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Titlepage photo: Totara Park suburb, Upper Hutt City. A“greenfield” development that has mitigated the fault rupture hazard of
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aligned along the far riverbank. It continues to lower left, through Harcourt Park, another recreational reserve. Photo D.L.
Homer, GNS CN18547/39
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1 Introduction

Controlling the development of land on or close to active faults is a Resource Management Act
1991 issue. These guidelines provide direction on land use planning approaches for land on or
close to active faults. They aim to help local authorities minimise the hazard risk and the time it
takes for individuals, communities, and the government to recover from fault rupture.

The guidelines aim to assist planners, emergency managers, earth scientists, and people in the
building industry to avoid or mitigate the fault rupture hazard.

We hope that using these guidelines will help to avoid or mitigate the risks associated with
building on or close to active faults. Different planning approaches are appropriate in different
areas — councils can establish appropriate policies and criteria which are more or less restrictive
than those represented here if necessary.

A working party of representatives from the Ingtitute of Geological & Nuclear Sciences,
Geological Society of New Zedand, New Zeadand Society for Earthquake Engineering,
BRANZ, Earthquake Commission and Ministry for the Environment developed these
guidelines. Consultation took place with members from various local authorities. The
collaborative approach drew together a range of expertise from professions that have an interest
in land use issues and hazard risk reduction.

Note that these guidelines are only concerned with the avoidance and mitigation of risk arising
from active fault rupture. They don’t discuss other earthquake-related hazards, such as strong
ground shaking, liquefaction, uplift, subsidence, landslide and tsunami.

1.1 Why we developed the guidelines

New Zealand's precarious location at the edge of two converging tectonic plates means we are
subject to natural hazards like earthquake shaking, earthquake fault rupture, and land
deformation.  As these tectonic plates continue to move, New Zealand will continue to be
subject to earthquake-related hazards.

In March 2001, the Parliamentary Commissioner for the Environment released the report
Building on the Edge — The Use and Development of Land On or Close to Fault Lines. The
Commissioner’s investigation arose following public concern that local authorities were not
able to adequately manage the use and development of land on or close to active faults.

The PCE report focused on the Building Act 1991 and the Resource Management Act 1991
(RMA). It reached a number of key conclusions.
. There is no technology to prevent earthquake damage to buildings built across faults.

. Few territorial authorities identify and plan for seismic hazards, despite their
responsibilities for subdivision and land use.

. Practical guidelines are urgently needed to reduce the risks associated with fault rupture.

Planning for Development of Land on or Close to Active Faults 1



Recommendation 1 (below) of the PCE report was the catalyst for the development of these
guidelines:

The Ministry for the Environment [is] working together with the Institute of
Geological and Nuclear Sciences and other interested organisations with
structural and geotechnical expertise to develop best practice guidelines for
territorial authorities in avoiding or mitigating seismic hazard through the district
plan process.

We suggest that users of these guidelines also read the PCE report, to gain an overview of active
fault and land use issues.

1.2 Summary of the contents

The first part of this guide (sections 2-9) focuses on the need for a risk-based approach to
planning for land use on and near active faults. It recommends that councils:

. identify active faultsin their district, with maps that are at the right scale for the purpose
. create fault hazard avoidance zones on their district planning maps

. evaluate the fault rupture hazard risk within each fault avoidance zone

. avoid building within fault hazard avoidance zones where possible

. mitigate the fault rupture hazard when building has taken place or will take place within a
fault hazard avoidance zone.

The main elements of the risk-based approach are:

. the fault recurrence interval, which is an indicator of the likelihood of afault rupturing in
the near future

. the fault complexity, which establishes the distribution and deformation of land around a
fault line

. the Building Importance Category, which indicates the acceptable level of risk of
different types of buildings within a fault avoidance zone.

The second part of this report (sections 10-11) discuss the role of regional councils and
territorial authorities in planning for fault rupture hazard. Section 11 describes how councils
can take arisk-based approach to establishing resource consent categories for buildings within a
fault hazard avoidance zone.

The appendices to the guide contain information that councils can use to begin identifying
active faultsin their districts.
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2 Principles for Planning Approaches

The information in this guide is based on the four over-arching principles below. However, past
planning decisions have not always taken that approach. The principles recognise that a
different planning approach is needed for an area that has not been developed (a greenfield site)
and an area that has been developed or subdivided, or where there exists an expectation to build.
Defining a Greenfield site is something that each council needs to do. It may be an area where
there is currently no expectation to build (e.g. no zoning for intensive development) or may be
an undeveloped area of a certain defined size (e.g. < 20 acres).

2.1  Principle 1: Gather accurate active fault hazard
information

Identifying and accurately locating hazards on planning maps is an essential step towards
communicating hazard risk and mitigating hazards. Collecting information will often require
specialised scientific knowledge and surveys. Maps showing the location of hazards around
property boundaries must be developed at the right scale. Because the existence of a particular
hazard may have a major effect on a decision to purchase or build on a property, all information
on hazards should be as accurate as technology and resources permit.

2.2  Principle 2: Plan to avoid fault rupture hazard before
development and subdivision

Building away from areas of fault rupture can avoid, or certainly mitigate, the fault hazard risk.
For example, a new subdivision can be required to avoid building in an area of fault rupture (a
fault avoidance zone in the district plan). This is the safest and most satisfactory long-term
solution for current and later landowners and for the territorial authority. It can also be achieved
for little or no extra cost (although we recognise that loss of development opportunities are a
cost to the devel oper).

2.3 Principle 3: Take arisk-based approach in areas already
developed or subdivided

If land has already been subdivided and sites have been purchased, there is an expectation that
building on these sites will be alowed. Planning for land use in a fault avoidance zone helps to
avoid or mitigate the hazard risks caused by land-use intensification (such as urban infill) and
inappropriate building.

These guidelines propose a risk-based, approach, based on risk management standard AS/NZS
4360:1999. This standard takes into account the fault recurrence interval and fault complexity,
and the Building Importance Category of the building proposed for the site.

This approach does not guarantee that a building will not suffer damage from fault rupture in an
earthquake. It does establish that the risk of damage is sufficiently low to be generally accepted.
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2.4  Principle 4: Communicate risk in built up areas subject to
fault rupture

One of the most difficult problems concerning fault rupture hazard is dealing with urban areas
where buildings have already been constructed on or close to an active fault. One of the clearest
examples of this situation is the suburb of Thorndon in Wellington. Although the risk posed by
building in such alocation is obvious to us now, it was not clear when urban subdivision started
in New Zealand in the 19th century.

The ideal approach in this situation would be to avoid further development in high-risk areas, to
limit existing use rights to rebuild, and to limit the use of buildings.

The most realistic approach, however, isto accept the status quo whilst ensuring that:
. any further development and use of buildingsis consistent with the level of risk posed
. district plan maps clearly show fault rupture hazard zones.

Non-regulatory approaches, such as hazard education programmes and incentives to retire at-
risk land, would also ensure that landowners and building occupiers are made aware of the
hazard, and the probability of future fault rupture.
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3 Understanding Earthquakes and Active
Faults

3.1 Definitions
A fault is afracture in the Earth’s crust. The opposite sides of the fracture are held together by

pressure and friction, but as stress builds up a fault may suddenly rupture. In a large rupture,
shock waves cause the earth to shake violently and produce an earthquake.

Figure 3.1: Relationship between faults and earthquakes

surface epicentre
faU |T|ng {ciractly abe ve focus)

The point at which a fault plane starts to
rupture is known as the focus or origin.
The point on the surface directly above
the focus is called the epicentre.

An active fault is a fault that has ruptured repeatedly in the past, and whose history indicates
that it is likely to rupture again. An active fault creates a fault hazard risk. The level of that
risk depends on the fault recurrence interval (section 7), fault complexity (section 8), and nature
of development in the area.

New Zealand geological maps use a distinctive colour for faults that have moved in the last
120,000 years. Thisisgenerally regarded as the upper limit for a fault to be classified as active.
Most of New Zealand’s major active faults have been identified and mapped, at least on small-
scale maps.

In alarge earthquake, the fault rupture may extend up to the ground surface, and suddenly form
a fault scarp (the disrupted land form created by the rupture). For example, in the 1987
Edgecumbe earthquake, a man climbing a tree felt the ground shaking and saw a fault scarp
develop acrossthe field on either side of him.
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All buildings close to the epicentre of a large shallow earthquake will be strongly shaken, and
this shaking causes most of the earthquake damage. Any building sited across a fault scarp is
likely to suffer more damage, especially if the foundations are offset. It is unlikely that any
building sited across the fault scarps in Figures 3.2(a2)—3.2(c) would avoid major damage or
collapse.

Figure 3.2: Examples of fault displacement

b) White Creek Fault — The 1929
Murchison earthquake resulted in
over 4 m of vertical displacement
of the ground surface at the
White Creek fault (Berryman
1980). Note the cyclist standing
on the upthrown side of road that
is displaced by the fault.

a) Edgecumbe Fault — The 1987 Edgecumbe
earthquake resulted in about 7 km of surface rupture
along the Edgecumbe fault, and up to about 2 m of
vertical displacement of the ground surface at the
fault (Beanland et al 1989). Arrows mark the
location of surface fault rupture.

Photo by DL Homer: CN 10115/37.

¢) Hope Fault — The 1888
earthquake on the Hope fault
resulted in about 3 m of right
lateral displacement of the
ground surface at the fault. The
offset fence-line shows the
amount of displacement across
the fault (Cowan 1991).

Faults may show horizontal offset, vertical offset, or a combination of the two.
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Table 3.1  Historic examples of surface fault rupture that have accompanied major
earthquakes in New Zealand over the last 160 years
Year Event Approximate maximum Sense of displacement | Photo in text
surface offset (metres)
1848 Awatere Fault, Marlborough 7 Strike slip Fig 5.5(c)
1855 Wairarapa Fault 13 Strike slip Fig 5.3
1888 Hope Fault, North Canterbury 3 Strike slip Fig 5.2(c)
(Glenn Wye)
1929 White Creek Fault, Murchison 4 Reverse and strike slip Fig 5.2(b)
1931 Napier 2 Reverse and strike slip -
1934 Pahiatua 4 Reverse -
1968 Inangahua 1 Reverse -
1987 Edgecumbe 2 Normal Fig 5.2(a)
Figure 3.3:  Active faults map of New Zealand
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4  Taking a Risk-based Approach

4.1 Using arisk management standard

We recommend that councils use this risk-based approach, based on risk management standard
AS/NZS 4360:1999, when they develop provisions for their district plans. (AS/NZS 4360:1999
isset out fully in Appendix 1.)

This risk-based approach combines the key elements of fault recurrence interval (section 7),
fault complexity (section 8), and Building Importance Category (section 9).

Key points to remember about the fault recurrence interval, fault complexity, and Building
Importance Category are:

. Fault Recurrence Interval: The longer the recurrence interval of an active fault, the
lower the risk that the fault will rupture in the near future.

. Fault Complexity: A fault rupture with a wide and distributed deformation is lower risk
than a narrow, well-defined fault line.

. Building Importance Category: The Building Importance Category shows the need for
an assessment of the suitability of abuilding in a fault avoidance zone.

4.2 Summary of the steps
Figure 4.1 summarises the steps involved in the recommended risk-based approach. Note that

this approach depends upon accurate information and mapping of active faults. Identifying and
mapping faults are part of the Gathering information stage of district plan preparation.
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Figure 4.1: Risk-based planning approach

Step One: Identify active faults in your district

Where are the active faults in the district? (Refer to Appendices 2 and 3.)

\

Step Two: Create fault avoidance zones around active faults

Is a fault avoidance zone in a greenfield site?
Is a fault avoidance zone in an area already subdivided or developed? Is there an existing expectation to build?

\

Step Three: Identify the nature of the fault rupture hazard risk

What is the likelihood of fault rupture in the fault avoidance zone? (Fault recurrence interval)
What is the nature of the fault in the fault avoidance zone? (Fault complexity)

\

Step Four: Analyse and evaluate the level of the risk to a subdivision or development

What is the proposed use of the site?
What is the construction type, and the nature of its response to fault rupture movement? (Building importance

category)
\J

Step Five: Treat the risk

What action should be taken to avoid or mitigate the risk within the fault avoidance zone?
regulatory planning methods

non-regulatory methods

limiting the risk posed by the building

Step Six: Monitor and review

Are we achieving our outcomes?
Is new information available?
Do we need to update our district plan?
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5 Mapping Active Faults

5.1 Theimportance of mapping

Faults must be accurately located, and mapped at a scale appropriate for end use purposes, to
enable planners to make decisions about land use on or close to active faults.

Geologists with particular experience of mapping faults are the most appropriate professionals
to investigate, locate and assess active faults. Engineers with recognised qualifications and
experience in geotechnical engineering are also able to investigate faults.

Active faults are complex and often have multiple breaks. A number of methods and evaluative
tools need to be used in investigation.

Once a fault has been accurately located and assessed, the fault features should be clearly
marked out (for example, pegged) so they can be surveyed onto cadastral maps.

5.2 Required scale of fault maps

For planning purposes, faults should be mapped and classified at a minimum scale of 1:10,000.
At present, few local authorities have mapped active faults to this scale, instead relying on
existing fault maps for indicative purposes. This can create severe limitations for land use
planning. (See Appendix 2 for an indication of faultsin your district.)

Most of New Zedand’s major active faults are mapped on small-scale geologica maps
(1:250,000 or 1:50,000 scale). This does not provide adequate detail for planning purposes,
which requires detail to at least property boundary level. Thisis shown in Figure 5.1, and in
more detail in Figure 5.2.

Figure 5.1: Example of fault mapping

Two recently published geological maps show the Wellington Fault, but neither is sufficiently
accurate to be used for planning purposes.

1: 250,000 scale 1: 50,000 scale

A map should only be interpreted at the scale it is compiled at. Figure 5.2 shows what happens
when published maps are enlarged.
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Figure 5.2: Interpreting fault maps
~ : ! ——

1: 250,000 publication scale

Geological maps in New Zealand are often published
at the 1:250,000 scale. The fault data is simplified
for map clarity.

1: 50,000 compilation scale

Fault data is drawn on maps at this scale when being
compiled for 1: 250,000 scale presentation, but the
data is then simplified for publication.

1: 10,000 scale

If a 1: 250,000 scale map is enlarged to this degree
(as it often is, especially on photocopiers) the fault
will be inaccurately portrayed and its placement
interpreted wrongly. A key mistake is thinking that a
fault intersects a particular property when it does not.

On the 1: 10,000 scale map, the pink area
represents the width of the line portraying the fault in
the 1: 250,000 scale map. In reality, the fault is
unlikely to be this wide, although the zone of
deformation around the fault could be wider.

Faults shown on planning maps at 1: 10,000 scale
must be compiled, and features located, at a scale
consistent with end use.

Data should not be transferred from larger scale
maps (1: 250,000) to typical district plan maps

(1: 10,000), or used for detailed land use planning
purposes.

Planning for Development of Land on or Close to Active Faults 11



6 Fault Avoidance Zones

6.1 Definition

A fault avoidance zone is an area created by establishing a buffer zone either side of the known
fault trace (or the identified likely fault rupture zone). These Guidelines recommend a
minimum buffer zone of 20 metres either side of the known fault trace or likely fault rupture
zone.

Twenty metres has been chosen because intense deformation and secondary ruptures are
commonly experiences as a result of fault movement within this distance from the primary
plane of the fault rupture. These effects can occur because near-surface weak materials deform
instead of breaking cleanly, and structures built near an area of fault rupture can cause surface
rupture to divert around them unpredictably. Twenty metres also represents a precautionary
approach to ensure alevel of life safety.

Figure 6.1: A fault avoidance zone on a district planning map

Representative scale only

Fault
Fault Avoidance
trace™M Zone

— — — — — — —

Detailed fault studies may show

that fault deformation is less

extensive than 20 metres from
20 metres either side of a fault the end of the fault trace —
trace is likely to be an area of therefore the fault avoidance

intense deformation zone may be reduced.

Fault Avoidance Zone —
to ensure life safety

Defining a fault avoidance zone on district planning maps, which is supported by policies and
methods (including rules) will allow a council to:
. restrict development within the fault avoidance zone

. take a risk-based approach to development in built-up areas.

The determination of the extent of a fault avoidance zone is closely related to fault complexity
(refer section 8). A wide and complex likely fault rupture zone is likely to have a significant
fault avoidance zone.

Displacement across a fault usually decreases with its distance from the fault trace. The fault
avoidance zone can be reduced if a detailed fault study shows that the zone of intense
deformation and secondary rupture is less than 20 metres from the likely fault rupture zone.

12 Planning for Development of Land on or Close to Active Faults



7 Fault Recurrence Interval

7.1 Definition

The fault recurrence interval is the average time between surface ruptures on a fault. We
consider it is the best measure to use when evaluating the hazard risk of an active fault.

Historic and geological evidence shows that faults rupture repeatedly along the same narrow
fracture. For example, there is evidence of two major fault ruptures on the Wellington Fault
within the last 700 years, each with a horizontal offset of about four metres. There is also
evidence of a total offset of amost one kilometre on the Wellington Fault in the last 140,000
years, indicating at least 200 major earthquake ruptures during this time. Along the Wairarapa
Fault, up to 130 metres has been displaced along the same fault scarp that first ruptured in 1855.
This indicates that multiple surface ruptures have occurred in the same location along the same
fault scarp.

Figure 7.1: Wairarapa Fault — repeated rupture on same fault

Planning for Development of Land on or Close to Active Faults 13



Faults with short recurrence intervals are generally more likely to rupture in the near future than
faults with a longer recurrence interval. It is important to remember that this is a statistical
measurement only, and may not be an accurate predictor of future movement on a fault. For
example, athough the White Creek Fault has a long recurrence interval of more than 20,000
years, it actually ruptured in the 1929 Murchison earthquake.

Detailed investigation, usualy involving trenching, is needed to determine the fault recurrence
interval.

Recurrence intervals of surface rupture on New Zealand faults range from several hundred years
(for example, the Hope and Alpine faults) to tens of thousands of years (for example, the
Waverly, Whitemans and White Creek faults).

Table 7.1 groups together fault recurrence interval classes.

Table 7.1: Fault recurrence interval classes

Recurrence interval class | Average fault recurrence interval of surface rupture

| <2000 years
I >2000 years to <3500 years
1 >3500 years to <5000 years

v >5000 years to <10,000 years
\% >10,000 years to <20,000 years
\ >20,000 years to <125,000 years

The fault recurrence interval measure can also be related to accepted levels of risk in the current
Building Code. Appendix 3 gives details of most of New Zealand’s known active faults, and
indicates which regional council jurisdictions these faults fall within. It also gives a confidence
rating of these faults' average recurrence intervals.
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8 Fault Complexity

8.1  Definition
Fault complexity refers to the width and distribution of the deformed land around the fault trace.

Many faults appear to be a simple linear feature on the ground surface, with a narrow zone of
deformation only afew metres wide, as shown in Figures 8.1(a)—8.1(c).

Others have a complex and distributed zone of deformation, as shown in Figures 8.2(a)—-8.2(c).

Figure 8.1: Examples of simple linear fault features

g b

a) Wellington Fault at Totara Park.
Photo by D.L. Homer; CN 14444/10.
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b) Wairau Fault. The most recent rupture
along the well-defined trace of the Wairau
section of the Alpine fault in Marlborough
resulted in about 3-5 m of right lateral
displacement at the fault (Lensen 1976,
Zachariasen et al. 2001).

Photo by D.L. Homer;
CN 17871/24.

X

c) The 1848 earthquake on the eastern section of the Awatere
fault resulted in over 100 km of surface rupture along the
fault, and as much as about 7 m of right-lateral
displacement of the ground surface at the fault (Grapes et
al. 1998, Benson et al. 2001).
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Photo by D.L. Homer; CN 3940/12

Figure 8.2: Examples of complex deformation on the Ostler fault trace

These photos show the complex
trace of the Ostler fault where
surface rupture deformation,
though concentrated at the fault,
is also distributed over a relatively
broad region on either side of the
fault (Van Dissen et al. 1994).
Arrows mark the location of
surface fault rupture.

Photos by D.L. Homer, CN
3418/a, 576/b and 6435/23
respectively.
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Table 8.1 proposes a three-fold classification for fault complexity: well defined, distributed or
uncertain.

Table 8.1: Defining fault complexity types

A A well defined fault trace of limited geographic width
Well defined Typically metres to tens of metres wide

B Deformation is distributed over a relatively broad geographic width
Distributed Typically tens to hundreds of metres wide
Usually comprises multiple fault traces and/or folds

(@ The location of fault trace(s) is uncertain as it either has not been mapped in detail or it cannot
Uneaiaii be identified. This is typically a result of gaps in the trace(s), or erosion or coverage of the
trace(s)
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Figure 8.3: View of fault complexity types

A fault trace is not always well
defined. Faults may locally
) break into distributed

segments, or there may be
gaps along the fault trace,

\ making location of the fault

A uncertain.
Well B 9
defined Distributed
C
Uncertain

Recent fault location studies have shown (refer case studies Section 12) that certain faults can
demonstrate all three levels of fault complexity at different parts of the fault. Variations on the
three types of complexities discussed above may therefore be warranted.
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9 Building Importance Category

9.1 Definition

It is not always possible to avoid building within a fault avoidance zone. Past planning
decisions may have resulted in buildings being within a fault avoidance zone, or people may
have an expectation to build there now. Also, where the level of certainty is low regarding the
fault location, its complexity and recurrence interval, it may be difficult to justify rules that limit
any building in these areas.

Buildings within a fault avoidance zone, particularly buildings crossing active faults, are very
likely to be damaged in a fault rupture. A Building Importance Category states the relative
importance of assessing the suitability of a building within, or proposed for, a fault avoidance
zone.

The categories are based on risk levels for building collapse according to the building type, use
and occupancy. Category oneis least importance; category four is most importance.

Councils can use Building Importance Categories to make decisions about resource consents
(Section 11), and to require conditions on buildings within fault avoidance zones.
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Table 9.1:

Building Importance Categories: a modified version of New Zealand Loading
Standard classifications

Building Description Examples
Importance
Category
(BIC)
1 Structures presenting Structures with a total floor area of les than 30m?
a IO.W degree of hazard Farm buildings, isolated structures, towers in rural situations
to life and other
property Fences, masts, walls, in-ground swimming pools
2a Residential timber- Timber framed single-story dwellings
framed construction
2b Normal structures and | Timber framed houses of plan area of more than 300 m?
itar:'e(;tg:gssnm in other Houses outside the scope of NZS 3604 “Timber Framed Buildings”
Multi-occupancy residential, commercial (including shops), industrial, office
and retailing buildings designed to accommodate less than 5000 people
and also those less than 10,000 m? gross area.
Public assembly buildings, theatres and cinemas of less than 1000 m?
Car parking buildings
3 Structures that, as a Emergency medical and other emergency facilities not designated as post
whole, may contain disaster facilities
people in crowds or Buildings where more than 300 people can congregate in one area
contents of high value 9 peop greg
to the community or Buildings and facilities with primary school, secondary school or day care
pose risks to people facilities with capacity greater than 250
in crowds Buildings and facilities with capacity greater than 500 for colleges or adult
education facilities
Health care facilities with a capacity of 50 or more residents but not having
surgery or emergency treatment facilities
Airport terminals, principal railway stations, with a capacity of more than
250 people
Any occupancy with an occupancy load greater than 5000
Power generating facilities, water treatment and waste water treatment
facilities and other public utilities not included in Importance Category 4
Buildings and facilities not included in Importance Category 4 containing
hazardous materials capable of causing hazardous conditions that do not
extend beyond the property boundaries
4 Structures with Buildings and facilities designated as essential facilities
?upr?(ftliaolnpsmt disaster Buildings and facilities with special post-disaster function
Medical emergency or surgical facilities
Emergency service facilities such as fire, police stations and emergency
vehicle garages
Utilities required as backup for buildings and facilities of importance level 4
Designated emergency shelters
Designated emergency centres and ancillary facilities
Buildings and facilities containing hazardous materials capable of causing
hazardous conditions that extend beyond the property boundaries.

Table 9.2 shows the relationship between the fault recurrence interval and Building Importance
Category in previously subdivided or developed areas, and in greenfield sites.

It shows which Building Importance Categories are acceptable in a fault avoidance zone with a
particular fault recurrence interval.
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Table 9.2:

Relationship between fault recurrence interval and Building Importance

Category
Recurrence Fault recurrence interval Building importance category (BIC) limitations*
interval (allowable buildings)
class
Previously subdivided or “Greenfield” sites
developed sites

| <2000 years BIC 1 BIC 1

Il >2000 years to <3500 years BIC 1 and 2a

i >3500 years to <5000 years BIC 1, 2a and 2b BIC 1 and 2a

v >5000 years to <10,000 years BIC 1, 2a, 2b and 3 BIC 1, 2a, and 2b

\ >10,000 years to <20,000 years BIC 1, 2a, 2b and 3

\ >20,000 years to <125,000 years Bl Category 1, 2a, 2b, 3and 4

Note: Faults with average recurrence intervals >125,000 years are not considered active.
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10 Planning for Fault Rupture Hazard

10.1 The RMA and the Building Act

Councils need to make a planned response to fault rupture hazard in regional policy statements
and district plans. A combination of controls through the RMA and the Building Act can avoid
or mitigate the effects of fault rupture hazard.

The RMA concerns land use issues such as the location of a building and the effects of its
intended use, while the Building Act concerns a building’'s construction and the safety and
integrity of the structure.

Under the Building Act, al building work must comply with the mandatory Building Code
1992. The Building Code sets out a series of minimum performance criteriafor buildings. The
council must be satisfied that the criteria of Clause B1 of the Building Code will be met before
it issues a building consent. However:

. no guidance is available to councils to help them decide whether a design will comply
with Clause B1

. no existing technology will prevent damage to buildings sited across a fault, meaning
significant damage can occur even if the Building Code is complied with.

Therefore, relying solely on the Building Act to address the adverse effects of fault rupture is
not effective. Councils need to consider and develop a policy response in their district plans,
with the Building Act being one of the methods that can avoid or mitigate the risk.

Using controls under the RMA and Building Act are just part of a council’s response to
managing hazards. Protecting essential infrastructure and undertaking civil defence emergency
management planning are also required under other Acts, such as the Civil Defence Emergency
Management Act 2002.

10.2 Responsibilities under the RMA

Under the RMA, both regional councils and territorial authorities have responsibilities for
natural hazards. Sections 30 and 31 reflect the fact that some natural hazards are best managed
at aregional council level, and others at aterritoria authority level.

Section 30 of the RMA lists the functions of regional councils. They include “the control of
the use of land for the purpose of... the avoidance or mitigation of natural hazards’. Regiona
councils are required to:

. prepare aregional policy statement, which helps to set the direction for the management
of al resources across the region

. produce regional plans where appropriate
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. co-ordinate investigations into natural hazards, and maintain information about hazards of
regiona significance

. integrate the approaches to manage the risk posed by fault rupture, and work with the
territorial authorities as to who will do what.

Section 31 of the RMA saysthat territorial authorities are responsible for, among other things,
“the control of any actual or potential effects of the use, development, or protection of land,
including for the purpose of the avoidance or mitigation of natural hazards...”.

Territoria authorities are required to:

. prepare a district plan, the primary document for setting out district wide policies and
controls on what people can and can’'t do on their land

. gather information on hazards associated with land use.
Generally, provisions in the regional policy statement should set out what approach the district

plan will take. The district plan should contain the specific policies to address hazard risk, and
any controls concerning land use and fault rupture.

10.3 Agreement among councils

Regional councils and territorial authorities must agree on their respective responsibilities for
managing hazards under the RMA. It is not effective for councils in the same region and
subject to the same hazards to work independently.

The way that councils work together to reach agreement will depend on the issues and resources
within each district in aregion. Councils can reach agreement:

. during the regional policy statement development process
. by consulting during plan or policy statement preparation
. through a Memoranda of Understanding.

The issues that need to be agreed on include:

. who will be the key information provider (and what this information is)
. who will identify and map hazards

. who will carry out education and communication campaigns

. who will be responsible for planning and responding to hazards (under the RMA as well
as a Civil Defence response)

. who will develop and implement specific hazard mitigation plans for particular hazards

who will be responsible for writing objectives, policies, and rulesin plans.

Section 62(1)(i)(i) of the RMA says that a regional policy statement must state “the local
authority responsible in the whole or any part of the region for specifying the objectives,
policies, and methods for the control of the use of land to avoid or mitigate natural hazards or
any group of hazards’. If the regiona policy statement does not clarify these responsibilities,
then they default to the regional council.
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However, territorial authorities issues building consents, and control the subdivision of land and
most land uses. District plans are usually the best place to control land use to avoid or mitigate
fault rupture hazard.

10.4 Role of the regional policy statement

A key purpose of the regiona policy statement is to identify the regional council’s and
territorial authority’s agreed responsibilities for planning for fault hazards.
The regional policy statement should therefore:

. state clearly which council (regional or district) has the primary responsibility for dealing
with fault rupture

. be quite specific as to what each will do.
For example: the regional council will co-ordinate hazard investigation, and the district councils

will develop objectives, policies and methods to control use of land to avoid or mitigate fault
rupture hazard.

Environment Waikato actually recognises in one of its objectives the need for the regional and
district councilsto agree on their roles.

“The roles of all relevant agencies for the management of natural hazards in the
Waikato Region clearly identified and their responsibilities consistently
implemented” (Waikato Regional Policy Statement)

The Wellington Regional Council spells out the division of responsibilitiesin atable.

Responsibilities for Responsibilities for Responsibilities for
developing objectives developing policies developing rules

Coastal marine area WRC WRC WRC

Beds of lakes and rivers WRC WRC WRC

Other land WRC* WRC WRC

TA TA TA*

WRC = Wellington Regional Council, TA = territorial authorities, * = primary responsibility
Source: Wellington Regional Policy Statement
10.5 Provisions in the regional policy statement
Theregional policy statement also:
. provides an overview of the resource management issues facing the region
. sets region-wide objectives and policies
. identifies the methods to be used across the region to address the objectives and

implement the policies.
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Regiona policy statement provisions tend to be reasonably generic (for example, by considering
al natural hazards within the same objective or policy). However, a regional council can be
more specific if it wishes, and can set a clear policy direction for the districts to follow. The
regional policy statement can identify fault rupture hazard as an issue across the region, and
then state the objectives and policies that explain how the issue will be addressed.

Regional policy statements also tend to have similar objectives. The objective is usualy to
avoid or mitigate the adverse effects of natural hazards on life, property and the environment.

For example:

“To avoid or mitigate the adverse effects of natural hazards upon human life,
infrastructure and property, and the natural environment” (horizons.mw Regional
Policy Statement)

“Any adverse effects of natural hazards on the environment of the Wellington
Region are reduced to an acceptable level” (Wellington Regional Policy Statement)

“To avoid or mitigate natural hazards within the Taranaki region by minimising
the nett costs or risks of natural hazards to people, property and the environment
of theregion” (Taranaki Regional Policy Statement)

Environment Waikato also seeks to increase public resilience to natural hazards:

“ The adverse effects associated with natural hazards minimised, the resilience of
the community and public awareness of the causes and potential effects of natural
hazar ds events increased”

Policiesin regional policy statements vary, but can be grouped into the following categories:
. raising awareness

. improving knowledge

. imposing planning controls, especially with respect to high risk areas

. preparing for hazard events and Civil Defence response.

10.6 Role of the district plan

The district plan should contain the specific policies to address fault rupture hazard risk, and
any controls concerning land use and fault rupture.

Section 75(2)(b) of the RMA states that a district plan must “not be inconsistent” with the
regional policy statement.

Before developing and adopting objectives, policies, and methods for the district plan, councils
needs to:

. gather information about fault rupture hazards
. assess the risk of fault rupture hazard
. identify and assess earthquake and fault rupture issues.
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Plan provisions need to be appropriate to the community’s circumstances. No one policy
response to fault rupture hazard will work for all communities within New Zealand. The issues
and objectives between districts affected by active faults may be similar, but the methods (or
mix of methods) used to address the risk will often be different.

10.7 Gathering information
Thefirst step is to determine whether there are any active faults in the district.

Information can be gathered from:

. the regional council, especially hazard information and hazard maps (the territorial
authority might create more detailed maps after assessing the active faultsin the district)

. geotechnical information provided as part of resource consent applications
. data gathered from site-specific investigations
. Crown Research Ingtitutes, such as the Institute of Geological and Nuclear Sciences

. private companies involved in the geology, earthquake engineering, and geotechnical
professions.

The data may be very genera in nature, incomplete, or contain conflicting conclusions. Initial
information gathering may show the need for further studies. Data also needs to be kept up to
date: section 35(5)(j) of the RMA requires councils to keep records of natural hazards that are
sufficient for the local authority to discharge its functions effectively.

The cost of obtaining fault data can be expensive, and prohibitive for smaller councils. Cost
sharing between neighbouring councils and agreements with the regional council may help.

The most hazardous faults in the district need to be accurately located, surveyed and mapped in
enough detail to provide accuracy at property boundary level (a scale of 1: 5000 to 1: 10,000).
This enables the devel opment of appropriate objectives, policies, and methods.

It is not feasible to map all faults in the district, and not always possible to know where they are.
Highest priority needs to be given to faults with recurrence intervals of less than 5000 years, and
faults closest to urban areas or set aside for future urban devel opment.

10.8 Assessing the risk

Having identified active faults in its district, the council needs to define a fault avoidance zone
around each active fault in the district planning maps. It then needs to assess the fault hazard
risk within each fault avoidance zone.

Asoutlined in Figure 4.1, the main elements that determine the risk of fault hazard are the fault
recurrence interval and the fault complexity.

The likely displacement along active faults is aso important. Vertical and horizontal
displacement along the fault plane will result in more damage during a fault rupture.
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In assessing the fault hazard risk, the council should aso take account of:
. community values and expectations (what the community wants and what it does not want)
. which areas of the district are, or are likely to be, under pressure for devel opment

. what infrastructure already exists near faults (buildings, network utilities etc) and the
value of that infrastructure

. what level of risk the community is prepared to accept or not accept (in practice, it is
easier to define what the community will not accept).

Risk assessment requires an understanding of the likely magnitude or consequences of events,
and the risks of injury or loss of life and damage to property and investment. It also requires
consideration of the cost of clean-up or repair or replacement of damaged property or services
after the event.

10.9 Identifying the issues

Gathering information and assessing the risk will determine whether the risk is a significant
issue that the community wants addressed. If so, the issue needs to be included in the district
plan, and a policy response developed (objectives, policies, and methods, including rules, to
address the issue) to help to avoid or mitigate the fault hazard risk.

10.10 Developing objectives and policies

Many district councils take an ‘all-hazards’ approach to developing hazard-related objectives
and policiesin their plans. This provides simplicity and may be acceptable for an overall hazard
objective and some policies. However, a hazard-specific approach is likely to be more effective
and easier to implement.

When formulating policies, it is important to focus on the effects that need to be addressed to
achieve the objective, and to state how those effects are going to be dealt with.

As in regional policy statements, objectives in district plans tend to relate to the territoria
authority’s statutory function for natural hazards prescribed in section 31 of the RMA: to avoid
or mitigate adverse effects of the use of land for the purpose of avoiding or mitigating natural
hazards.

For example:

“ The avoidance, remedying or mitigation of the adverse effects of natural hazards
on the environment” (Objective 14.3.1 of the Upper Hutt District Plan)

“To avoid or reduce the risk to people and their property from natural hazards
associated with seismic action, landdides, flooding and coastal hazards’
(Objective in Section 14H 1.1.1 of the Hutt City Proposed District Plan)

“To avoid or mitigate the adverse effects of natural and technological hazards on
people, property and the environment” (Objective 4.2.7 of the Wellington City
District Plan)
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The Tasman District Council takes a different approach. Its objective (subject to appedl) is.

“ Management of areas subject to natural hazard, particularly flooding, instability,
coastal and river erosion, inundation and earthquake hazard to ensure that
development is avoided or mitigated, depending on risk” (Objective 13.1.0 of the
Tasman Proposed Resource Management Plan)

A less common objective seeks to ensure that land use activities do not increase or worsen the
effects of the natural hazard:

“ Activities and development do not create, accelerate, displace, or increase the
effects of a natural hazard” (Objective 31.2.2 of the Taupo Proposed District Plan)

“ Safe land use practices which do not increase the risk of adverse effects from
natural hazards on the environment, people and their property” (Objective 11.2.3
of the South Waikato District Plan)

The use of a specific earthquake objectiveisrare. Examplesinclude:

“To minimise the risk from earthquakes to the wellbeing and safety of the
community” (Objective C12.1 of the Porirua City District Plan)

“To minimise the risks of earthquakes affecting people and property in the District
asfar as practicable” (Objective 5 in Section 3.2 of the Matamata Piako Proposed
District Plan)

In low-risk areas, the objective may instead seek to improve knowledge of potential risk:

“Increase Council and community understanding of the earthquake risk and
associated natural hazard” (Objective 8.3.1 of the Waimakariri Proposed District
Plan)

Policies in district plans generaly fall into the same groupings as in regional policy statements,
but are at amore detailed level. Essentially, policies specify:

. collection of information, development of a hazards register or database, and
identification of at-risk areas

. provision of information and advice, to raise public awareness and to encourage good
practices

. inclusion of controls in plans, so that activities are located and designed to avoid or
mitigate adverse effects in at-risk areas

. required standards for emergency responses and essential services following an
earthquake event.

For example:

“To develop a database on natural hazards including implementing a hazards
identification system for risk assessment” (Policy 15.2 of the Masterton District
Plan)

“Promote community awareness of natural hazards to encourage avoidance of
adver se effects of hazards’ (Policy 5 in Section C.15.1 of the Kapiti Coast District
Plan)
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“In areas of known susceptibility to natural hazards, activities and buildings are to
be designed and located to avoid, remedy, or mitigate, where practicable, adverse
effects of natural hazards on people, property and the environment” (Policy 14.4.2
of the Upper Huitt District Plan)

“To provide warnings and emergency response systems for areas at risk from or
affected by natural hazards’ (Policy 13.1.6 of the Tasman Resource Management
Plan)

Hutt City has a policy specific to fault rupturein its plan:

“That the area at risk from fault rupture causing permanent ground deformation
along the Wellington Fault be managed by the Wellington Fault Special Sudy Area
to address the effects of subdivision and development on the safety of people and
their property”

South Waikato realises the importance of working with the regional council on hazard issues:

“To work with Environment Waikato to develop measures to ensure that land use
practices do not cause or promote natural hazards’ (Policy 11.3.6 of the South
Waikato District Plan)

10.11 Developing methods

Although it is not practical or possible to eliminate fault rupture hazard risk completely, doing
nothing is not an option. Methods should be developed specificaly to address the effects of
fault rupture.

The plan needs to contain methods that address different aspects of the risk: what is the
likelihood of the hazard occurring? What are the consequences? Does the risk need treating?

District plan rules are not necessarily the only option: a mixture of rules and other methods can
be adopted. The exact makeup will vary, depending on the level of risk and the outcome of the
section 32 analysis (see below).

Methods can become more permissive as the risk of fault rupture decreases, by, for example:
. allowing a greater range of buildingsto be located in an area of fault rupture

. allocating a less restrictive consent activity category

. relying more on the Building Act for controls

. relying more on non-regulatory approaches such as education and advocacy.
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10.12 Non-regulatory methods

Non-regulatory methods are good for encouraging people to avoid putting themselves at risk.
One of the more important things a council can do is communicate the risk to the community.

Some of the non-regulatory methods available to councils include:

. purchasing at-risk land for passive recreationa purposes

. exchanging at-risk land with land that can be put to some other purpose

. allowing greater development rightsif land is retired or covenanted

. taking at-risk land as a condition of subdivision consent (reserves contribution)

. using financial incentives (for example, rates relief on at-risk land if it isn’t built upon)

. promoting and helping fund the use of covenants (privately or through the QEII National
Trust) for the voluntary protection from development of open space on private land

. educating to raise awareness of the risk and to encourage people to locate buildings away
from the fault rupture hazard

. using the Building Act to ensure that structures are safe and will remain intact throughout
the life of the building.

. including fault hazard information in LIM and PIM reports.

Fault avoidance zones still need to be clearly identified on district plan maps if non-regulatory
methods are used. This ensures that risk is communicated, and that landowners and building
occupiers can be made aware of the hazard.

10.13 Regulatory methods (rules)

Building within a fault avoidance zone should be discouraged wherever possible. Even when a
fault has along recurrence interval, the chance exists that the fault may move during the lifetime
of abuilding.

Rules in the district plan can alow development in a fault avoidance zone only if resource
consent is granted. This approach is suitable for well-defined faults, or distributed faults that
have been accurately located. Section 11 describes how the fault recurrence interval, fault
complexity, and Building Importance Category can be used to establish resource consent
categories.

Rules need to be based upon risk. The approach used in built-up areas should differ from the
approach used in a greenfields area. In greenfields areas it is much easier to require a
subdivision to be planned around the likely fault rupture zone and buffer zone (i.e. the fault
avoidance zone). In built-up areas, buildings may have been established without the knowledge
of the risk posed by fault rupture. The community may have an expectation to continue living
there and be prepared to live with the risk despite the potential for damage.

Existing use rights under the RMA also mean that when an existing building over a fault is
damaged or burnt down, or requires rebuilding for whatever reason, it can be rebuilt, even once
the risk has been realised.
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The district plan may have to include provisions to ensure that the risk is not increased by
intensified land use (such as urban infill) or by new building on sites not already occupied. It
can aso require geotechnical investigations and appropriate earthquake-resistant design where

appropriate.
Some councils have taken a precautionary approach to fault rupture.

For example:

“To take a precautionary approach to development in suspected risk areas until
further information on the extent and nature of earthquake risk becomes available”
(Policy P1in Section 3.2.2.5 of the Matamata Piako Proposed District Plan)

The council can aso require a report, including certification from an appropriately qualified
person, stating that the land is suitable for the activities anticipated.

Nelson City Council has the following rule:

“Construction or alteration of a building within the Fault Hazard Overlay is
permitted if:

a) inthe case of any site where a fault trace is identified and can be precisely
located by reference to the Council conditions book, subdivision files, site
files, or GIS database, buildings are set back 5 metres from the fault trace’
(Rule REr.71.1 of the Nelson Proposed Resource Management Plan)

The faults identified in Nelson City have low activity and long recurrence intervals. However,
Nelson City considered that it was best to design new subdivisions to avoid building on them.

10.14 Section 32 analysis

Before a council adopts any objective, policy, rule, or other method, it has a duty under
section 32 of the RMA to consider alternatives.

Essentially, the council is required to evaluate the costs and benefits of its proposed objective,
policy, or method.

Section 32 ensures that the proposed provisions are necessary, and that accurate data has been
used to carry out the evaluation.

It means that a council cannot simply adopt the approach of a neighbouring council — it must
first justify its reasoning. Any response the council chooses to take has to be supported by the
community and backed up by asection 32 analysis.

10.15 Cross-boundary issues
Natural hazards do not stop at local authority boundaries. It is important to consider how the

plan will co-ordinate with the plans of territorial authorities that share the same hazards, to
ensure that provisions are integrated across councils.
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10.16 Monitoring

The plan needs to specify measurable outcomes that will ensure that issues are addressed, and
objectives and policies achieved.

These can be measured by looking at:

. number of houses being built on at-risk land

. type of houses being built (construction and use)

. land subject to active faults being set aside/purchased

. the level of awareness of the community and their acceptance of risk-based plan provisions.

If monitoring shows that the provisions aren’'t reducing fault rupture hazard risk, councils need
to revise the provisions. If new information becomes available, councils need to review the
level of acceptable risk, and revise the provisions.

Advances in scientific information and technology will affect existing data held by councils,
and create new data that needs to be considered for incorporation into planning policy.
Councils need to identify new information should happen on an ongoing basis, to ensure plan
provisions are kept up to date, and ensure decisions based on the most accurate data.

Regional and district plan reviews are a good time to consider new information and data relating
to active faults. A programme of consultation should accompany any changes to hazard
information gained by the council.

To measure the effectiveness of policies and methods contained in plans, section 35(2A) of the
RMA requires that the results of plan monitoring be made available to the public every five
years. Keeping communities informed about the hazards they face, and changes to existing fault
knowledge is important because it not only lets them know what is going on in terms of plans
development, but raises awareness of hazards in the community.
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10.17 Does your district plan need amending?

The following flow chart can help councils determine whether the district plan needs amending.

Figure 10.1: Clarifying whether a district plan needs amending

Are there active faults in your district?

/ es 0\

Does your district plan have specific No change required
provisions regarding the use and
development of land on or close to
active faults?

Yes No
\ Prepare a plan change or variation,
Do these provisions take a risk-based using the risk-based approach to
approach to managing fault hazard No ———» developing provisions that will avoid
risk? or mitigate fault

Yes

v

No change required

Note: information on the location and type of faults to be found in New Zealand is
contained on the website: http://data.gns.cri.nz/af/index.jsp
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11 Taking a Risk-based Approach to Resource
Consent

11.1 Determining consent categories

Determining consent categories for buildings within a fault avoidance zone involves evaluating
the fault recurrence interval, fault complexity, and Building Importance Category alongside the
risk the community is prepared to accept.

Differing types of buildings will be placed into different resource consent activity categories,
based upon the risk. The council needs to be satisfied that the risk isn't significant, or that
appropriate mitigation measures have been taken, before granting resource consent.

Clearly, as the risk increases, the consent category should become more restrictive, and the
range of matters the council needs to consider will increase. The council needs to set
requirements for the bulk, location and foundations of any structure, so it can impose the
consent conditions that will avoid or mitigate the adverse effects of fault rupture.

Figure 11.1: Scale of risk and relationship to planning provisions

Limited
Permitted Controlled discretionary Discretionary Non-complying
Low « » High
; LEVEL OF RISK
Plan_nl_ng Planning
provisions provisions

become more
permissive as
overall risk
decreases

become more
restrictive as
overall risk
increases

A rule may require resource consent for a new building, but with a requirement that a
geotechnical report be included with the application (confirming that the building will be
located at least 20 metres from an area subject to fault rupture, or that necessary engineering
precautions have been taken).

For example:

“For all structures and buildings, an engineering report will be required to
confirm that the Wellington Fault is not within 20.0m of any proposed structure or
building; or that the necessary engineering precautions have been taken”
(Standard 14H 2.1.1.2 to Rule 14H 2.1 of the Hutt Proposed District Plan)

Each council will want to apply the resource consent activity status categories that suits its own
circumstances. The key is to ensure that the council has the ability to address the fault rupture
hazard risk properly when assessing a resource consent application. The matters over which
the council can reserve control or restrict its discretion include:

. the proposed use of the building
. site layout, including building setback and separation distance
. building height and design
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Tables 11.1 and 11.2 show an example of resource consent activity status for proposed
buildings within a fault hazard avoidance area. The activity status will depend on the Building

construction type (for resource management purposes)
financial contributions (for example, reserves contributions).

Importance Category, the fault recurrence interval, and the fault complexity.

Table 11.1: Resource consent activity status for greenfield sites

Building importance 1 2a 2b 3 4
category
Fault complexity Activity status
Fault recurrence interval class | less than or equal to 2000 years
A — Well defined Permitted Non-complying Non-complying Non-complying Prohibited
B — Distributed Permitted Discretionary Non-complying Non-complying Non-complying
C — Uncertain” Permitted Discretionary Non-complying Non-complying Non-complying

Fault recurrence inter
A — Well defined

B — Distributed

C — Uncertain’

Permitted
Permitted
Permitted

Non-complying
Discretionary
Discretionary

val class Il greater than 2000 but less than or equal to

Non-complying
Non-complying
Non-complying

3500 years

Non-complying
Non-complying
Non-complying

Prohibited
Non-complying
Non-complying

Fault recurrence inter
A — Well defined

B — Distributed

C — Uncertain"

Permitted
Permitted
Permitted

val class Il greater than 3500 to but

Permitted*
Permitted
Permitted

Non-complying
Discretionary
Discretionary

less than or equal to 5000 years

Non-complying
Discretionary
Discretionary

Non-complying
Non-complying
Non-complying

Fault recurrence inter
A — Well defined

B — Distributed

C - Uncertain"

Permitted
Permitted
Permitted

Permitted*
Permitted

Permitted

Permitted*
Permitted
Permitted

val class IV greater than 5000 but less than or equal to 10,000 years

Non-complying
Discretionary
Discretionary

Non-complying
Non-complying
Non-complying

Fault recurrence inter
A — Well defined

B — Distributed

C — Uncertain ’

val class V greate
Permitted
Permitted
Permitted

r than 10,000 but
Permitted*
Permitted
Permitted

less than or equal
Permitted*
Permitted
Permitted

to 20,000 years
Permitted*
Permitted
Permitted

Non-complying
Non-complying
Non-complying

Fault recurrence inter
A — Well defined

B — Distributed

C — Uncertain’

Permitted
Permitted
Permitted

Permitted*
Permitted
Permitted

val class VI greater than 20,000 but less than or equal

Permitted*
Permitted
Permitted

to 125,000 years
Permitted*
Permitted
Permitted

Permitted*
Permitted**
Permitted**

Note: Faults with a recurrence interval of greater than125,000 years are not considered active.

*

*%

faults. Controlled or discretionary activity status may be more suitable.

fewer assessment ¢

Italics show that the activity status is more flexible. For example, where discretionary is indicated, controlled activity

riteria.

status may be considered more suitable.

The activity status is permitted, but could be controlled or discretionary because the fault location is well defined.

Although the activity status is permitted, care should be taken in locating BIC 4 structures on or near known active

Where the fault trace is uncertain, specific fault studies may provide more certainty on the location of the fault.
Moving the fault into the distributed or well defined category would allow a reclassification of the activity status and
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Table 11.2: Resource consent activity status for developed and already subdivided sites

Building importance
category

1

2a

2b

3

4

Fault complexity

Activity status

Recurrence interval ¢
A — Well defined

B — Distributed

C — Uncertain"

Permitted
Permitted
Permitted

Non-complying
Discretionary
Discretionary

lass | less than or equal to 2000 years

Non-complying
Non-complying
Non-complying

Non-complying
Non-complying
Non-complying

Non-complying
Non-complying
Non-complying

Recurrence interval ¢
A — Well defined

B — Distributed

C - Uncertain"

Permitted
Permitted
Permitted

Permitted*
Permitted
Permitted

lass Il greater 2000 but less than or equal to 3500 year

Non-complying
Discretionary
Discretionary

s
Non-complying
Non-complying

Non-complying

Non-complying
Non-complying
Non-complying

Recurrence interval ¢
A — Well defined

B — Distributed

C — Uncertain ’

lass Il greater thal
Permitted
Permitted
Permitted

Permitted*
Permitted

Permitted

Permitted*
Permitted
Permitted

n 3500 but less than or equal to 5000 years

Non-complying
Discretionary
Discretionary

Non-complying
Non-complying
Non-complying

Recurrence interval ¢

lass IV greater than 5000 but less than or equal to 10,000 years

A — Well defined Permitted Permitted* Permitted* Permitted* Non-complying
B — Distributed Permitted Permitted Permitted Permitted Non-complying
C — Uncertain" Permitted Permitted Permitted Permitted Non-complying
Recurrence interval class V greater than 10,000 but less than or equal to 20,000 years

A — Well defined Permitted Permitted* Permitted* Permitted* Non-complying
B — Distributed Permitted Permitted Permitted Permitted Non-complying
C — Uncertain’ Permitted Permitted Permitted Permitted Non-complying

A — Well defined
B — Distributed
C - Uncertain”

Fault recurrence inter

Permitted
Permitted
Permitted

Permitted*
Permitted
Permitted

val class VI greater than 20,000 but less than or equal

Permitted*
Permitted
Permitted

to 125,000 years
Permitted*
Permitted
Permitted

Permitted*
Permitted**
Permitted**

Note: Faults with a recurrence interval of greater than 125,000 years are not considered active.

*  The activity status is permitted, but could be controlled or discretionary because the fault location is well defined.

**  Although the activity status is permitted, care should be taken in locating BIC 4 structures on or near known active
faults. Controlled or discretionary activity status may be more suitable.

T Where the fault trace is Uncertain, specific fault studies may provide more certainty on the location of the fault.
Moving the fault into the Distributed or Well Defined category would allow a reclassification of the activity status and
fewer assessment criteria.

Italics — show that the activity status is more flexible. For example, where discretionary is indicated, controlled activity
status may be considered more suitable.

Note that the (restricted) discretionary category has not been shown in Tables 11.1 and 11.2 but
may be considered more effective than the non-complying activity status as it alows for
targeted assessment criteria to be devel oped.
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11.2 Exercises

Example 1

A developer with a Greenfield site proposes to build a Building Importance Category 2a
structure (atypica New Zealand wood-framed house) within a fault avoidance zone). The fault
through this zone has a Fault Recurrence Interval Class of 111 (>3500 to <5000 years) and the
Fault Complexity is A (well defined).

Q:  What type of resource consent would have to be applied for? .

A:

Example 2

A philanthropist decides to make use of a spare plot of land she owns to build an art gallery to
display local work. The site is located within a densely built-up inner city suburb in a fault
avoidance zone. The proposed art gallery will have a floor area of 700m2 (refer to Table 7.1 to
determine the Building Importance Category). The Fault Recurrence Interval Classis Il and
the Fault Complexity is B.

Q:  What type of resource consent would have to be applied for? ,

A:

Example 3

The philanthropist decides to move the proposed galery to the country, where she owns
20 hectares of undeveloped rural land. The proposed location is within a fault avoidance zone
where the Fault Recurrence Interval Classis |l and the Fault Complexity is C?

Q:  What type of resource consent would have to be applied for? ,

A:

Example 4

A local health care facility is proposed that will accommodate up 60 elderly patients who will
live at the facility (refer to table xx for the Building Importance Category). The proposed siteis
in a rura area that has recently been subdivided into five-acre blocks, and is within a fault
avoidance zone. A well-defined active fault with a 4000-year fault recurrence interval runs
through the site.

Q:  What type of resource consent would have to be applied for? ,

A:
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11.3