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ABSTRACT: Twenty-four district plans and regional policy statements from the Hawke’s
Bay, Waikato and Bay of Plenty regions were analysed in order to examine how councils plan
for earthquake hazards. The results indicate that methods of accounting for earthquake hazards
vary between different districts and regions. In general, plans and policy statements themselves
contain very little information about the nature of earthquakes, the location of fault lines in the
area or information on the possible effects of earthquakes. Earthquake hazards are in most part
dealt with as part of an ‘all hazards’ framework, and are not specifically singled out for mention
in plans or policy statements. Most of the objectives, policies, methods and environmental
outcomes contained in plans or policy statements, are based on the ‘all hazards’ approach. Only
three district plans in the regions studied have actual objectives, policies or methods that
specifically mention earthquakes or make some attempt to plan for their specific nature. The
majority of districts do not have any specific rules written in their plan for earthquakes, although
many districts have rules for other hazards such as flooding, land instability, erosion and coastal
hazards. Finally, a third of district plans make reference to the Building Act 1991 to reinforce
the fact that buildings in the district must be built to specification in order to perform in an
earthquake, but only three have any additional earthquake-specific policies.

1 INTRODUCTION

In historical times there have been many earthquakes in New Zealand large enough to cause
damage and disrupt normal life (Figure 1). In future, we can reasonably expect that high
magnitude earthquakes will continue to occur, and planning in advance may be the most
effective means of avoiding or mitigating any adverse effects.

This study is concerned with planning for earthquakes. It looks at how earthquake hazards
are currently addressed by a selection of North Island regional and district councils and to what
extent they are incorporated into plans and policy statements. First this paper will outline the
legislation that covers natural hazards and will detail some aspects of planning for hazards. It
will then go on to explain the method of collecting data, and the results of the data collected.
Finally we draw some conclusions on the methods used by regional and district councils to plan
for earthquake hazards.
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New Zealand's historic earthquakesl

Notable shallow (generally less than 30km deep) earthquakes since 1848 (NZSTD time).
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Figure 1. New Zealand’s historic earthquakes (GNS)

2 LEGISLATION COVERING NATURAL HAZARDS

New Zealand’s Resource Management Act 1991 (RMAct) requires that regional and district
councils prepare regional policy statements and district plans respectively. In terms of natural
hazards, the RMAct gives both regional and local authorities the function of controlling land use
for the purpose of avoiding or mitigating natural hazards (Section 30 (1)(c)(iv) and 31(b)).
Plans and policy statements must be prepared in accordance with council functions under
Section 30, making it necessary for regional and district councils to consider the avoidance or

mitigation of natural hazards when preparing such a document.

In addition, councils are

required under the RMAct to keep records of natural hazards (Section 35(5)(j)).

Hazard threats of regional level significance are the responsibility of regional councils, while
territorial authorities are responsible for hazards of district level significance. If no
responsibilities for a hazard are identified in a district plan then the regional council covering
that jurisdiction is responsible for the hazards located in that district (Hinton and Hutchings,

1994).
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As well as the RMAct, the Building Act 1991 (and Building Amendment Acts 1992, 1993,
1996) must also be considered when planning for natural hazards. Under the Building Act 1991
all building work must comply with the Building Code 1992 (Section 7(1)). Section 31(2) (a)
requires that information about certain (site specific) natural hazards known to local authorities
but not apparent in the district plan, be provided when a Project Information Memorandum
(PIM) is issued for a building project. Section 36 of the Building Act prevents the issue of a
building consent for building on land, which is affected by certain (site specific) natural hazards,
unless the hazards have been avoided or mitigated. Under section 36(2) a building consent can
be issued in certain circumstances, and a section 36(2) notice is then registered on the title.
Once the notice has been registered on the title, a local council is then exempt from liability,
should the building be damaged by a natural event (Ericksen et al., 1996).The Building Act also
gives territorial authorities the power to prevent access to a building deemed prone to
earthquakes, and to give notice of the work to be done on an earthquake prone building.

The main difference between the Building Act and the RMAct is that the Building Act
concerns a building’s construction and subsequent use while the RMAct, affects the placement
of the building as it relates to hazardous land (Ericksen ef al., 1996). Their similarities lie in
that both the RMAct and Building Act are based on a non-regulatory framework. Both acts
provide frameworks for decision making by local government (decentralisation), are concerned
with outcomes or effects and give a wide scope for the management of natural hazards (Britton
and Clark, 2000).

In addition, other statutes exist that also refer to aspects of emergency management, but are
not covered in this overview. These include the Local Government Official Information and
Meetings Act 1987, the Civil Defence Act 1983 (and Civil Defence Amendments Acts 1988,
1989) and the Proposed Civil Defence/Emergency Management Bill.

3 WHAT CONSTITUTES A ‘GOOD PLAN’?

There is no single definition of what constitutes a good plan. Kaiser et al. (1995) have
_defined some of the elements that contribute to creating a good plan:

The plan documents the existing local conditions and issues, and identifies and guides

selection of alternative solutions;

The plan has clear and comprehensive goals that represent the shared local vision of a

liveable community; and

Policies in the plan serve as a general guide for action to make decisions and achieve goals.

Several overseas research projects have been completed on what constitutes a ‘good plan’
with regards to natural hazards (for example, Berke and French, 1994; Burby and Dalton, 1994;
Dalton and Burby, 1994; Berke et al., 1996; Burby et al., 1997). These studies supported the
ideas of Kaiser et al., (1995) and also found that better quality plans promote more extensive
use of land use controls in hazardous areas. In addition, Burby and Dalton (1994) found that
plan quality was a strong predictor of community success in limiting hazard area development.

Berke et al. (1996) has identified five dimensions of local policy context that are related to

_policy outputs:-

local commitment to hazard mitigation;

local capacity to plan;

the local perception (or concern) of threat from natural hazards;

feasibility of taking natural hazard mitigation action in the land development market; and
degree of threat posed by hazards. They suggest that as these variables increase, the quality
of local plan mitigation elements increase.

A number of specifically New Zealand focussed studies have also spent time researching
what a ‘good plan’ consists of (for example, Dixon et al., 1997; Berke et al., 1999) but only
limited research has been undertaken specifically on New Zealand policies that relate to natural
hazards (Berke, 1994; Berke et al., 1997). Berke (1994) found that none of the eight plans and
policy statements he analysed included information on emergency response or specified
potential losses from natural hazards in hazard prone areas, while Berke et al. (1997) found that
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only a small number of plans analysed included this information. Berke ef al. (1997) also noted
that New Zealand has an uneven coverage of hazard and vulnerability databases and completed
hazard maps over its regions and districts.

4 METHOD

While a number of previous hazard-based planning and policy studies have been completed
in New Zealand, they have all been of a general hazard nature. The purpose of this study was to
take a particular hazard (earthquakes) and analyse how that hazard is incorporated into plans
and policy statements in the Hawke's Bay, Bay of Plenty and Waikato (Figure 2). In all, a total
of 24 district plans and regional policy statements from those regions were analysed.

Figure 2. Location of Hawke's Bay, Bay of
Bay of Plenty Plenty and Waikato regions, and the
Region districts within them.
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Maps at different scales

A number of districts fall under the jurisdiction of several regions, so for the purpose of this
_study we made the following groupings:-

Hawkes Bay Region — Napier City, Hastings District, Wairoa District, Central Hawke’s Bay

District.

Bay of Plenty Region — Opotiki District, Tauranga District, Western Bay of Plenty District,

Kawerau District, Whakatane District and Rotorua District.

Waikato Region — Otorohanga District, South Waikato District, Waikato District, Franklin

District, Waitomo District, Hamilton City, Thames-Coromandel District, Hauraki District,

Waipa District, Matamata-Piako District and Taupo District.
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Using plans and policy statements available as of May 2000 from the regions and districts
listed above, a content analysis was undertaken. This involved:-

1. Deciding which aspects of earthquake hazards and hazards in general to identify as be-
ing present in plans and policy statements. The categories that were used are presented
in Table 1.

2. Reading through each plan or policy statement and using a simple coding system to de-
note whether or not a category was present in a plan. For each category yes=1 and
no=2. In some cases the question was not applicable and 0 was entered as a data figure.

3. Statistical analysis of the coding to determine the frequency of elements and the rela-
tionship (Cramér’s V) between regional policy statements and district plans.

Table 1. Categories identified in plans and policy statements

STRUCTURE OF THE PLAN/POLICY STATEMENT
oNo section on natural hazards
HAZARD AND EARTHQUAKE DEFINITIONS Does the plan/policy statement:

Have the definition of a hazard?

List earthquakes as hazards?

Mentions earthquakes as a hazard that could affect the district or region?
Locate the fault lines in the district or region?

® Describe the earthquake hazard and its effects?
OBJECTIVES Does the plan/policy statement have:

®  Objectives that are ‘all hazard’ based?
e  Specific Objectives for earthquakes?

e Specific Objectives for other hazards?
POLICIES Does the plan/policy statement have:

e Policies that are ‘all hazard’?

e A specific policy or policies on earthquakes?

e Specific policies for hazards other than earthquakes?
METHODS Does the plan/policy statement have:

®  Methods that are ‘all hazard’?

Methods that mention earthquakes specifically?

Methods that mention specific hazards but not earthquakes?
‘All hazard’ rules?

Rules for earthquakes/ fault lines?

Specific hazard rules but not for earthquakes/fault lines?
Monitoring that is all ‘all hazard’?

Monitoring specifically for earthquakes?

Monitoring of specific hazards but not earthquakes?

®  Monitoring only covered elsewhere in plan and does not mention natural hazards?
ASSESSMENT CRITERIA Does the plan/policy statement have:

®  General hazard assessment criteria?
®  Specific assessment criteria with regards to earthquakes?
PERFORMANCE STANDARDS FOR EARTHQUAKES
®  Are there any performance standards for earthquakes?
THE BUILDING ACT 1991 Does the plan/policy statement refer to:
e  The Building Act 1991 regarding earthquakes?
e  The Building Act 1991 regarding hazards in general?
PRACTICALITIES OF PLANNING FOR EARTHQUAKES Does the plan/policy statement:
® Note the limitations/practicalities of planning for earthquakes?
e Suggest that due to the nature of earthquakes, control is not possible through district plan/regional policy statement?
EARTHQUAKE HAZARD INFORMATION Does the plan/policy statement:
e Recognise there is a need for the council to update the local seismic hazard information, or acknowledge there is a lack of
information available to the district or region?
®  Account for new hazard information come to light?
ENVIRONMENTAL OUTCOMES Does the plan/policy statement have:
e ‘All hazards’ based environmental outcomes/results?

e  Hazard specific environmental outcomes/results?
HAZARDS ON PLANNING MAPS
o Are local hazards included on planning maps?
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5 RESULTS

5.1 Relationship between policy statements and plans

From analysis of the data it was found that plans and policy statements vary between regions
and districts with some documents containing similar methods of dealing with earthquake
hazards, and some detailing very different approaches.

To determine how similar district plans are to their respective regional policy statement,
categories from policy statements and plans were cross-tabulated and Cramer’s V statistical
analysis performed to measure the degree of association. For the regions of Hawke’s Bay and
Waikato, over 70% of district plans had a strong relationship with the regional policy statement
and thus contained similar approaches. In contrast, for the Bay of Plenty only one district plan
(17%) had a strong association with the regional policy statement. These figures indicate that
while a number of regional and district councils do have similar methods in planning for
earthquakes there is still a substantial group whose approach is different from that of the policy
statement for their region. Research completed by Berke et al., (1999) confirms this finding.
They found a gap between regional and district councils with regional and district planning
operating independently, weak inter-organisational coordination, variable policy direction, and
little, if any, integration.

In addition, cross-tabulations were performed between individual district plans and the results
indicate that there appears to be a similar gap between some neighbouring district councils.
From the Cramér’s V statistical analysis, a number of combinations of district council plans
were identified to have strong relationships. However, many of those that do have a strong
association are not located adjacently. These relationships may therefore be coincidental, with
the contents of district plans not purposely developed to coordinate with neighbouring councils.
Thus it appears that district councils may be also operating independently of one another, and
are approaching earthquake issues in different ways even where they share the same hazard.
Coordination between councils is desirable as it will assist in consistency in planning for
earthquakes, and will allow cross boundary issues (such as fault lines dissecting two districts) to
be addressed.

While a gap appears to exist, it is important to note that some differences in plans may reflect
differences in the hazards affecting districts. Berke and French (1994) noted this when
comparing how two U.S states (Florida and North Carolina) accounted for coastal hazards in
different ways.

5.2 The structure of plans and policy statements in relation to earthquake hazards

The incorporation of earthquake hazard information into plans and policy statements, and the
way that information is utilised varies between the various districts and regions. In general,
plans and policy statements analysed for this study contain little information about the nature of
earthquakes, the location of fault lines in the area or about the possible effects of earthquakes.

Earthquake hazards are in most part dealt with as part of an ‘all hazards’ framework, and are
not specifically singled out for mention in district plans or policy statements (although they may
be recorded in a list of hazards that affects the district or region). Most of the objectives,
policies, methods and environmental outcomes written in plans or policy statements, are based
on the ‘all hazards’ approach. Only a few district plans that were analysed have actual policies
or methods that specifically mention earthquakes or make some attempt to plan for their specific
nature. May (1997) suggests that while planning in an “all hazards” framework has advantages
(for example, it allows hazards to be incorporated into broader policies) it can also be limiting
because appropriate tools vary for different hazards. For example, a warning system could be
used for a flood event, but is not feasible in the case of earthquakes.

Burby and Dalton (1994) note that hazard mitigation policy studies universally have found
that experienced losses stimulate policy adoption. In this study we found that there was no
substantial connection between past earthquake events and earthquake policy adoption. In
Hawke's Bay region, only one district council has policies for earthquakes in the district plan,
despite the region having a history of damaging earthquake events. Likewise, in the Bay of
Plenty only one district council makes reference to earthquakes in its district plan. The 1987
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Bay of Plenty earthquake may have had an influence on the addition of this policy, as the area
affected during the 1987 event is located within that district. A third district council located in
the Waikato Region, has a number of earthquake policies in its district plan, but is located in an
area where no large historical earthquakes have occurred.

The majority of district councils do not have any specific rules written in their plan for
earthquakes, although many districts have rules for other hazards such as flooding, land
instability, erosion and coastal hazards. Only two district councils have rules in their plan
regarding earthquakes. One is a more general rule that lists earthquakes as one of the hazards to
have regard for when considering an activity. The other rule makes any activity located 100m
within an identified fault line a discretionary activity.

A number of district plans acknowledge the nature and extent of earthquakes, but feel that a
future event would have such wide-reaching effects that providing planning solutions for an
event like this is not always practical.

5.3 The Building Act

Our findings indicate that while a third of councils make note of the Building Act 1991 (and
suggest that adhering to the Building Code is an important way of mitigating against the effects
of earthquakes on buildings), few councils have backed this up with any other means in plans or
policy statements. Only three councils have specific earthquake policies in these documents as
well as make reference to the Building Act.

Caution must be exercised when using the Building Act and the Building Code alone to avoid
or mitigate the effects of earthquakes. It may be possible that if used alone, the Act and Code
may not be totally effective. For example, the Marmara earthquake in Turkey in 1999 saw
widespread destruction of buildings despite measures being in place to ensure that buildings
were earthquake resistant. Inadequacies in the control mechanisms of local municipalities for
checking the work of local building contractors meant that many buildings were not built to
standard (Ozerdem, 1999). In addition the Building Act only controls how a building is to be
constructed and not where, meaning that if other issues are not taken into consideration it is still
possible for a building to be built on geologically unstable land and sustain damage in a future
earthquake.

After investigations following the Marmara earthquake, Sharpe et al., (2000) suggest that in
addition to ensuring building standards are adhered to, New Zealand must also improve its
efforts in hazard and land use planning. They suggest preventing or restricting new construction
on, across, or immediately adjacent to, known active fault traces, and advocate the continued
identification of unknown faults.

6 CONCLUSIONS

While co-ordination between councils is desirable, it is important to note that being able to
measure a relationship between plans and policy statements is not the sole indicator of success
in planning for earthquakes. At present the most commonly followed practices may not be the
most appropriate or effective means of planning for earthquakes. In general, plans and policy
statements themselves contain very little information about the nature of earthquakes, the
location of fault lines in the area or information on the possible effects of earthquakes. Only
three district plans in the regions studied have actual objectives, policies or methods that
specifically mention earthquakes or make some attempt to plan for their specific nature and only
two contain any rules. Councils need to look carefully at the types of policies they are
incorporating into their plans and policy statements and whether these policies are going to
achieve the aims of the region and/or district. Coordination between councils must be
undertaken with this consideration in mind.

In addition, a third of district plans make reference to the Building Act 1991 to reinforce the
fact that buildings in the district must be built to specification in order to perform in an
earthquake, but only three have any additional earthquake-specific policies. Sole reliance on the
Building Act and Building Code to account for any earthquake hazard should not be encouraged
as some overseas cases have shown the implementation of a Building Code to be inadequate
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when an earthquake has occurred. In addition, the Building Act does not address the location of
buildings in earthquake hazard areas and therefore this legislation has no mechanism to control
development of buildings on geologically unstable land.

7 FUTURE RESEARCH

While this study has been undertaken within a limited geographical area and focuses on only
one hazard (earthquakes), future research will involve analysing a wider range of natural
hazards in a greater number of plans and policy statements. Surveys and interviews with staff at
local and regional councils will also be undertaken, and will enable us to link the information
found in district plans and policy statements with the processes that occur in regional and local
government. From this, we will be able to identify barriers to the effective implementation of
natural hazard policy and compile a set of ‘best practice’ guidelines for natural hazards.
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