
 
Flooding, coastal erosion, landslide hazards and tsunami risk are likely to be influenced by 
transient end points (Health & Safety Executive, 2001; Johnston & Paton, 1998), instigated by 
climate change, which may change their risk profile.  For example, it is imperative that coastal 
erosion time frames of 100 years are adjusted with time to incorporate climate change – what 
was a ‘100 year event’ in 1990 may be less than that in 2020.  To ensure the 100 year return 
period remains at 100 years over time, the effects of climate change must be regularly 
monitored and incorporated into any planning timeframe.  Tsunami risk is also impacted by 
climate change; whilst not the trigger of a tsunami, it has the potential to increase coastal 
erosion, which can erode previously stable beach dunes, allowing a tsunami to have a greater 
run-up and inundation (and impact) on land. 
 
There is no consistent all-hazard return period/AEP  for land use planners to use as a basis 
for planning for natural hazards events in New Zealand (see Saunders, 2010).  While some 
perils ‘share’ return periods, not all are equal, in part due to forecasting and warning 
capabilities, as outlined in Table 4 and discussed below.  For example, high rainfall events 
can be forecast, flood warnings can be given, and evacuation of communities at risk is 
possible. 
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Table 4 Comparative land-use planning return periods for selected natural hazards in New Zealand 
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Flood 20-100 ~ Yes Yes Yes Yes Almost 
certain 

Minor/ 
Moderate 

Coastal 
erosion 

100 Yes Yes Yes Yes Yes Likely Minor/ 
Moderate 

Active 
faults 

</= 
20,000 

No ~ No No Yes No Rare Moderate/
Major/Cat-
astrophic 

Tsunami 
(local and 
distal) 

</+ 2,500 Yes Yes 
(distal 
only) 

Yes 
(distal 
only, 
natural 
warning 
for local 
source) 

Yes Indirectl
y via 
dune 
health 

Possible Moderate/
Major/Cat-
astrophic 

Landslide </+ 2,500 No? Yes (in 
some 
circumst
ances) 

No Yes Yes Possible  
Minor/ 
Moderate 

 
For floods and coastal erosion, forecasts of impending weather are available via the 
Metservice.  Through tsunami modelling, a forecast of wave height can be provided for 
distant-source tsunami, although only natural warnings are available for local-sourced tsunami 
events.  For other hazards such as earthquakes and some landslides, warnings are not 
possible due to the sudden onset of such events.  Floods, coastal erosion, and tsunami 
inundation have the potential to be affected by climate change, due to increased severity of 
rainfall events, sea level rise, and associated impacts (e.g. decreased dune health).  
Landslides may also be affected by climate change if rainfall intensifies. 
 
For effective risk reduction, hazardous areas should be avoided, as even with warning and 
evacuation, property is still affected (with subsequent social and economic consequences).  A 
balance needs to be reached between allowing a land use to proceed in an at-risk area; 
constructing buildings to withstand hazards; and having emergency management procedures 
in place when required.   Once a land use has been permitted, and buildings have been 
constructed, the land use will carry on indefinitely beyond the 50 year default timeframe of 
buildings under the Building Act.  Planning within a sustainability context, which implies 
planning for future generations, needs to extend beyond 50, and even 100, years.  The 
influence of the Building Act is outlined in the following section. 
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4.1 The influence of the Building Act 2004 on timeframes under the RMA  

Often there is reliance on timeframes under the Building Act for land-use planning, in 
particular the 50 year timeframe.  Under the Building Act, buildings have a minimum intended 
lifetime of 50 years, and are constructed to withstand a 475 year return period earthquake 
(i.e. a 10% probability of occurrence in 50 years).  Critical facilities are constructed to 
withstand a 2,500 year (2% chance of occurring in 50 years) earthquake event.  Based on this 
approach, the timeframe of 50 years has become, in some districts, the default planning 
timeframe for flooding.  However, if correctly used for flooding, the 475 year return period, with 
a 10% chance of occurring in 50 years, not a flat 50 year return period, should be used. 
 
There is also a reliance on the Building Act to protect people’s health and safety, rather than 
land use provisions.  Within RMA case law from the Environment Court (Petone Planning 
Action Group Incorporated v Hutt City Council, W020/2008), it is stated that: 
 

… the performance of the structure and the safety of people in earthquake events, is 
to be left to compliance with the Building Code and Standard … risks to safety from 
earthquake shaking, liquefaction and tsunami would be appropriately addressed and 
mitigated in the Building Code process and assessment in accordance with 
NZS1170.5:2004” [New Zealand Standard Structural Design Actions Part 5: 
Earthquake Actions]. 
 

The decision was summarised as follows: 
 

… we conclude that the consenting to the proposal on condition of compliance with 
the Building Code and NZS1170.5:2004 would enable people to provide for their 
safety against risks from earthquakes and other natural hazards. 
 

However, NZS1170.5:2004 only considers earthquake, not other natural hazards such as 
tsunami, landslide, or flood, leading to the conclusion that the Environment Court was 
questionable in its judgement that other natural hazards are provided for in this standard, and 
consequently peoples’ health and safety is not adequately provided for.  Under the Building 
Act, only the consideration of other hazards is required.  The implication of this is that 
planners should adhere to the purpose of s5 of the RMA and provide for people’s health and 
safety.  This needs to include planning beyond the default 50 year planning horizon of the 
Building Act. 
 
In summary, reliance on the Building Act is too restrictive in its timeframes, and does not allow 
for consideration of consequences beyond a 50 year timeframe for buildings (excluding critical 
facilities). 
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5.0 TAG RECOMMENDATIONS 

Currently ss. 6 and 7 of the RMA do not include reference to natural hazards; they are 
primarily managed under ss. 30 and 31 (functions of regional councils and territorial 
authorities to avoid or mitigate natural hazards).  As such, the terms of reference for the TAG 
included giving “[g]reater attention to managing issues of natural hazards noting the RMA 
issues arising from the recent Canterbury earthquakes” (TAG, 2012, p15).  While current 
provisions for natural hazards are adequate, they are not resulting in a reduction of risk for 
various reasons, e.g. local politicians or local interest groups influencing decision making that 
results in a low recognition of the risks from natural hazards; costs of research to undertake 
risk assessment; and the threat of litigation. This section provides an analysis of the 
implications of the TAG recommendations related to natural hazards in the following sub-
sections.  Where appropriate the TAG recommendations are provided in italics. Overall, GNS 
Science supports the elevation of natural hazards within the RMA and the focus on the 
associated risks. 
 
5.1 Section 6 – Matters of National Importance 

A provision requiring decision-makers to recognise and provide for issues around natural 
hazard risks should be incorporated in s.6 of the RMA – the wording of the provision to be, 
“managing the significant risks associated with natural hazards” (TAG, 2012, 13). 

Currently, natural hazards are not included within Part 2 of the RMA, as discussed in Section 
2 of this report. The inclusion of natural hazards in s.6 elevates them to a matter of national 
importance, therefore requiring a greater weighting during decision making. The implications 
of this include: 

• The risks from natural hazards would become a matter that would have to be considered 
as part of any resource consent application, plan change, district/regional plan formation 
or the development of regional policy statements. 

• Areas at risk from natural hazards would need to be identified and objectives, policies and 
rules that reduce the risks to future development would need to be created. 

• Councils may need to have a greater understanding of their natural hazard risk when 
rezoning land, which may allow for more intense development than already exists. This 
information will be required to ensure that they are “managing significant risks associated 
with natural hazards”  (TAG, 2012, 13). 

• In terms of resource consent applications, the inclusion of natural hazards as a s.6 matter 
means that applicants and councils are mandated to formally consider natural hazards as 
part of any resource consent process. Where any significant risks from natural hazards 
exist, the applicant will need to reduce this risk to an acceptable level. Otherwise, a 
council will have the ability to decline the application.  

• Councils will also have the ability to impose conditions on resource consent applications 
(e.g. minimum floor heights, setback distances, building platform location etc.) to help 
reduce the risks associated with natural hazards.  

• When appeals are being decided within the Environment Court, specific consideration will 
have to be given as to whether future developments, plan changes or regional policy 
statements are giving effect to reducing the risks associated with natural hazards as 
identified under s.6, the outcomes sought under s.6. 
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While councils can already do a lot of the actions above without a change in the RMA, people 
and property are increasingly becoming at risk from natural hazards.  Moving natural hazards 
to s. 6 will ensure greater weighting is placed on existing provisions to ensure that risks are 
not increased.  In summary, the inclusion of natural hazards within s.6 will elevate their status 
within the RMA and will require applicants and councils to give a greater level of consideration 
of the associated risks than in the existing situation. 
 
5.2 Definitions 

This section of the report will explore the potential implications of the recommendations 
pertaining to definitions from the TAG. 
 
5.2.1 Natural hazard 

The RMA currently defines natural hazards as: “any atmospheric or earth or water related 
occurrence (including earthquake, tsunami, erosion, volcanic and geothermal activity, landslip, 
subsidence, sedimentation, wind, drought, fire, or flooding) the action of which adversely 
affects or may adversely affect human life, property, or other aspects of the environment.” 
 
The TAG supports the retention of this definition, which is not limited to the specific hazards 
listed e.g. severe snowfall can also be a hazard. This definition is relatively comprehensive 
and means that councils would have to consider the risks from a variety of natural hazards. 
This existing definition, however, has the potential to conflict with the suggested changes to 
s.106.  In summary, the proposed s.106 changes would require councils to consider 
liquefaction and lateral spreading as part of any subdivision application (and possibly regional 
council land-use consents). Liquefaction and lateral spreading are currently not explicitly 
stated within the definition of a natural hazard, though they are the result of an “earth related 
occurrence”. To prevent any future confusion on this matter, liquefaction could be included in 
the definition of natural hazards. It is not considered appropriate for lateral spreading to be 
included, as this is an outcome of liquefaction.  If lateral spreading were to be included, then 
(for example), ash fall, lahar, and pyroclastic falls from volcanic eruption should also be 
included. 
 
5.2.2 Risk 

The TAG recommendation discussed in Sub-section 5.1 of this report as currently worded 
does have the potential to result in a lack of consistency across the country in determining 
what constitutes “significant risk”. This issue could be addressed by providing a definition of 
risk within the RMA. This approach will ensure that the same definition is applied across the 
country (as there are many different definitions of risk available for different purposes). If no 
definition of risk were provided, then it would probably need to be determined through 
litigation in the Environment Court. This presents several potential issues including: 

• It may take several years for an appeal to determine a definition of “significant risk”. In 
that time, there would potentially be an inconsistent approach to defining risk across the 
country; 

• The definition of risk provided by the Environment Court may not be appropriate; 
• The Environment Court may not provide a strong direction on defining levels of risk; and 
• The definition of risk may change over subsequent appeals thereby “moving the goal 

posts” for councils. 
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Regardless of whether or not a definition of risk or significant risk is provided within the RMA, 
planners around the country will need to be up-skilled on what risk is, what is ‘significant’, and 
how risk can be managed.  This could be undertaken through continued professional 
development, national workshops, the development of national guidance (similar to that 
prepared for national environmental standards) and the potential to include a stronger 
emphasis on planning for natural hazards within university planning degrees. 
 
5.2.3 Return periods 

Further work should be undertaken on alignment of the definition [of natural hazards] across 
all relevant legislation, in particular to take account of the differing “return periods” for natural 
hazards (TAG, 2012, 13). 
 
As detailed in Table 2, the key pieces of legislation pertaining to the management of natural 
hazards have different definitions of natural hazards and reference to timeframes.  Clear 
direction on different timeframes/return periods of natural hazards, and what is appropriate, is 
required.  In discussing return periods, it is important to understand that not all natural hazard 
events will have catastrophic consequences. For example, an earthquake has the potential to 
result in catastrophic losses that a flood will never have. A severe flood may have a return 
period of 1:100 years whereas a severe earthquake may have a return period of 1:500 years 
or much longer.  However, councils will have to undertake further research to be able to better 
understand the return periods of the natural hazards that are relevant to their respective 
jurisdictions. 
 
This TAG recommendation is likely to require the formation of guidance for planners to assist 
them with their understanding of differing likelihoods and how these need to be taken into 
account when considering the risks from natural hazards.  This guidance would assist with 
ensuring that a consistent approach is taken nationally to the consideration of differing return 
periods by the various councils. 
 
5.2.4 Mitigation 

The TAG report proposed a definition of mitigation for the RMA, which does not currently 
exist.  The TAG report proposes the following definition (TAG, 2012, 12): 
 
(a) means to lessen the rigour or the severity of effects; and, 
(b) contemplates that some adverse effects from developments may be considered 

acceptable, no matter what attributes the site might have. To what extent the adverse 
effects are acceptable, is, however, a question of fact and degree; 

(c) but does not include any form of environmental or financial compensation or similar 
measure, except to the extent that such measure is to be provided on a voluntary 
basis. 

 
As part of this definition, a determination would need to be made as to whether the adverse 
effects are acceptable. No guidance is provided within the TAG report as to what constitutes 
an acceptable risk, or to whom the risk has to be acceptable (a property developer is likely to 
accept a higher level of risk as they only own a property for a short period of time, whereas 
future residents would probably accept a lower level of risk).  As discussed previously with 
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risk, we recommend national guidance is developed on what constitutes an acceptable risk. 
This national guidance would ensure that there is a consistent approach across the country as 
to what is considered to be an acceptable risk. 

The definition of mitigation also explicitly excludes councils from requiring environmental or 
financial compensatory measures to be provided to offset the risks from a development. This 
means that while an applicant can still propose to provide these measures as a mitigating 
factor, councils are unable to impose conditions that would allow for development in high risk 
areas, on the basis that the risk would be offset through the payment of a financial 
contribution. This exclusion would help prevent councils from encouraging development within 
areas at risk from a natural hazard on the basis that a contribution is paid to council to assist 
with recovery following an event or to allow for the development of engineering solutions that 
would reduce the risk. 

5.3 RPS & CDEM Group Plans 

Amend provisions specifying matters to be considered in preparing RPS and plans to 
specifically refer to CDEM Group management plans as a matter which must be considered. 

We support this recommendation and attach a paper (refer Appendix 1) that can provide 
some initial guidance on this matter.  In summary, it is essential that the RPS and other plans 
refer to CDEM Group plans to ensure consistency between risk reduction policies and 
outcomes.  Currently, the content of many CDEM Group plans is inconsistent with the content 
in RPS’s and district plans.  For example, Table 5 presents those natural hazards listed within 
the Waikato CDEM Group Plan for the Thames Valley, compared with those included in the 
RPS and Thames-Coromandel District Plan.  As Table 5 shows, there is inconsistency in the 
way natural hazards are managed – ideally those hazards in the district plan should match 
those in the RPS, which should in turn be consistent with those in the CDEM Group plan. 

Table 5 Specific natural hazards included for Thames-Coromandel in the Waikato CDEM Group 
Plan (WCDEMG, 2005), Waikato Regional Policy Statement (EW, 2000), and Thames-Coromandel 
District Plan (TCDC, 2010) (adapted from Saunders, 2012, p121). 
 

Natural Hazard CDEM Plan EW RPS TCDC DP 
River/stream flooding  
Tsunami  
Land instability1   
Storms2   
Coastal erosion    
Wind    
Earthquake  
Storm surge   
Fire    
Drought   
Volcanism   
Climate change impacts    
Ashfall    
Geothermal   
Mayor Island volcanic 
activity 
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This recommendation has the potential to ensure that consistency is achieved, not only 
between the listed natural hazards, but also between policies.  By achieving a consistent 
approach for risk reduction between the CDEM Group plans and RMA plans, decision makers 
will have a clearer direction and increased justification (across the RMA and CDEMA) to 
ensure a reduction in risk is achieved.   
 
5.4 Role of regional councils 

Regional council should have the lead function of managing all effects from natural hazards. 
Territorial authorities are to retain their current function in regard to natural hazards (TAG, 
2012, p13). 
 
Similar to CDEM group plans, combined hazard plans (discussed in more detail below) could 
be developed — regional council taking the lead with significant input from the CDEM group. 
Similarly, the implementation of large physical projects to reduce the effects from natural 
hazards (for example stopbanks) is more appropriately prioritised and managed at a regional 
level. 
 
It is unclear as to how individual councils within a region would retain their existing role in 
managing the effects from natural hazards.  One possibility may be that local councils would 
be responsible for the processing of consents in hazard zones identified within the regional 
hazard plan. However, this could result in inconsistent processing of hazard-related consents 
within a region. It may be more appropriate that a development occurring in an identified 
hazard zone within the regional hazard plan would require an application to the regional 
council for consent. This may require an applicant to apply to both a territorial authority and a 
regional council for consent. However, there are many existing development scenarios where 
these dual consents are required (for example large scale earthworks on steep slopes). 
 
To solve this potential uncertainty around the role between the regional and city/district 
councils, the regional hazard plans and supporting legislation would need to contain very clear 
guidance on the jurisdictional boundaries for the management of natural hazards. 
 
5.5 Combined hazard plan 

There should be one combined regional and district natural hazards plan. This plan should be 
required to be operative within three years of enactment of the empowering legislation. 
 
Natural hazards do not respect jurisdictional boundaries and often one hazard (for example 
flooding or active faults) could affect multiple territorial authorities. Current practice means that 
territorial authorities develop their own district plan, which contains their own set of rules, 
objectives and policies for addressing natural hazards. This process has several potential 
issues: 
 
• There is a lack of consistency in how the natural hazards and associated risk are 

addressed. One council may have strict planning requirements pertaining to a natural 
hazard, whereas the neighbouring council has a lesser requirement that allows for 
development that increases the risk. 
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• There is an element of repetition as each council develops its own objectives, policies 

and plans to reduce the risk from a natural hazard. This has cost implications associated 
with the duplication of research, preparation of plans and resolving any appeals. 

• There is inconsistency in the natural hazards addressed by different territorial authority 
plans. For example, one plan may address active faults, flooding and slope failure, while 
another may only address flooding; but active faults and slope failure still need to be 
considered in order to safeguard the community. 

 
A combined hazard plan would ensure that the risks associated with hazards (particularly 
cross-boundary hazards) are addressed in a consistent and holistic manner across regions, 
as opposed to the fragmented approach that can exist currently. This combined hazard plan 
would be assisted by the sharing of hazard information (which is explored in detail in section 
5.7) and would ensure that councils would be able to undertake more targeted research to 
help address any gaps in their existing hazard knowledge. 
 
This combined hazard plan would need to be formulated within three years of enactment of 
the empowering legislation. This is a relatively short time period to formulate these plans, 
especially if further research is required to understand the hazard risk. The potential 
implications of this short time period include: 
 
• There could be a shortage of researchers who can undertake the natural hazard research 

that will be used to inform these combined plans, due to the demand from councils. 
• Plans may be released that only cover a limited number of natural hazards within the 

regional councils’ respective jurisdictions. On-going plan changes would be required to 
include new hazard information as various research programs are completed. 

• There are potential financial implications for councils, especially if a large amount of 
specialist advice is required; and plan changes are costly for councils. 

• Knowledge continues to increase as time progresses, so a regular review of the plan will 
be required. 

 
As discussed in Section 5.1, the proposed changes to s.6 of the RMA would require a risk- 
based approach to natural hazards. This approach would be new in terms of the provisions 
and tools currently used under the RMA. There would need to be clear guidance on risk and 
risk-based planning provided to planners prior to the formation of these plans. This would 
ensure consistency in defining different levels of risk across the country. This guidance would 
ensure that the regional hazards plans achieve the intended outcomes as detailed within the 
TAG report. An example of a risk-based, consequence focussed planning approach has been 
provided in Appendix 3. 
 
There are three options available for implementing this recommendation, each of which are 
outlined in the following discussion. 
 
5.5.1 Chapter in the district plan 

This option involves developing a concise (i.e. contains objectives, policies, rules) combined 
natural hazards plan that becomes a chapter in each district plan of a region. It would negate 
the need to apply to the regional council for consent as well as the territorial authority. The 
potential implications of this include: 
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• There would be one plan to consider, which is easier for applicants to assess; 
• Currently there is a lack of consistency in the formatting of district plans between different 

councils. As such, it would be extremely difficult to have a regional hazard plan formatted 
in a way that would be consistent with all councils within a given region.  However, the 
hazard plan could be written in such a way that allows for the non-negotiable, key policies 
etc. to be reformatted to align with the current district plan, while still providing a 
consistent approach across the region; 

• The point above would allow for local knowledge to be considered and additional 
discretion by the territorial authority in decision making; 

• There is a potential lack of consistency in the administration of the regional hazard plans 
by different councils.  To overcome this, representatives from each council could join a 
regional hazard forum to discuss issues with implementation, and to ensure a consistent 
approach is applied; and   

• Any potential questions around implementation of the rules within the regional hazard 
plan would need to be referred back to the regional council for advice. 

 
5.5.2 Regional plan 

The second option is for a regional hazard plan within the current regional plans that are 
prepared by regional councils. There are several potential implications associated with this 
approach including: 

• Developers, territorial authority planners and the public would have to be aware that they 
would need to refer to both regional and district plans to identify areas of land subject to 
natural hazards; 

• While the LGOIMA does not require natural hazards identified within a district plan to be 
provided in a LIM report (S44A(2)(a)(ii)), many territorial authorities - as good practice -
include this information in the LIM reports they prepare. If the hazard information is 
identified in a regional hazard plan that is held by the regional council, then this 
information may not be provided in a LIM report. This could result in people unknowingly 
buying properties in hazard prone areas; 

• As the plan would be managed by a single council, there is the potential for greater 
consistency with how the rules of the regional hazard plan would be administered; and 

• Any future research or information added to the regional hazard plan would only require 
one plan to be updated, as opposed to multiple territorial authority plans. This would 
reduce potential administrative costs with any future plan changes. 

 
5.5.3 Chapter in the CDEM Group Plan 

The third option is to include the combined hazard plan into the CDEM Group plan.  This 
option has the benefit of: 

• Ensuring consistency is achieved between the CDEM Group Plan and the natural 
hazards plan; 

• Physically links risk reduction under the CDEMA to the RMA; 
• Using the existing CDEM Group structure, which includes a Coordinating Executive 

Group consisting of CEO’s or mayors of territorial authorities (and so has strong political 
support); 
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• Planners working with emergency management officers to gain a common understanding 
of risk reduction policy objectives and intended outcomes; 

• Fulfilling the CDEM ‘4 R’ philosophy of linking risk reduction with readiness, response and 
recovery; and 

• Being incorporated into an existing plan, so another, separate plan is not required. 

As CDEM Group plans are currently focused primarily on readiness, response and recovery 
activities, the insertion of a land use planning-based hazards plan would not require a lot of 
additional reformatting of the existing plans.  This approach would also strengthen linkages 
between the management of natural hazards across the 4 R’s.   However, this approach does 
run the risk of planners not being aware of the combined hazard plan within the CDEM Group 
plan, and not being an independent RMA plan (i.e. awareness of the plan will be critical for 
council delegations). 
 
5.6 Hazard information 

Require local authorities to make information about natural hazards available to all other local 
authorities within their region. This requirement should be drafted to expressly override any 
constraints arising from other legislation on information sharing, including the Privacy Act 
1993 and the Local Government Official Information and Meetings Act 1987 (TAG, 2012, 13). 
 
The sharing of natural hazard information by local authorities will allow for a more effective 
integrated approach to hazard management. This is particularly so for the natural hazards that 
cross jurisdiction boundaries (for example active faults, floods and tsunami). In particular, it 
will facilitate a greater understanding of the cross-boundary risks from natural hazards; and 
allow local authorities to effectively determine where gaps may exist in their understanding of 
these hazards. This would allow for more effective and targeted future research to address 
any gaps in knowledge about natural hazards. 
 
It is recommended that this requirement is expanded to encourage the sharing of information 
between councils and central government departments. This ability to share information would 
allow for councils to be more aware of the natural hazards that affect their respective 
jurisdiction. For example, the information held by the EQC in regard to claims from natural 
hazards is not available to councils due to privacy reasons.  This has resulted in cases where 
adjoining property owners individually make claims for landslides (for example), and the 
council is not aware that there is a stability issue.  If privacy concerns could be overridden and 
EQC claim information made available, then further corrective planning could take place for 
future land movement. 
 
5.7 Section 106 (subdivision consent) 

The TAG report made several recommendations for changes to s.106 of the RMA. Currently, 
s.106 states: 
 
A consent authority may refuse to grant a subdivision consent, or may grant a subdivision 
consent subject to conditions, if it considers that— 
(a) the land in respect of which a consent is sought, or any structure on the land, is or is likely 

to be subject to material damage by erosion, falling debris, subsidence, slippage, or 
inundation from any source; or 
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(b) any subsequent use that is likely to be made of the land is likely to accelerate, worsen, or 
result in material damage to the land, other land, or structure by erosion, falling debris, 
subsidence, slippage, or inundation from any source; or 

(c) sufficient provision has not been made for legal and physical access to each allotment to 
be created by the subdivision. 

 
(2)Conditions under subsection (1) must be— 
(a) for the purposes of avoiding, remedying, or mitigating the effects referred to in subsection 

(1); and 
(b) of a type that could be imposed under section 108.] 
 
Given this wording, s.106 only applies to the following: 
- Subdivision consent (it does not apply to land use consents, district plan changes or 

regional policy formation). 
- Council may only refuse a consent under s.106 if the land is likely to be subject to 

material damage by erosion, falling debris, subsidence, slippage, or inundation from any 
source. Therefore not all natural hazards are covered by s.106 (for example fault rupture). 

 
The following sub-sections will discuss each of the TAG recommendations regarding s. 106. 
 
5.7.1 Including liquefaction and lateral spreading into s.106 

Section 106 be amended to expressly include liquefaction and lateral spreading, along with 
any other consequences of the events included in the definition of “natural hazard” in s.2 
(TAG, 2012, 13). 
 
This recommendation is unclear in intent. The first part of the recommendation would have 
liquefaction and lateral spreading added to s.106 as a matter in which territorial authorities 
could refuse consent, if it was demonstrated that a site was likely to be subject these hazards 
and a development would accelerate, worsen, or result in material damage. However, the 
second part of the recommendation includes “any other consequences of the events included 
in the definition of “natural hazard” in s.2.” As such, it is unclear whether section 106 would be 
further amended to allow for consideration of all natural hazards, or just those listed 
(earthquake, tsunami, erosion, volcanic and geothermal activity, landslip, subsidence, 
sedimentation, wind, drought, fire, flooding).  The implications of both components of the 
above recommendation are discussed below. 
 
Firstly, it is not recommended that lateral spreading is included within s.106. This is because 
lateral spreading is a function of liquefaction. If lateral spreading were to be specifically 
identified, then it would be appropriate that ash fall, lahar and pyroclastic flows were 
specifically identified for volcanic eruptions. 
 
Under the current wording of s.106, when a subdivision is being undertaken on a flat site well 
separated from any water body, it is unlikely that any form of specialist report (geotechnical or 
hydrological) would be required to be submitted with a subdivision application. The 
recommendation to include lateral spreading and liquefaction into s.106 should result in more 
specialist reports being provided with subdivision consent applications, which will detail the 
risk from liquefaction and the measures to be incorporated into the development to reduce 
those risks. 
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These suggested changes will also have differing implications depending on where the 
territorial authority is located. For liquefaction to occur there needs to be four preconditions: 
 
• Young (Holocene or less than 10,000 years old) sediments; 
• That are fine-grained and non-cohesive (silts and sands); and 
• Saturated (below the water table) 
• A risk of an earthquake resulting in 0.1 peak ground acceleration or greater. 

 
Different territorial authorities have differing liquefaction risk depending on the seismic 
hazards within their region and their local soil conditions. For example, Wellington has a high 
seismic risk and areas of the region have soils susceptible to liquefaction. Northland however, 
has a low seismic risk and therefore has a much lower risk from liquefaction. This means that 
subdivisions within the Wellington region are likely to require a much stronger consideration of 
the risk from liquefaction as opposed to subdivisions undertaken in Northland. Saunders and 
Berryman (2012) provide guidance on when liquefaction should be considered within the 
context of land use planning. 
 
The liquefaction risk within individual jurisdictions will also vary depending on the soil 
conditions. Some areas may be at low risk while other areas may be at a high risk (for 
example reclaimed land). The inclusion of liquefaction within s.106 will mean that councils will 
need to undertake geological investigations to determine the liquefaction susceptibility across 
their respective jurisdiction (or region if the requirement for a regional hazard plan is 
legislated). Depending on the findings of these investigations, there may be the requirement 
for the development of objectives, policies and rules that control development within moderate 
to high risk areas. 
 
The second component of the recommendation includes the consideration of “any other 
consequences of the events included in the definition of “natural hazard” in s.2”. This 
recommendation implies that s.106 would apply to all natural hazards, as defined by the RMA. 
If all hazards are included, a council could then decline a subdivision consent if the 
development would be likely to be subject to material damage from any type of natural 
hazard, or if the development would be likely to accelerate, worsen, or result in material 
damage from any natural hazard. This change would allow for a more integrated 
consideration of the natural hazard risk and would ensure that s. 106 is consistent with the 
other relevant provisions of the RMA pertaining to natural hazards. 
 
This second component of the recommendation requires consideration of the consequences 
natural hazards. Currently, it is unclear by what is meant by the term “any other 
consequences of the event”. A natural hazard event can produce a wide range of social, 
cultural, environment and economic consequences. As such, it may not be practicable or 
possible to address all consequences associated with an event. It may be appropriate that 
certain consequences are identified as being required to be addressed. This would require 
councils to identify the consequences relevant to their area. They would then need to define 
the level of consequences that they consider are insignificant, minor, moderate, major and 
severe.  Appendix 3 provides a potential methodology for a risk-based planning approach that 
includes the consideration of consequences. 
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5.7.2 Including risk from any other natural hazard into s.106 

Section 106 be amended to reflect the risk associated with any natural hazard, rather than the 
likelihood of the event (TAG, 2012, 13). 
 
Risk by definition includes the consideration of the likelihood of an event as well as the 
associated consequences. The consideration of the risk from a natural hazard, as opposed to 
just the likelihood, allows for a more holistic consideration of the potential natural hazard 
effects/consequences associated with a development.  The current provisions of s.106 identify 
a limited number of natural hazards that territorial authorities must consider when assessing 
subdivision applications. This recommendation would require territorial authorities to consider 
all natural hazards when processing subdivision consents (and possibly regional council 
land-use consents), and in the event that there was significant increase in the risk, refuse 
consent. This ability to consider all natural hazards would allow for a more rational and holistic 
consideration of natural hazards under the provision of s.106. 
 
Given this recommendation, it is possible for s.106 to be simplified by referring to the term 
“natural hazards” as defined under the RMA so that the section would read as follows: 
 
(1) A consent authority may refuse to grant a subdivision consent, or may grant a subdivision 

consent subject to conditions, if it considers that— 
(a) there is a risk from a natural hazard to the land in respect of which a consent is 

sought, or to any structure on the land, is at risk from a natural hazard; and 
(b) any subsequent use of the land is likely to significantly increase the risk from that 

natural hazard to that land, other land, structure or to people; or 
(c) sufficient provision has not been made for legal and physical access to each 

allotment to be created by the subdivision. 
 
(2) A regional council may refuse to grant a consent, or may grant a consent subject to 

conditions, if it considers that— 
(a) there is a risk from a natural hazard to the land in respect of which a consent is 

sought, or any structure on the land; and 
(b) any subsequent use of the land is likely to significant increase the risk from that 

natural hazard to that land, other land, structure or health and safety of occupants 
on that land or other land. 

 
(3) Conditions under subsection (1) and (2) must be— 

(a) for the purposes of reducing the risk from the natural hazard to an acceptable 
level referred to in subsections (1) (a) and (b) and (2) (a) and (b);  

(b) for the purposes of subsection 1 (c) any conditions must be for the purposes of 
avoiding, remedying, or mitigating the effects referred to in subsection; 

(c) of a type that could be imposed under section 108. 
 
By relying on the RMA definition of natural hazards, there is no need for s.106 to specifically 
identify different types of natural hazards. This approach prevents any duplication or 
confusion around which natural hazards should be considered under the provisions of s.106. 
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5.7.3 Refusing consents from a significant increase in the risk 

Section 106 be amended so that the consent authority must refuse consent if there will be a 
significant increase in the risk from any natural hazards (TAG, 2012, 13). 
 
This recommendation would allow for consents for controlled or restricted discretionary 
activities to be declined on the basis of the risks from natural hazards, even if the matters to 
which the territorial authority has controlled or restricted its discretion do not include natural 
hazards. As such, this recommendation would give territorial authorities greater powers to 
ensure that developments do not significantly increase the risk from natural hazards. 
 
To ensure that there is a consistent approach across councils, guidance on what constitutes a 
“significant increase in the risk” will be needed. If this guidance is not developed then it is 
likely that each council will have its own definition of what constitutes a significant risk and 
ultimately this term would probably be defined by the courts through litigation. This presents 
several potential issues including: 
 
• It may take several years for an appeal to determine a definition of “significant increase in 

the risk”. In that time, there would potentially be an inconsistent approach to defining risk 
across the country, with associated time and costs in developing a definition; 

• The definition of levels of risk provided by the Courts may not be appropriate; 
• The Courts may not provide a strong direction on defining significant risk; and 
• The definition of risk may change over subsequent appeals thereby “moving the goal 

posts” for councils. 
 
This recommendation under s.106 implies that a development must pose a significant risk in 
order to be refused consent. What is not clear within this recommendation is whether an 
incremental increase in risk over time can be construed as significant. For example a two lot 
subdivision in itself may not in itself constitute a significant increase in risk. However, the 
approval of 100 two lot subdivisions over time may incrementally increase the risk to the point 
where the cumulative risk associated with any further subdivision is significant. This matter 
may need to be addressed as part of national guidance around risk. 
 
5.7.4 Land use consents issued by regional councils  

That the potential to extend the scope of s.106 to include land use consents issued by 
regional councils be investigated (TAG, 2012, 13). 
 
Regional council rules tend to be for high hazard areas (e.g. steep slopes, river channels and 
coastal marine areas). If the provisions of s.106 applied to all regional council land use 
consents, the potential risks from natural hazards would become a mandatory consideration 
(regardless of the rule status of the activity). This approach would close any potential 
loopholes in the existing rules and the consideration of natural hazards. 
 
A potential implication of this recommendation is that s.106 would still be limited in terms of 
the consents that it would apply to. Land use consents granted by territorial authorities 
(providing that they do not involve a subdivision) would not require consideration against the 
provisions of s.106. As such, there is the potential for development to proceed in areas at risk 
of a natural hazard, if there are loopholes within the existing rules. For example, an area may 
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be prone to flooding, and an applicant wishes to undertake additions to their dwelling, which is 
a restricted discretionary activity. The matters to which the council has restricted its discretion 
do not include the risk from flooding. Therefore council has to approve the consent, without 
the ability to impose conditions or decline the development as they are unable to address the 
natural hazard risk of flooding. If s.106 applied to all resource consent applications, this 
situation would not arise. 
 
5.8 National Policy Statement (NPS) or National Environmental Standard 

(NES) 

The Government promulgate a NPS or NES on the management of natural hazards (TAG, 
2012, 13).  
 
According to the Ministry for the Environment, NPS are “instruments available under the RMA 
to help local government decide how competing national benefits and local costs should be 
balanced” (MFE). In contrast, an NES can: 
 

“… prescribe technical standards, methods or other requirements for 
environmental matters. Each regional, city or district council must enforce the 
same standard. In some circumstances, councils can impose stricter 
standards. National environmental standards not only protect people and the 
environment, they also secure a consistent approach and decision-making 
process throughout the whole country. They create a level playing field” 
(MFE). 
 

No changes are required to the existing legislation to implement this recommendation - NPS 
and NES can already be promulgated under the RMA. The development of either an NPS or 
NES would ensure greater consistency across the country in terms of how natural hazards are 
addressed. A large amount of work has already been undertaken by the Ministry for the 
Environment and Local Government New Zealand into the development of a NPS on flood 
management. While this background work did not result in the formation of a NPS on flood 
management, it may form a basis for any future NES or NPS. 
 
The development of a NPS, an NES, or both, has differing implications. These are explored in 
more detail below. 
 
5.8.1 Development of a NPS 

A NPS would allow for the development of a national set of objectives and policies to which 
territorial authorities would have to give effect. These policies can assist territorial authorities 
with deciding how competing national benefits and local costs can be balanced. A NPS does 
not contain rules and as such, each regional council (assuming a regional hazard plan is 
developed) would need to develop their own set of rules to give effect to the objectives and 
policies of the NPS. This has several potential implications including: 
 
• Consistent objectives and policies across the country relating to the consideration of the 

risks from natural hazards.  This could then be directly inserted into objectives and 
policies in local authority plans.  The outcome would be national consistency, with local 
authority rules differing to reflect the local hazardscape; 
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• Local authorities may have differing ideas around the type of rules required to implement 
a NPS and as such, unintended loopholes may be created; 

• The rules developed may not give full effect to the NPS as intended; 
• If the objectives and policies of the NPS are unclear, there could be differing 

interpretations of the outcomes sought; and 
• If a NPS were developed, it would be beneficial to have a NES to support the policies and 

overcome the implications outlined above. 
 
5.8.2 Development of a NES 

A NES would allow for the development of a national set of rules associated with the 
management of natural hazards. A NES has several advantages including: 
 
• The criteria contained in the NES would have immediate effect; 
• Consistency between local authorities across the country in terms of defining levels of risk 

(i.e. what is acceptable, tolerable and intolerable); 
• Potential to have a defined set of national consequence descriptors against which local 

authorities would assess proposals; 
• Defined thresholds for the differing level of consequences (i.e. insignificant, minor, 

moderate, major and severe); 
• Return periods for differing natural hazards would be defined; 
• It would provide risk criteria that would allow for measurable and meaningful monitoring 

and reviewing of risk reduction policies; and 
• National consistency in the risk reduction outcomes that are achieved. 
 
5.8.3 Development of both a NPS and NES 

To ensure the greatest consistency across the country for addressing the risks from natural 
hazards, one option is for both a NPS and NES be developed. While further investigation of 
this option will be required, initial advantages include: 

• No ability for local politicians or local interest groups to influence the regional hazard plan 
in a manner that would result in a low recognition of the risks from natural hazards; 

• The work required to develop a regional hazard plan could be significantly reduced and 
limited to the identification of hazards on maps, as policies and rules would be set at a 
national level. This would have significant cost savings for local authorities; 

• There would be a consistent national approach to the management of natural hazards, 
which would provide greater certainty to the public, councils and developers; 

• It allows for the development of a holistic set of objectives, policies and rules that have 
strong linkages to one another. As such, it reduces the risks of inconsistent interpretation 
of the objectives, policies and rules across the country; and 

• The development of a NES and NPS gives stronger recognition to the national 
importance of managing natural hazards. 

 
5.8.4 Implications of a NES and/or NPS on the proposed regional hazard plan 

In Section 5.6 the implications of the development of regional hazard plans were explored. To 
assist with the development of these regional hazard plans, it would be beneficial for councils 
if either a NES or NPS was already developed. This would have several advantages 
including: 
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• The criteria within a NES would have immediate effect; 
• The management of natural hazards across the country would have a greater level of 

consistency; 
• Local authorities would have a greater level of guidance on the development of these 

regional plans; 
• It would assist with helping local authorities identify what future research (e.g. risk 

assessment) was required; 
• There would be cost savings associated with the development of regional hazard plans 

as local authorities would not have to go to the expense and time of developing their own 
objectives and policies, which would then be overridden by a future NES and/or NPS; 

• It reduces the risk of vested interest groups or local politicians influencing the regional 
hazard plan in a manner that would result in a low recognition of the risks from natural 
hazards. 

 
The potential implication of the development of a NPS before the regional hazard plans is that 
the timeframe for these plans would need to be extended beyond the suggested three years 
to allow for the NPS development process. Due to the legislative powers of the NES or NPS, 
any national rules or policies created using this process would apply to developments while 
the regional hazard plans are being formulated. This would ensure that future developments 
do not exploit any loopholes in the existing district and regional plans while the regional 
hazard plan is being developed. 
 
5.9 Review of other legislation 

As part of the review, the TAG was asked to consider whether ss. 6 and 7 could be changed 
in a manner that would allow for the incorporation of the Soil and Conservation and Rivers 
Control Act 1948, Land Drainage Act 1908 and River Boards Act 1908. The TAG has 
recommended that these provisions are not included into the RMA but rather into the Local 
Government Act (LGA) 2002. The potential implications of this recommendation are: 
 
• There would be greater ease of use as the relevant provisions would be contained within 

one piece of legislation rather than being scattered through several different pieces; 
• The legislation could be updated to reflect the current development needs and pressures 

of New Zealand; 
• The legislation could be updated to reflect any changes in engineering practices as 

required; and 
• The consultation provisions of the LGA would apply, allowing communities to be involved 

with flood protection works. 

6.0 FUTURE TOOLS THAT CAN ASSIST WITH RISK-BASED PLANNING 

There are tools currently under development that have the potential to directly assist councils 
in making the transition to risk-based planning, which the TAG report implicitly recommends.  
Two of these tools with which GNS Science is involved are outlined below. 
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6.1 Envirolink Tools Project 

Currently there is limited guidance available to councils on how to include natural hazard risk 
into land use plans, and how to determine an acceptable level of risk for risk reduction.  This 
project, funded by the Ministry of Science & Innovation and led by GNS Science, aims to 
provide guidance on levels of acceptable risk for decision making, and provides a framework 
for risk reduction through land use planning. An output of this project will be a web-based 
toolkit to assist risk-based decision making for natural hazards.  The results of this project will 
assist decision makers and planning staff in assessing their level of risk to natural hazards 
and subsequent consequences. The key outcomes of the tool will be: 
 
• A methodology for assessing a community’s risk tolerance to future natural hazard 

impacts; 
• A three-step risk-based approach to land use planning: 

1. Categorise land use according to its importance (e.g. farm shed vs hospital); 
2. Assess the level of exposure of social or human elements in a given location and their 

differing levels of vulnerability, and thus risk.  This can be achieved at either regional, 
district, or site-specific scale, and from acceptable through to intolerable levels of risk; 
and 

3. Apply a quantitative and qualitative risk-based decision tool that incorporates health 
and safety, social, economic and environment consequences into planning policy and 
consent requirements. This approach allows for locational context to be included, 
rather than a ‘one fix for all’ approach. It also provides a new approach to managing 
risk – by assessing consequences first, then the likelihood of an event occurring with 
those consequences. Local decision makers can use the tool to estimate relevant 
levels of risk and consequences for their communities; 

• Illustrate the application through the use of case studies. 
 
The tool will be hosted on the Quality Planning website from September 2013, allowing free 
and unrestricted access to Council staff.   
 
6.2 Riskscape 

RiskScape is an easy-to-use, multi-hazard impact and risk assessment tool developed in 
partnership between GNS Science and the National Institute of Water and Atmospheric 
Research (NIWA). The RiskScape model provides a framework to calculate the risk of impact 
to assets from different types of natural hazards. Risk information can then inform decision 
making for a range of natural hazard management activities including land-use planning, 
emergency management, asset management and insurance. It converts hazard exposure 
information into the likely impacts for a locality or region, for example, damage and 
replacement costs, casualties, economic losses, infrastructure and business disruption, and 
number of people affected (RiskScape). 
 
RiskScape currently covers earthquakes, river flooding, tsunami, volcanic ashfall, and 
windstorm.  Future enhancements in the near future will include extending the list of hazards: 
landslides (both earthquake and rainfall triggered), coastal storm-tide inundation, proximal 
volcanic hazards (pyroclastic flows and lahars), snow storms and climate change effects 
(RiskScape).  In the future – once RiskScape is fully developed – it will become a tool that 
councils will be able to use to assist in assessing the consequences of events – particularly 
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from an economic and health and safety perspective.  Further information on RiskScape can 
be found at http://www.riskscape.org.nz/. 

7.0 SUMMARY 

GNS Science strongly supports the elevation of natural hazards within the RMA and the focus 
on the associated risks.  The inclusion of natural hazards in s.6 will elevate their status within 
the RMA and will require applicants and councils to give greater consideration to the 
associated risks compared to the existing situation; and will reduce the level of political and 
interest group interference, which has in the past meant that natural hazards have not been 
given the appropriate priority. 
 
This report provides an overview of the current legislative framework for managing natural 
hazards, followed by a discussion on each of the TAG recommendations in regards to natural 
hazards.  In summary, the following recommendations are made for further consideration by 
decision makers on the TAG recommendations: 
 
• It is considered inappropriate for lateral spreading to be included as a specific natural 

hazard, as this is an outcome of liquefaction.  If lateral spreading were specifically 
identified then ash fall, lahar and pyroclastic flows should also be specifically identified for 
volcanic eruptions; 

• Planners around the country will need to be up-skilled on the nature of risk, what 
constitutes ‘significance’, and how risk can be managed.  This could be undertaken 
through continued professional development, national workshops, developing national 
guidance, and stronger emphasis on planning for natural hazards within university 
degrees; 

• The development of guidance for planners in understanding differing likelihoods and 
taking these into account when considering the risks from natural hazards; 

• The development of national guidance on what constitutes an acceptable risk.  This 
would include tools for community debate on acceptable risk; 

• We support the recommendation for CDEM Group plans to be considered in RPS.  This 
will ensure consistency between the listed natural hazards, and also policy, in CDEMA 
and RMA; 

• Regional hazard plans and supporting legislation would need to contain very clear 
guidance on the jurisdictional boundaries for the management of natural hazards; 

• Clear guidance on risk and risk-based planning should be provided to planners prior to 
the formation of combined hazard plans; 

• We recommend that s.106 simply refers to “natural hazards” as defined under the RMA. 
Then s.106 wold not need to specifically identify different types of natural hazards; and 

• Address whether an incremental increase in risk over time constitutes a significant risk 
when a development is being considered for consent under s.106. At present this is not 
clear, and may need to be addressed as part of national guidance around risk. 

 
A number of these recommendations refer to guidance, which could take the form of 
non-regulatory guidelines and/or standards, or could be included in NPS, NES, or both. 
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Strengthening linkages between 
land-use planning and emergency 

management in New Zealand 
Saunders, Forsyth, Johnston and Becker highlight the importance of the CDEM Act in New 

Zealand in promoting natural hazard risk reduction 
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Abstract 
Fifteen years on from the inception of the Resource 

Management Act 1991 (RMA) in New Zealand, many 

councils are now, or will be, undertaking a review of 

their plans and policies. This review time, which 

results in second-generation plans, allows for policies 

to be reviewed and amended, deleted, or added as 

required. In 2002 the Civil Defence Emergency 

Management Act (CDEM Act) was enacted, and 

supports natural hazard reduction measures, primarily 

through the RMA framework. With many legislative 

requirements for planners to consider during the plan 

review process, this paper highlights to planners how 

important the CDEM Act is in promoting natural 

hazard risk reduction, and how measures under the 

CDEM Act need to be supported under the RMA 

planning framework. When CDEM Group Plans are 

reviewed in a couple of years’ time, it is equally 

important that RMA planners are involved, and that 

policies under the two pieces of legislation 

complement, rather than contradict, each other. 

This paper provides a brief overview of the RMA and 

CDEM Act. A framework is introduced showing how 

the CDEM Act and RMA can work together in 

supporting policies to reduce the risks from natural 

hazards. Several case studies provide examples of 

how linkages can be strengthened, and the 

importance of strengthening the relationships 

between policy planners and the emergency 

management profession. 

Introduction 

As natural hazards continue to inflict disastrous impacts on 
society, there is a new focus from government to community 
level to find better ways to manage these risks. Research has 
shown that disaster losses can be reduced in communities that 
have sound planning and decision-making (Lindell and 
Prater, 2003). Tools available to communities include: 1) risk 
assessments; 2) building codes and standards; 3) land use 
planning; 4) land and property acquisitions; 5) taxation and 
fiscal policies; 6) emergency management measures; and 7) 
public education (Burby et al., 2000). These tools are most 
effective when all stakeholders are engaged in the decision-
making processes (Ronan and Johnston, 2005). Britton and 
Lindsay (1995) describe “a compelling need for a closer 
integration between disaster and city planning”. Burby 
(1998) takes this point further, stating that collaboration must 
extend beyond government to embrace professional groups, 
non-governmental citizen groups, and private citizens. He 
goes on to say: “Critical to all of this is fuller 
understanding of sustainability so that the concerns about 
the use of land in hazardous areas ... are shared widely ... 
so that consensus begins to form about appropriate 
courses of public and private action” (Burby, 1998). 

The purpose of this paper is to highlight how the 
philosophies of the New Zealand Civil Defence 
Emergency Management Act 2002 (CDEM Act), in 
particular reduction measures, can be transferred into 
the resource management planning context, with the 
ultimate goal of reducing the effects of natural hazard 
events on communities. The strengthening of these 
linkages will result in increased community resilience, 
as the risk to communities from hazard events is 
reduced. Within the existing resource management 
climate in New Zealand, many Regional Councils are, or 
will be, reviewing their Regional Policy Statements 
(RPS). This review process provides an opportunity for 
stronger linkages with CDEM measures to be 
incorporated into planning practice. 
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The Resource Management Act 1991 
The RMA is the key piece of environmental legislation 
in New Zealand. Effects-based, its purpose is to promote 
the sustainable management of natural and physical 
resources. 

Under the RMA, both regional councils and territorial 
authorities have responsibilities associated with natural 
hazards. Sections 30 and 31 (functions of regional 
councils and territorial authorities) reflect that natural 
hazards are best managed at a regional council level, 
with the actual or potential effects managed at a 
territorial authority level. 

The RMA does not prescribe how development in 
hazard-prone areas is to be managed. Rather, the 
intention is to allow for the development and adoption 
of a mixture of measures to support the RMA’s single 
purpose — the sustainable management of natural and 
physical resources. Therefore territorial authorities 
may manage natural hazards by using the following 
tools (Ericksen et al., 2002): 

• Subdivision and building consents (through the 
RMA and Building Act 2004); 

• The district plan (through identifying hazards as 
required by s35, educating people as to the risks, 
provision of financial incentives, land use 
controls, and engineering works); 

• The implementation and maintenance of hazard 
registers; and  

• Resource consent applications.  

At the top of the regional planning hierarchy is the 
Regional Policy Statement (RPS). The RPS provides 
an overview of the resource management issues facing 
the region, sets region-wide objectives and policies, 
and identifies the methods to be used across the region 
to address the objectives and implement the policies. 
As the RMA was legislated in 1991, RPS’s do not 
take into account the CDEM Act requirements at this 
stage. However, with many councils reviewing their 
plans in the coming year, there is an opportunity for 
CDEM requirements to be incorporated into these 
second-generation RPS’s. 

District and regional plans are one of the most important 
aspects of the RMA. The RMA states that councils have 
to prepare plans to help them manage the environment in 
their area. These plans tell citizens what they can or 
cannot do, or whether consent is required. Regional plans 
tend to concentrate on particular parts of the 
environment, such as the coast, soil, a river or the air. 
They set out the management of discharges or activities 
to prevent the resources being degraded or polluted. 
District plans concern the use and development of land 
and set out the policies and rules a council will use to 
manage land use in its area. By looking at these plans, 
landowners are able to find out whether they need to get 
a resource consent for the activity they want to do. 

When central government wants to give local councils 
direction on environmental issues, it can issue National 
Policy Statements or set National Environmental 
Standards. This planning framework is shown in Figure 
1 below. To date there is no National Policy Statement or 
Environmental Standards for natural hazards. 

Resource Consents Designations 

Regional Coastal Plans 
Regional Councils 

New Zealand Coastal Policy Statement 
Minister of Conservation 

Regional Policy Statements 
Regional Councils 

Regional Plans 
Regional Councils

National Policy Statements 
Minister for the Environment 

District Plan 
District or City Councils 

Resource Management Act 

National Environment Standards and Regulations 

Figure 1: Planning framework under the RMA 1991 (Ministry for the Environment, 2006).  
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The Civil Defence and Emergency 
Management Act 2002 
The Civil Defence Emergency Management Act 2002 
(CDEM Act): 

• promotes sustainable management of hazards 

• encourages and enables communities to achieve 
acceptable levels of risk 

• provides for planning and preparation for 
emergencies (readiness and reduction), and for 
response and recovery 

• requires local authorities to coordinate planning and 
activities 

• provides a basis for the integration of national and 
local civil defence emergency management 

• encourages coordination across a wide range of 
agencies, recognising that emergencies are multi-
agency events. 

The CDEM Act requires that a risk management 
approach be taken when dealing with hazards. In 
considering the risks associated with a particular hazard, 
both the likelihood of the event occurring and its 
consequences must be considered. As part of the 
comprehensive approach to civil defence emergency 
management (CDEM), all hazards, not only natural 
hazards, must be taken into consideration. The primary 
goal for communities is to be self-reliant. Communities 
should aim to reduce the likely impact from, prepare for, 
and be able to respond effectively to, emergency events 
on their own. To encourage this, regional cooperation 
and coordination are paramount and form one of the 
cornerstones of the Act. 

Under the current CDEM philosophy, the ‘4-R’s’ 
(reduction, readiness, response, recovery,) are critical 
components of the comprehensive emergency 
management approach (MCDEM, 2002): 

Reduction 

• Identifying and analysing long-term risks to 
human life and property from natural or man-
made hazards; 

• taking steps to eliminate these risks where 
practicable and, where not, reducing the 
likelihood and the magnitude of their impact. 

Readiness 

• Developing operational systems and capabilities 
before an emergency happens. These include self-
help and response programmes for the 

general public, as well as specific programmes 
for emergency services, utilities, and other 
agencies. 

Response 

• Actions taken immediately before, during or 
directly after an emergency, to save lives and 
property, as well as help communities to recover. 

Recovery 

• Activities beginning after initial impact has been 
stabilised and extending until the community’s 
capacity for self-help has been restored. 

For the purpose of this paper, the focus is on those 
land use reduction measures that can be achieved 
through the RMA framework. Reduction 
considerations are included within the CDEM Act, the 
National Strategy, National Plan, and some CDEM 
Group Plans. The National Strategy consists of Goals, 
Objectives, Targets and Outcomes, and Actions. Goal 
2 of the Strategy is “To reduce the risks from hazards 
to New Zealand”. There are four objectives (A-D) 
under this goal, two of which are directly relevant to 
land use planning. Objective C is to “Encourage all 
CDEM Stakeholders to reduce the risks from hazards 
to acceptable levels”. The objective acknowledges that 
land use planning does play a role, and the reader is 
directed to the Quality Planning website managed by 
the Ministry for the Environment for planning issues 
and best practice techniques. Objective D is to 
“Improve the coordination of government policy 
relevant to CDEM”. It does not state what policy or 
legislation should be considered, or which central 
government agencies should be working together. 

While reduction is included in the National Strategy, the 
National Plan is predominantly an operational plan, with 
comparatively little guidance on reduction compared 
with the other 3 R’s. The Guide to the National Plan 
acknowledges this, and does provide some guidance on 
where reduction measures can be incorporated outside 
the CDEM framework. An example of this is shown in 
Figure 2 over page, which presents the operational side 
of the National Plan framework, with the linkages to 
reduction on the left hand side. 

Reduction is shown to be included in other central 
government policies and local RMA plans, however 
these links need to be strengthened. There is no further 
guidance provided on how reduction is included through 
the RMA; how it is implemented through the Building 
Code, GeoNet1 and hazards research; nor how regional 
or district plans can play a role. 

1 GeoNet is New Zealand’s geological monitoring project, which provides real-time monitoring and data collection for rapid response and 
research into earthquake, volcano, landslide and tsunami hazards (www.geonet.co.nz). 
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Figure 2: Relationship of the National CDEM Plan to the CDEM Act, National CDEM Strategy, CDEM Group plans, and other agencies’ 
operational plans. Readiness, response and recovery planning and activities also link to more broadly based risk reduction policies and 
programmes at the national and local levels (MCDEM, 2006). 

Reduction measures are incorporated within the Guide 
to the National CDEM Plan again when it presents the 
structure for CDEM Groups (see Figure 3). While 
reduction is mentioned on the right, the diagram does 
not explain who is responsible for hazard and risk 
reduction, or how this risk reduction is achieved. 

To promote reduction measures, the authors propose a 
framework to show how reduction measures can be 
incorporated into the RMA planning framework. 

A framework for strengthening 
linkages 
From anecdotal evidence, it appears that the planning 
processes of both the RMA and CDEM Act regarding 
reduction measures currently work somewhat in 
isolation to each other, or in ‘silos’. Resource 
management planners have little understanding of the 
reduction requirements under the CDEM Act, how 
they have a part to play under the RMA, and vice 
versa. To strengthen the linkages, a framework has 
been developed to show where linkages between the 
RMA and CDEM Act processes can occur (see Figure 
4). It outlines the legislative framework of both pieces 
of legislation, with key statutory and non statutory 
documents included. 

Colour-coded, it shows the hierarchical role of central 
government documents, regional council/regional CDEM 
group documents, and district council documents. At the 
bottom of the framework are non-statutory planning 
tools, which include plans made at both regional and 
district level. These plans, while being produced under 
the RMA and CDEM Act to fulfil responsibilities, also 
serve to improve statutory documents by informing the 
future direction of land use and mitigation measures. 
Therefore the double arrows indicate information flowing 
between documents – each influencing the other. 

From the framework it can be seen that the key reduction 
linkage between the two pieces of legislation is from 
CDEM Group Plans to Regional Policy Statements. The 
inclusion of reduction measures in a RPS ensures that 
those policies will be included in regional and district 
plans, as these plans must give effect to RPS’s, and 
district plans must not be inconsistent with regional 
plans. From CDEM Group Plans, reduction measures are 
influenced by research and associated reports. These fall 
into the category of non- statutory planning tools, and 
can link into other plans (for example, hazard mitigation 
plans can influence growth strategies) by highlighting 
specific hazard areas, such as flood zones. 
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Figure 3: CDEM Group Structure (MCDEM, 2006). 

The relationship between the Group Plans and RPSs is 
extremely important, as it is through this level of 
planning documents that successful reduction policy can 
be achieved. While not all Group Plans have reduction 
measures included, those that do can influence RPS 
reviews to incorporate more reduction measures. This 
also works in the other direction – CDEM Group Plans 
are due to be reviewed in approximately two years time, 
and planners/emergency management officers can ensure 
that policies in the RPS are incorporated into the CDEM 
Group Plan. This linkage allows for reduction policies to 
be incorporated under two legislative tools, which in turn 
will provide stronger defence of land use planning 
decisions. 

While the purpose of this paper is to explore linkages 
between the CDEM Act and the RMA, it is 
acknowledged that there are many other pieces of 
legislation and associated documents which link into 
the RMA planning framework, as shown in Figure 
5.The following linkages to reduction measures have 
been identified: 

Building Act 2002 – under Section 35 of the Building Act, a 
Project Information Memorandum (PIM) is a report 
prepared by a council prior to the construction of a 
building. As well as other information, it provides 
information on special land features, which may include 
potential: erosion, avulsion (removal of land by water 
action), falling debris, subsidence, slippage, alluvium 
(deposition of silt from flooding), inundation (flooding), 
sea spray zones, soft ground, and the presence of 
hazardous contaminants. Ideally these land features should 
be included in some way in the district plan, by locating 
areas on planning maps as hazard overlays, and/ or having 
associated policy for activities in these areas. 

Also, under section 71 of the Act a territorial authority 
(TA) must refuse to grant a building consent on land 
subject to natural hazards, unless it considers the building 
work or land can be protected from the natural hazard 
risk. Natural hazards are defined as erosion, falling 
debris, subsidence, inundation and slippage. Under 
section 72, if the TA considers the work will not worsen 
or accelerate the natural hazard, and that it is reasonable 
to grant a waiver, then the TA must grant a 
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Statutory Non-statutory Central Government Regional level District level 

Figure 4: Hazard reduction linkages between the RMA and CDEM Acts. 

building consent. Any consent granted under section 72 
must notify the Registrar-General of Land, who will note the 
hazard concerned on the certificate of title. This is often 
referred to as ‘tagging’ the title. 

The combined management of hazard through section 35 
and sections 71-74 of the Building Act, can be linked 
through good policy at territorial authority level. 

Local Government and Official Information Act 1987 – 
a Land Information Memorandum (LIM) is similar to a 
PIM, in that information can be requested on a parcel 
of land, which includes the above listed hazards for a 
PIM. Those considering purchasing a property are 
recommended to obtain a LIM before finalising the 
purchase. The LIM is often very useful in assisting 
potential landowners in deciding whether the land is 
worth purchasing, free from any restrictions, and 
whether the intended use of the land is feasible. 

Local Government Act 2003 (LGA) – The LGA requires 
the creation of long term council community plans 
(LTCCP). The purpose of a LTCCP is to: 

(a) describe the activities of the local authority; and 

(b) describe the community outcomes of the local 
authority’s district or region; and 

(c) provide integrated decision-making and co-
ordination of the resources of the local authority; 
and 

(d) provide a long-term focus for the decisions and 
activities of the local authority; and 

(e) provide a basis for accountability of the local 
authority to the community; and 

(f) provide an opportunity for participation by the 
public in decision-making processes on activities 
to be undertaken by the local authority. 

LTCCPs contain community outcomes, proposed 
budgets and performance measures looking ahead for 
10 years. The document looks at the first three years in 
detail and the next seven years are indicative. The plan 
is revised once every three years and an Annual Plan is 
produced as part of this process. 

Soil Conservation and Rivers Control Act 1991 – includes 
provisions for the prevention of damage by erosion and 
the protection of property from damage by floods. 
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Figure 5: Legislative linkages (adopted from ALAHLG, 2003). 

Examples of how linkages 
can be strengthened 
The following three examples show how linkages can be 
strengthened between the RMA and CDEM Act: 

Horizons Regional Council 

Horizons Regional Council (covering the Manawatu-
Wanganui region) is replacing its seven current resource 
management plans with one easy-to-use document, a 
combined Regional Policy Statement and Regional Plan. 
Meanwhile, the local CDEM Group Plan considers 
hazard reduction measures, which include planning tools 
(Horizons Regional Council, 2005). During the One Plan 
process, Horizons intends to strengthen hazard reduction 
policies, which in turn can be adopted by the next update 
of the CDEM Group Plan. 

Queenstown Lakes District Council 

The centre of Queenstown, a major tourist destination, is 
flooded periodically. Since the last major flood in 1999, 
several types of physical works have been proposed and 
discarded (Forsyth et al. 2004). A new Flood Strategy 
(ORC/QLDC, 2006) changes tack, emphasising the 
responsibility of individual citizens in “Learning to live 
with flooding” and improving public guidelines about the 
risk and recommended actions. Although the new 
strategy is still conceptually isolated from the CDEM 
Group Plan and the Regional Policy Statement, this new 
philosophy will no doubt be incorporated during 
forthcoming reviews of both documents. 

Review of the New Zealand Coastal Policy 
Statement (NZCPS) 

The NZCPS, in effect since 1994, is currently under 
review. A section on coastal hazards acknowledges the 
need for coordination between the CDEM Act and the 
RMA (DoC, 2006, p52). This is a good example of 
integration between the two pieces of legislation, which 
will enable consistency of approaches, reduction 
measures that satisfy the legislative requirements, and 
ultimately enhance sustainable development and 
communities. 

Conclusion 
A framework has been developed to assist in 
strengthening linkages between the CDEM Group Plans 
and resource management plans — the key link being to 
the RPS. Many RPSs are due for review, and it is 
imperative that planners take into consideration at this 
stage reduction measures and actions in their region’s 
CDEM Group Plan. Only when these linkages are 
strengthened, can issues, objectives, policies and 
methods in regional and district plans be improved and 
focused on reducing the effects of natural hazards on 
communities. Also, when CDEM Group Plans are 
reviewed in the next couple of years, an opportunity 
exists to support the RPS of the region by incorporating 
reduction measures in the RPS into the Group Plan. 

By RMA and CDEM policy and plans supporting each 
other and integrating reduction measures, the sustainability 
of communities can ultimately be improved. 
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APPENDIX 2 KAIHIKATEA ESTATE DEVELOPMENT 

An example of how mitigation can be interpreted and implemented is the Kahikatea Estate 
subdivision application in the Thames-Coromandel District.  The application provides one 
example where mitigation measures have been put in place, but risk to property (and 
personal safety, depending on the effectiveness of emergency management plans) is 
increased.  This example also highlights how risk governance is dependent on institutional 
arrangements – in this case, the legal framework of the RMA. 

Located on the Tairua River floodplain, the site is tidally influenced and had been flooded 
from the river five times during the previous 12 years.  As such, the site is expected to flood 
on average every two to five years (Tonkin & Taylor, 2005).   The site is deemed a high 
hazard site by the regional council (Waikato Regional Council), as the depth of flow in the 
main floodway is greater than one metre and/or speed of flow is greater than one metre per 
second.  Rather than avoiding the risk altogether, this hazard was addressed by the 
applicants with mitigation options, their philosophy being to “recognise the risk of flooding 
that exists and to take measures to overcome the hazard risks, without endeavouring to 
impede the natural flow patterns of floodwater through the site” (Bhana, 2005, p7). 

Original mitigation options proposed by the applicants included (Bhana, 2005, p7-8): 

• A pontoon jet-drive rescue craft being permanently maintained on site.  Carrying up to 
nine people, the craft would be used to evacuate people from their homes from 
designated loading and unloading areas.  Several people in the area would be trained to 
operate the rescue craft on a first-response basis. 

• Automated early warning systems to monitor river and rainfall levels, to provide 
adequate warning to evacuate if required.  This system is also linked to the first 
response [emergency management] network. 

• Safe areas will be provided above the flood levels where cars could be stationed in 
the event of rising water levels, with all-weather access to the main road.  Alarms would give 
ample time for vehicles to be taken to the designated area.  Community facilities would be 
above any flood levels, and would provide shelter for the residents if required as well as a 
command post for a first-response team. 

Also identified in the consultant report (Tonkin & Taylor, 2005, p18) was that: 

Potential damage to buildings and building platforms will be mitigated by setting 
minimum floor levels to EW [Environment Waikato3] standards and constructing 
platform batters and building foundations to withstand flood velocities. In a similar 
way, the potential for loss of life and/or injury may be mitigated by proper planning 
and procedures. 

The upstream corners of the building platforms were also to be reinforced (Arcus, 2006).  It 
was summarised in the consultant report (Tonkin & Taylor, 2005, p20) that: “The risk of 
developing within the floodplain is accepted by the developer …”.  This raises issues of who 
is accepting the risks – the developer in the short term, but future purchasers in the long 
term.  The Regional Council stated in their planner’s report that: 

                                                 
3 EW changed its name in April 2011 to Waikato Regional Council (WRC). 
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…the current location of the building platforms or sites for residential development 
proximity to the Tairua River based a [sic] precautionary approach to represent too 
great a risk to be suitable for residential development (cited in TCDC, 2006, p23). 
 

The application was publicly notified, and subsequently an independent commissioner was 
appointed.  In June 2006 the Commissioner approved the application, subject to conditions 
of consent being imposed (including the provision of a rescue boat).   In his conclusion, the 
Commissioner stated that “Material damage to structures is unlikely because the structures 
are above a very conservative minimum floor level” and “Occupants are unlikely to be at risk 
because of the warning system. In the unlikely event that it fails there are other factors which 
would alert occupants to flood” (Arcus, 2006, p31). 
 
In May 2008 the Environment Court issued a consent notice which included the following 
conditions (Judge Dwyer, 2008, p3-4): 

3. The consent holder shall provide a detailed Emergency / Hazard Management Plan ‘E/HMP’, 
detailing the provisions to be made to ensure the safety of occupants of the subdivided lots in the 
event of inundation of the site.  This shall be submitted for the approval of the Thames-
Coromandel District Council’s Monitoring Officer.  The E/HMP shall include but not be limited to 
the following measures: 

a) Ensuring the installation and ongoing maintenance of a new river level recorder. 

b) Ensuring an existing river gauge (Broken Hill) is upgraded to provide secure and ongoing river 
level data. 

c) The installation and ongoing maintenance of a 24 hour a day river level monitoring system 
shall be connected to all residential buildings and the Regional Council. 

d) Ensuring the provision of an evacuation plan.  This is to be developed and maintained by the 
Residents Association of Kahikatea Estate, and will be developed around different responses 
corresponding to onsite water levels. 

e) Ensuring members of the residents association receive as minimum annual training in 
compliance with the provisions of the E/HMP. 

f) Ensuring the culverts under the internal driveway are regularly maintained including at least 
annually the  

I. Clearance of any accumulated debris, and 

II. Rectifying any visible signs of erosion. 

g) Ensuring any maintenance to the internal private way results in the RL of the private way 
being retained at the Hauraki Catchment BD Datum level of 14.5 metres with variance of 0.02 
metres. 

h) Ensuring the ongoing maintenance of the building platforms for flood defence purposes for 
each of the residential lots. 
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i) Ensuring the area defined as ‘Restricted Planting Area’ is managed so its primary purpose as 
a floodway is not compromised. 

4. The consent holder shall provide to the Thames-Coromandel District Council a copy of the 
documentation establishing the Residents Association and setting out to the satisfaction of the 
Council’s Monitoring Officer the responsibilities of the Association in terms of on-going site 
management.  This includes arrangements to ensure compliance of the E/HMP; and providing 
Council with an annual report demonstrating on-going compliance.  This is to be prepared by an 
independent certifier appointed by the Association and acceptable to the Council’s Monitoring 
Officer. 

The original jet boat response measure was not included in the final decision. This case 
provides an example of the wider implications for risk reduction, including the importance of 
qualifying and/or quantifying the levels of risk for natural hazards to ascertain and clarify what 
is acceptable, tolerable and intolerable; who accepts the short- and long-term risks i.e. the 
developer versus a future purchaser; and the paradoxical relationship between mitigation 
and risk reduction (i.e. mitigation does not necessarily result in a reduction of risk). In this 
case, risks to property are still potentially problematic for those dwelling in these properties.  
While the developer was willing to accept the risk, future owners/generations will have a 
legacy of flood risk to live with if they choose to (see also Handmer (2008)).  The mitigation 
measures proposed lead to an increase in risk from the original land use, otherwise the 
consent conditions would not be required.  To date, the development has not yet begun due 
to the 2009-10 economic recession. 
 
The decision highlighted the inadequacy of the existing district plan provisions for managing 
flood risks.  As a result of this decision, the Thames-Coromandel District Council undertook a 
plan change to the flooding section of the district plan’s natural hazard chapter, which is yet 
to become operative.  Ironically, the website for the development states that: 

Sites will have a high standard of amenities including a gravelled driveway to 
improve water dispersal … The development exceeds local body resource consent 
standards, preventing any possible risk of flooding to platforms or homes: so your 
house is safe as … well, houses (Kahikatea Estate). 

This statement provides an example of the developer bearing the risk while properties are 
sold.  Local body resource consent standards are exceeded due to the risk of flooding; it is 
still possible that platforms and homes can be flooded (hence the requirement for a warning 
system and evacuation plan). 
 
When assessing mitigation measures, timeframes (i.e. likelihood, recurrence intervals, return 
periods, probabilities etc.) should be considered to assess whether mitigation measures are 
adequate for the risks and consequences involved.   
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APPENDIX 3 RISK-BASED APPROACH TO LAND USE PLANNING FOR 
NATURAL HAZARDS 

The risk-based approach uses terminology and principles which are within the TAG 
recommendations. As such the risk-based planning approach provides a potential pathway 
which councils can follow if these recommendations become law.  
 
The following methodology for a risk-based planning approach is an adaptation of the 
approach detailed within Saunders & Beban (2011) and Saunders (2012). It should be noted 
that the levels of risk and risk descriptors provided within this summary are examples of 
potential threshold levels which can be used, and are still under development. 
 
6.1 Step 1: Determine severity of consequences 
The first step of the process is to determine the land use (zone) of a property or properties.  
This can be assisted by consulting the relevant district/city plan.  These zones identify the 
types of land use permitted in a particular area, which assists in determining what form of 
development is predominantly at risk from the natural hazard. This approach also ensures 
consistency with the terms used within the District Plan context.  Inspections on the ground 
should then confirm the actual land uses as it is not uncommon for activities to be located out 
of zone.  
 
Once the land use has been confirmed, the consequences of an event on that land use need 
to be determined.  Figure 1 provides a matrix consisting of two key parts: severity of impact 
and description of consequences. 
 
It is important to note that some hazard events will not have catastrophic losses.  For 
example, and earthquake and tsunami can potential have major and catastrophic losses; 
floods and landslides are likely to only result in consequences up to ‘moderate’.  To rank the 
consequences, the most severe consequence is taken as representing the severity of an 
event. 
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Severity of 
Impact 

Scale  Economic 
(1) 

Social/Cultural    Built  H&S 
Buildings  Critical Buildings  Lifelines 

Catastrophic 
 

(V) 

District  >$20 
billion  On‐going serious social issues.  >$10 billion  50% of critical facilities 

unable to function  Out of service for > 1 month 
(affecting > 30,000 people) OR  
suburbs out of service for > 6 

months (affecting < 300 people) 

> 300 dead 
> 3000 inj. 

Property  > 50% 
Significant irreparable damage to 
buildings and items of cultural 

significance. 
> 50% 

Catastrophic damage, unable 
to be function. Alternative 

location required. 

Major 
 

(IV) 

District  $2‐20 
billion  On‐going serious social issues  $1‐10 b 

50% of buildings suffer major 
damage, functionality 

compromised. 

Out of service for 1 week – 1 
month (affecting > 30,000 
people) OR suburbs out of 

service for 6 weeks to 6 months 
(affecting < 300 people) 

30 – 300 
dead 

 
300 – 3000 
injured Property  20 – 50%  Significant damage to buildings 

and items of cultural significance  20 – 50% 
Generator power required.  
Some services relocated to 

alternative location. 

Moderate 
 

(III) 

District  $200m – 2 
billion  Medium‐term social issues  $100m – 1b 

25% of buildings suffer 
moderate damage but still 

functional 

Out of service for 1 day to 1 
week (affecting > 30,000 
people) OR suburbs out of 

service for 1 week to 6 weeks 
(affecting < 300 people) 

3 – 30 dead 
30 – 300 
injured 

Property  10 – 20%  Permanent damage to buildings 
and items of cultural significance  10 – 20%  Generator power required 

for a short period of time. 

Minor 
 

(II) 

District  $20 – 200 
million  Minor social issues  $10 – 100 m 

All buildings able to fully 
function, minor damage 

only. 

Out of service for 2 hours to 1 
day (affecting > 30,000 people) 
OR suburbs out of service for 1 
day to 1 week (affecting < 300 

people) 

<= 3 dead 
3 – 30 
injured Property  1 – 10% 

Minor temporary damage to 
buildings and items of cultural 

significance 
1 – 10% 

Insignificant 
 
(I) 

District  < $20 
million 

Negligible short‐term social 
impacts on local population.  < $10 million 

No damage, fully functional 

Out of service for up to 2 hours 
(affecting > 30,000 people) OR 
suburbs out of service for up to 
1 day (affecting < 300 people) 

No dead 
< 3 injured 

Property  < 1%  Repairable minor damage to 
items of cultural significance.  < 1% 

Figure 1 All-hazard consequence table (indicative only, still under development) 



2012 

 

 

GNS Miscellaneous Series 2012/48  49 

 

6.2 Step 2:  Evaluate the likelihood of an event 
Once the land use and consequences have been determined, only then should the likelihood 
be evaluated.  Figures 2 and 3 provides a likelihood scale which can be used as a guide.   
 
Level  Descriptor  Description  Indicative frequency  AEP 

5  Almost 
certain 

The event will occur on a regular 
basis 

Once a year or more  1 

4  Likely  The event has occurred several times 
or more in your lifetime 

Once every 10 years   0.1 

3  Possible  The event might occur once in your 
lifetime 

Once every 100 years  0.01 

2  Unlikely  The event does occur somewhere 
from time to time 

Once every 1,000 years  0.001 

1  Rare  Possible but not expected to occur 
except in exceptional circumstances 

Once every 10,000 years  0.0001 

 
Figure 2 Likelihood table with qualitative and quantitative descriptions 
 

 
Figure 3 Likelihood graph showing breadth of likelihood across qualitative descriptors 
 
Figures 2 and 3 are only a guide to the potential likelihoods that could be associated with the 
relevant risk level for a natural hazard. As previously noted, not all hazard events will result 
in catastrophic losses. While some hazards have similar return periods, their likelihood, 
consequences, forecasting and warning capabilities may be different (for example high 



2012 

 

 

GNS Miscellaneous Series 2012/48  50 

 

rainfall events can be forecast, flood warnings can be given, and evacuation of communities 
are possible – unlike the situation for earthquakes which may also have greater 
consequences than a flood) (Saunders 2010).  
 
Once the land use, consequences and likelihood (steps 1 and 2) have been determined, 
then the options for land use planning can be assessed.  The methodology of this final stage 
of the process is outlined in the following section.  
 
6.3  Step 3: Take a risk-based approach 
In order to take a risk-based approach, the consequences and likelihood need to be 
quantified to provide a level of risk.  To achieve this, a matrix can be used incorporating the 
relevant risk level, expressed as a function of consequences multiplied by likelihood (Figure 
4). Consequences are relabelled from roman numerals into Arabic numerals to allow for the 
calculation.   The risk then ranges from 1 (extremely low) to 25 (extremely high). 
 

Consequences 
Likelihood 1 2 3 4 5 

5 5  10  15 20 25
4 4  8  12 16 20
3 3  6  9 12 15
2 2  4  6 8 10
1 1  2  3 4 5

 
Figure 4 Quantifying consequences and likelihood (adapted from Saunders, 2012)  
 
The risk levels then need to be determined.  Figure 7 shows how the risk levels were 
determined from Figure 5.  In practice, participation and associated debate would be 
required within Council and with the community to determine the thresholds for the levels of 
risk.   
 
 
Risk Level of risk 
1-9 Acceptable (two categories; 1-4 and 5-9) 
10-14 Tolerable 
15-19 Tolerable with consent 
20-25 Intolerable 

 
Figure 5: Qualifying levels of risk from Figure 3  (adapted from Saunders, 2012)  
 
Once levels of risk have been determined, the matrix is then colour coded (Figure 6), based 
on the levels of risk shown in Figure 5.  The use of colours allows a faster assessment of the 
levels of risk involved.  The colours of green (acceptable), blue (tolerable), yellow and 
orange (tolerable with consent) and red (intolerable) are considered standard colours for this 
approach (Standards New Zealand, 2004). 



2012 

 

 

GNS Miscellaneous Series 2012/48  51 

 

 
Consequences 

Likelihood 1 2 3 4 5 
5 5  10  15 20 25
4 4  8  12 16 20
3 3  6  9 12 15
2 2  4  6 8 10
1 1  2  3 4 5

 
Figure 6:  Colour coding the matrix based on level of risk (adapted from Saunders, 2012)  
 
 
The stage uses the colours, based on the levels of risk, to determine the consent status (i.e. 
treatment) of the activity (Figure 7).   
 
Level of risk Consent 
Acceptable  Permitted    
Acceptable  Controlled    
Tolerable   Restricted Discretionary 
Tolerable with consent  Discretionary    
Intolerable  Non complying, prohibited 

 
Figure 7:  Level of risk and associated consent status (adapted from Saunders, 2012)  

 
In the final stage of the process consequence values 1–5 are relabelled into roman numerals 
to ensure no confusion between the likelihood scale and consequence scale.  Figure 8 
provides the final framework where risk equates to consent status applied. 
 
 

Likelihood I II III IV V
5
4
3
2
1

Consequences

 
 

 
Likelihood

5 Almost certain
4 Likely
3 Possible
2 Unlikely
1 Rare

   
 
Figure 8:  The risk-based planning framework (adapted from Saunders, 2012)  
 

Level of risk Consent 
Acceptable  Permitted    
Acceptable  Controlled    
Tolerable   Restricted Discretionary 
Tolerable with consent  Discretionary    
Intolerable  Non complying, prohibited 
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Non-complying and prohibited are merged together, but it is acknowledged that the former 
allows for development, while the later avoids development.  For the purposes of this 
example, the two are merged to allow for high consequence activities to take place in high 
risk areas, which may not be able to be avoided e.g. a port. 
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