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ABSTRACT: The Building Act 2004 requires all local authorities within New Zealand to formulate 
and implement a policy to identify and manage earthquake-prone buildings within their jurisdiction.  
The objective of the policies is to minimise risks to public safety posed by these buildings.  The 
Whakatane District Council developed its Earthquake-prone Buildings Policy in 2006.  The technical 
assessment component of the Council’s policy is based on the NZSEE Guidelines (2006).  The 
Council, with the help of GHD Ltd, has recently commenced implementing its policy. Issues 
surrounding the procedure for initial evaluation of targeted buildings (IEP) according to the New 
Zealand Society of Earthquake Engineering’s guidelines are discussed. 
 
The Whakatane district experiences earthquakes frequently.  The most damaging earthquake was the 
Edgecumbe Earthquake in 1987 (6.5 Richter scale1) where shaking intensities of MM7-8 (Modified 
Mercalli scale) were experienced.  More recently there have been numerous swarms of earthquakes 
centered off the coastline around Matata.  Implementation of the Council’s earthquake-prone building 
policy therefore has a high degree of relevance and timeliness.   
 
In the course of carrying out the work, challenges such as implementing the policy during recessionary 
times, managing the potential scale and impact of knowledge gained through the project upon the 
Council’s strategic growth strategies, developing a robust system of tracking potentially earthquake-
prone buildings and their subsequent management, and adopting a flexible proactive approach with 
stakeholders, have all had to be positively managed in order to complete the delivery of the first major 
milestone of the project.   

 
1. INTRODUCTION 
 

Whakatane is a provincial coastal district of 34,400 population2 situated in the Bay of Plenty.  The 
District enjoys the highest sunshine hours in New Zealand, excellent sea and river fishing, a large 
component of the Te Urewera national park, and annual rainfall of around 1500mm/year.  The 
township of Whakatane comprises the main urban centre and is located near the junction of two major 
fault belts, the eastern margin of the Taupo Volcanic Zone and the North Island Shear Belt.   
 
In March 1987, the Whakatane District experienced New Zealand’s most damaging recent earthquake 
– a magnitude 6.5 jolt.  Known as the Edgecumbe earthquake, it caused heavy damage in the towns of 
Edgecumbe, Te Teko, Kawerau, Thornton and Matata.  In Edgecumbe the ground shaking cut deep 
gashes in roads and footpaths, damaged river embankments, tipped a diesel locomotive off its tracks, 
and ripped power transformers, weighing up to 20 tonnes each, from their mountings.  In the 
Rangitaiki Plains, the rural area surrounding Edgecumbe and to the west of Whakatane, the quake tore 
up the ground to create a spectacular 7km-long fault rupture that was, in places, 4m deep and 2m wide.  
The rupture extended down several kilometres into the earth.  About 200sq km of the Rangitaiki Plains 

                                                   
1  Reference Geonet website: www.geonet.org.nz/earthquake/historic-earthquakes/top-nz/quake-10.html 
2 2006 New Zealand Census 
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subsided by up to 2m as a result of the quake. Property damage totalled $400 million ($741 million in 
today’s terms3).  Remarkably no-one was killed, but a handful of people suffered injuries.   
 
Earthquakes continue to be felt on a regular basis by residents of the Whakatane District.  A Geonet 
Quake Search4 for the Whakatane District over the past year confirms 181 earthquakes ranging from 
magnitude 1.588 through to 4.745 have been recorded. 
 
As well as earthquakes, the Whakatane District experiences other natural hazards of tsunami, coastal 
erosion and inundation, flooding, landslides, volcanic eruptions, debris floods and debris flows – the 
most recent and most damaging being those that occurred at Matata in 2005.   
 
Community resilience and preparedness for natural hazard events was the theme of two papers to last 
years NZSEE conference (Becker et al, 2009, and Moehle et al 2009).  In this context, due to 
experiencing natural hazard events firsthand, and having to largely fund $15.5M of regeneration works 
from events that have occurred over the last six years, residents of the Whakatane District retain a high 
level of awareness to natural hazard events and their potentially damaging consequences.  Effectively 
managing natural hazards is a key strategic issue for the Whakatane District Council and its 
communities. 

 
2. LEGISLATION 
 

The Building Act 1991 introduced a requirement for local authorities to develop a policy on managing 
earthquake-prone buildings within their jurisdictions.  Buildings were deemed to be earthquake prone 
if constructed of unreinforced concrete or unreinforced masonry and their ultimate load capacity 
would be exceeded in a moderate earthquake resulting in injury or death to building occupants or 
occupiers of adjoining property or damage to other property.  A ‘moderate earthquake’ was defined as 
an earthquake that would subject a building to seismic forces one-half as great as those specified in 
NZS 1900 Model Building Bylaw, Chapter 8: 1965 (25% of the current building code). 
 
Development of these policies required local authorities to follow the public consultation procedures 
specified in the Local Government Act.  The Whakatane District Council developed its first 
Earthquake-prone Building Policy in 1996.  Funding to implement the programme was provided 
through the Long-term Council Community Plan process, in effect a second and separate round of 
public consultation.  In 1998 the Council undertook an earthquake prone building survey.  In 
accordance with the legislative parameters, the scope of the survey was limited to buildings that were 
wholly or substantially of unreinforced masonry construction.  A total of 275 buildings were 
inspected.  Six buildings were identified as earthquake-prone.  All but one of these buildings have 
subsequently been seismically strengthened.  The exception has remained vacant for some time and is 
not in such a state as to warrant demolition. 
 
The regulatory environment has changed significantly since 1998.  The Building Act of 1991 was 
repealed and replaced with a new Building Act in 2004 (BA2004).  The BA2004 required local 
authorities to develop a new policy to identify and manage earthquake-prone, dangerous and insanitary 
buildings within their districts/cities.  As previously, policy provisions were required to establish the 
framework under which councils would engage and negotiate solutions with owners to ensure 
buildings are safe and sanitary for users, and that other property is protected against physical damage 
from unsafe buildings.  In implementing these policies, local authorities would make a substantive 
contribution towards the Government’s policy objective of reducing the risk to the New Zealand 
population’s life and health, their buildings and other built infrastructure, from damaging earthquakes. 
 

                                                   
3  Calculated on the NZ Reserve Bank inflation calculator: http://www.rbnz.govt.nz/statistics/0135595.html 
4  http://magma.geonet.org.nz/resources/quakesearch/.  Grid locations used in the search were: Southern latitude -38.2013; Western longitude 

176.84768; Northern latitude -37.57100; Eastern longitude 177.37748. 
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The scope of buildings that fall within the earthquake-prone criteria of the BA2004 is substantially 
greater than what was provided for in the 1991 Building Act.  The unreinforced masonry constraint 
has been deleted and a full range of non-residential building types, with the exception of multi-storey 
apartments, is now covered.  The threshold for classifying a building as earthquake-prone was also 
raised from 25% of an historical standard to 33% of current code requirements, referred to as “new 
building standard” NBS5.  The 33% of current code requirement is by default, the minimum standard 
that seismic upgrading work must satisfy.   
 
Not only have the legislative parameters changed, the building codes and standards have also been 
substantially reviewed.  NZS4203 has been replaced with the joint Australian and New Zealand 
Standards AS/NZS1170 with NZS1170.5 covering earthquake actions. In some areas, the NZS1170 
seismic hazard factors are much higher than those in NZS4203. 

 
3. POLICY IMPLEMENTATION 
 
3.1 The Whakatane District Earthquake-prone Building Policy 
 

Following the consultative process prescribed in section 83 of the Local Government Act 2002, the 
Whakatane District Council adopted its latest policy on earthquake-prone buildings in mid-2006.  The 
Council accepted that 33%NBS was the legislative default position for seismic strengthening work for 
existing buildings.  However, based on experiences gained from implementation of its earlier policy, 
the Council encourages building owners required to carry out work to be conservative and design to 
50%NBS, thereby providing a buffer against future increased requirements imposed through central 
government legislative direction.   
 
The policy proposed the following 5-stage implementation programme: 
 
Stage 1: A coarse survey undertaken of the District to confirm buildings within geographically defined 

areas that may be earthquake-prone.  The outcome would be a list of potential earthquake-
prone buildings within the Whakatane District together with their geographic location. 

 
Stage 2: Desktop review of the building plans and specifications held by the Council of the potentially 

affected buildings identified in Stage 1 to eliminate buildings that are not earthquake-prone 
buildings.  It was intended that Stage 2 would result in a list (revision of Stage 1 list) of 
potentially earthquake prone buildings within the Whakatane District together with their 
geographic location, GIS identification, building permit details, and details of construction 
type and use. 

 
Stage 3: Carry out initial evaluation of performance (IEP) of buildings in an earthquake based on 

information obtained by using the New Zealand Society for Earthquake Engineering 
(NZSEE) Guidelines Initial Evaluation Method process.  The initial evaluation will apply to 
all of the buildings identified in Stage 2.  The primary outcome of Stage 3 is a list of buildings 
with a high probability of being earthquake-prone buildings. 

 
Stage 4: Building owners will be required to do a detailed assessment on buildings identified as 

earthquake-prone in the initial evaluation, unless otherwise agreed through discussion 
between the owner and the Council following the initial evaluation.  Individual assessments 
will enable the Council to collate a prioritized list of earthquake-prone buildings in categories 
that reflect Importance Levels as specified in AS/NZS 1170.0:2002 Structural Design 
Actions.  Importance levels are derived from a combination of the consequence of failure and 

                                                   
5  A 2006 report by the New Zealand Society for Earthquake Engineering, Assessment and Improvement of the Structural Performance of 

Buildings in Earthquake, estimates that buildings having a seismic resistance less than 33% of the new building standard will subject 
occupiers to a risk in the order of 20 times greater than for a building fully complying with that standard. 
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occupancy numbers.  The relevant tables from AS/NZS 1170.0:2002 comprise Appendix One 
of the policy. 

 
The primary outcome of Stage 4 will be a list of earthquake-prone buildings categorised in 
accordance with occupancy and use as per AS/NZS 1170.0:20026, specifically: 
 Buildings with special post-disaster functions as defined in AS/NZS 1170.0: 2002, 

Importance Level 4. 
 Buildings that contain people in crowds or contents of high value to the community as 

defined in AS/NZS 1170.0: 2002, Importance Level 3. 
 Buildings in Importance Level 2 with a capacity greater than 100 people. 
 Buildings with an Importance Level less than 3 as defined in AS/NZS 1170.0:2002 with 

the exception of buildings with a capacity greater than 100 people. 
 Buildings with a Significant Cultural Heritage listing in the District Plan. 

 
This is also the order of priority for the identification and strengthening or demolition of 
buildings. 

 
Stage 5: Continuously evaluate and assess the structural performance of buildings in all categories that 

were not identified in the initial review in a reactive manner. Such evaluations being triggered 
by an application under the Building Act for building alterations, change the use, extension of 
life, subdivision or requests by concerned citizens. Refer to section 5 of the Building 
Regulations 2005 definition of “change the use”. 

 
In recognition of the benefit that the public would accrue from this programme, the Council 
determined to fund the costs involved with stage 1, 2 and 3 over three years.  Building owners are 
expected to pay for Stage 4 and Stage 5 (through the building consent process for seismic 
strengthening building works).  The Council’s funding approach is consistent with 61% of local 
authorities in New Zealand7. 
 
3.2. Sourcing Expertise 
 

The Whakatane District Council is an organisation of 165 employees servicing a provincial district of 
4445km2.  The organisation size is such that sourcing of external expertise was necessary to assist the 
Council implement its earthquake-prone building programme and achieve its desired policy outcomes.  
Tenders were publicly called from engineering organisations with expertise in seismic evaluation of 
buildings.  A competitive tender evaluation process examined: 

(i) Competitiveness of submitted prices 
(ii) Relevant experience 
(iii) Track record 
(iv) Technical skills 
(iv) Management skills 
(v) Methodology 

 
GHD Limited came through the evaluation process as the preferred tenderer and was subsequently 
engaged in June 2009. 
 
Several tenderers recommended combining Stages 1, 2 and 3 into one stage, as it would be more cost-
effective for the Council.  This suggestion was subsequently implemented. 
 

                                                   
6 AS/NZS 1170.0:2002 provides the procedure for structural design.  It includes design procedures, reference to design actions, combinations 

of actions, detailing for robustness, methods of analysis and methods for confirmation of a limit states design.  It also includes criteria for 
selection of annual probability of exceedance and serviceability 

7 Department of Building and Housing survey of earthquake-prone building policies:  
http://www.dbh.govt.nz/UserFiles/File/Building/information%20for/TA-earthquake-prone-buildings-summary.xls 
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A preliminary estimate of building stock within the Whakatane District indicated 853 buildings would 
require some form of review.  This was subsequently reduced to 650 following a decision to remove 
the majority of buildings constructed post-1976, a date that reflected the introduction of NZS4203, the 
design loadings code.  Budget constraints meant that the review would take some years to complete.  
A total of 96 buildings were selected for assessment in the 2009-10 financial year.  The geographical 
distribution of the buildings throughout the District was an important consideration, both politically 
and operationally.  Politically, it was important that the programme be seen to be District-wide.  
Operationally, there was a desire for the samples to provide a representative analysis of building stock 
across the Whakatane district.   
 
It was also important that early in the implementation programme any underpinning assumptions 
utilised were clearly articulated and understood by the Council and by GHD staff.  These included: 

  The project has far reaching implications for the Whakatane community.  In addition, the 
work of local authorities is subject to a very high level of public and governmental scrutiny.  
Quality and robustness of process was an absolute imperative so that elected representatives, 
residents, building owners and their agents (current and future) could rely with confidence on 
information generated through the programme.   

  Enquiries confirmed that high-risk government and quasi government buildings (e.g. Police, 
New Zealand Fire Service, Schools, Hospital) had earthquake-prone building programmes in 
place.  It was assumed that the programmes were being implemented appropriately.  These 
buildings were therefore removed from the Council programme. 

  The Council’s own assets were managed by asset managers and sat outside this programme.  
A variation to the contract would be required if these assets were to be added to the 
programme. 

  As most buildings in the New Zealand have been designed for a 50-year lifespan, a design 
ultimate limit state earthquake with a return period of 250 years is required. 

  Based on a GNS Microzoning Study of Whakatane (Beetham et al, 2004) a shaking intensity 
of MM7 or greater would be required to trigger liquefaction in the Whakatane township. 

  The GNS report identified that a shaking intensity of MM7 is the threshold for significant 
landsliding of the cliffs behind the Whakatane township and at their toe, although it was 
recognised that isolated instances of landslides at lower MM shaking intensities have 
occurred.  Due to the cliffs having a slope angle of 40o to 45o which is close to the angle of 
friction for greywacke rock scree, the moderate susceptibility of a landslide was limited to 
‘significant’ for IEP purposes. 

  Ground spectra in the 2004 GNS report was based on earthquakes with return periods of 475 
and 2,500 years.  The design seismic coefficient from the 475 year return period is 13% higher 
than that obtained from NZS 1170.5’s 500 year return period. In other words, the spectral 
results from GNS (2004) are expected to be higher than that in NZS 1170.5.  However this 
difference is not expected to be significant and for consistency of output for the IEP 
assessment the ground spectra in NZS 1170.5 was adopted. 

  The same GNS report provided excellent information on the subsoil conditions within the 
Whakatane township.  Quality subsoil information for the balance of the Whakatane district 
was isolated and variable.  Under separate contract, the Council engaged GHD to review 
available information and provide a report identifying the subsoil classes for the urban 
settlements within the District in terms of AS/NZS 1170.5:2004.  This provided a transparent 
reference for IEPs of buildings in these areas (and any subsequent strengthening design 
solutions). 

  NZSEE (2006) recommended different ductilities (Table 3.2) be adopted for all buildings 
based on the vintage of the existing buildings.  For buildings constructed prior to 1976, a 
recommended ductility factor of 2 is adopted irrespective of building material.  No 
consideration was made to differentiate the building type based on construction material used 
in the structure.  It is known that timber framed structures have a higher ductility.  Although 
unreinforced masonry buildings have a lower ductility factor, it is recognised that one of the 
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acceptable modes of response in such buildings in an earthquake is that of rocking. In 
recognition of this phenomenon, a ductility of 1.5 was adopted. 

  For buildings located on sloping ground, building height was measured from ground level at 
the downslope base of the structure. 

 
A pilot study of 20 buildings set in train the field component of the programme.  The pilot study was 
conducted to assess the consistency of approach, to streamline administration processes, and to ensure 
that there was a clear understanding of the issues.  The 20 buildings were situated around the 
Whakatane township central business district and featured a range of age, construction type and usage.  
After completion of the pilot assessments, all members of the team met and discussed the results and 
any issues that arose as a result of the assessments.  The pilot study proved to be valuable in better 
understanding the needs and systems of both parties and resulted in maximising administrative 
efficiencies.  Following the pilot study, the consultants proceeded with the balance of the year’s quota. 
 
3.3 IEP Methodology 
 

Earthquake assessments of building structures followed the Initial Evaluation Procedure developed by 
the New Zealand Society for Earthquake Engineering (NZSEE).  The procedure is recognised and 
supported by the Department of Building and Housing as an appropriate tool to be utilised by local 
authorities and structural engineers in identifying and assessing the structural performance of existing 
buildings.  The IEP is an innovative, rapid, attribute-based method to screen out earthquake-prone 
buildings with an acceptable confidence level. The process is based on an exterior visual inspection of 
the building to identify critical structural weaknesses (CSWs) using sound engineering judgment. The 
process imposes penalty points for each CSW. Other factors that affect the result are seismicity of the 
area, local sub-soil type, building construction materials and detailing.   
 
The methodology first compares the complying building standards with the requirements of the 
current earthquake loading standard, NZS1170.5: 2004 and then identifies various CSWs such as 
vertical irregularity, plan irregularities, short column problems, pounding, and soil induced hazards. 
Then the building is rated based on the severity of these CSWs. The procedure also includes a 
discretion factor for the assessor to compensate if he/she judges the building be over penalized or 
under penalised by different attributes8.  The final result is in terms of the percentage of New Building 
Standard (NBS) and can be expressed as either a percentage or grade.  The relationship between 
percentage of NBS and grade is outlined in the following table: 
 

Table 1 Relationship between Grade and NBS% 
 

Grade A+ A B C D E 
NBS >100 100-80 79-67 66-34 33-20 <20 

 

A NBS of 33 or less means that the building is assessed as potentially earthquake-prone in terms of the 
Building Act and a more detailed evaluation of it will typically be required.  A NBS greater than 33 
means that the building is regarded as outside the requirements of the Act.  No further action on it will 
be required by law, however it may still be considered as representing an unacceptable risk and further 
work on it may be recommended.  A NBS of 67 or greater means that the building is not considered to 
be a significant earthquake risk. 
 
The methodology is such that the “score” can be updated as more information on the building comes 
to hand, e.g. after review of the construction drawings or seismic strengthening has occurred. 

                                                   
8  Seismic Assessment of Buildings in Wellington: Experiences and Challenges (Bothara, Jury, Wheeler & Stevens (p.2, 2008)) 
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4 RESULTS TO DATE 
 

Year 1 of the Implementation Programme targeted IEP assessments of 96 buildings distributed 
throughout the District.  Evaluation classifications are presented as ranging from ‘A+’ through to ‘E’.  
The results of the Year 1 evaluations are presented in the following table: 
 

Table 2 IEP Results from year 1 
 

Grade A+ A B C D E 
Number - 3 3 23 14 53 
%  - 3 3 24 15 55 

 
In summary, 70% of the buildings that have been evaluated are potentially earthquake-prone and a 
further 24% are potentially an earthquake risk (i.e. an NBS score between 34% and 67%). 
 
The date of design, type of construction and site characteristics of the Whakatane commercial district 
were significant factors that led to buildings being identified as potentially earthquake prone.  A large 
proportion of the buildings inspected were of unreinforced masonry construction and designed prior to 
1965, which significantly limited the possible performance in the IEP assessment. 
 
Critical structural weaknesses such as large spans for show-room and factory floors and no seismic 
gaps with neighbouring buildings were common throughout the commercial buildings inspected, and 
often occurred in conjunction with unevenly distributed masonry and concrete shear walls. As a result, 
buildings were penalised for plan and vertical irregularity in the form of the building, and pounding 
and height difference effects.  
 
Soft soils also negatively impacted the performance of buildings in the IEP assessments, and this 
effect was magnified for areas identified as at risk of liquefaction or landslides. 

 
5. IMPLICATIONS OF RESULTS 
 

The relatively high rate of potentially earthquake-prone buildings in the District has significant 
implications that include: 
 
5.1 Scale of impact on building stock within the Whakatane District 
 

The landscape has become more stringent in terms of national compliance requirements.  The Council 
is also better informed in terms of local geological knowledge available to it.  These two factors 
combined have resulted in a large increase in the number of buildings that will be identified as being 
potentially earthquake-prone.  The buildings are generally distributed throughout the district with a 
greater density within the Whakatane township which is to be expected as it is the largest population 
centre.  
 
5.2 Socio-economic impact on building owners including the Council 
 

The next step in the policy involves the Council notifying building owners of the outcome of the IEP 
assessments.  For owners of those buildings that are potentially earthquake-prone, this notification will 
be unwelcome.  If the consequences mirror what has happened in other districts, the notification is 
likely to generate a degree of panic amongst building owners and occupiers.  It is understandably 
concerning for a building owner to learn that the building they occupy or own is classified in this way.  
It will be an economic burden to many of the building owners because these buildings may need 
upgrading or, at the very least, consultation with an engineer to challenge the potentially EPB status. 
 
Some buildings have previously been strengthened to the standard required by the earlier 1991 
legislation.  Owners in these cases may have spent significant sums to strengthen the building to 
comply with the historic criteria.  It will be distressing for them to be advised that the building which 
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was strengthened just a few years previously, has again been identified as being potentially 
earthquake-prone due to legislative and design code changes.   
 
Staggering the IEP process over several years generates uncertainty for owners of buildings yet to be 
assessed, as well as any future purchaser of either the building or the business(es) operating within.  
Once information on the state of the building stock reaches the public arena, it is highly likely that 
lending institutions will require evidence such as an IEP as part of their loan approval procedure.  This 
will transfer the cost of the IEP from the general ratepayer to the building owner. 
 
Much of the land within the central business district is reclaimed land owned by the Council and 
leased to building owners.  The Council therefore has added pressure to manage the process from a 
significant asset owner perspective as well as a regulatory agency. 
 
5.3 Timeframes for achieving compliance 
 

In terms of the current policy, timeframes for detailed assessment and strengthening of identified 
earthquake-prone buildings are: 
 
(a) To be negotiated with individual building owners using the procedures set out in Section 3 of 

the NZSEE Guidelines as the basis of calculation. 

(b) Notwithstanding, where a change the use situation arises, the necessary strengthening work is 
to be carried out directly as part of the work covered by the building consent. 

The current economic recession will impact upon building owner’s ability to finance upgrading work 
and recover those costs through increased income.  In addition, the Department of Building and 
Housing published a survey in 20099 of local authority earthquake-prone building policies.  The 
survey confirmed there was a wide variation in strengthening timeframes amongst different local 
authorities.  The results are provided in Table 3.   
 

Table 3 National survey results of strengthening timeframes in local authority policies 
 

Minimum time for strengthening (years) Minimum (>0) = 1 
Average = 10.6 
Maximum = 26 
(51 respondents) 

Maximum time for strengthening (years) Minimum (>0) = 3 
Average = 23.2 
Maximum = 50 
(52 respondents) 

 
In comparison, the NZSEE timeframes for strengthening work to be undertaken adopted by the 
Council in its policy were significantly more stringent than the DBH survey average results, being 
between 1and 10 years with the majority less than 6 years.  Clearly, the Whakatane District policy is 
out of sync with the majority of other New Zealand local authorities.  The global economy has been in 
its weakest period of growth for 60 years and New Zealand is no exception10.  To take into account the 
global financial recession and to better align itself with the broader sector, the Council is reviewing the 
compliance timeframes within its Earthquake-prone Building policy.  The following table compares, 
for a sample of building uses, compliance timeframes between the current policy and what is under 
consideration. 

                                                   
9 Department of Building and Housing survey of earthquake-prone building policies:  

http://www.dbh.govt.nz/UserFiles/File/Building/information%20for/TA-earthquake-prone-buildings-summary.xls 
10 Department of Building and Housing Statement of Intent 2009/12, p.7. 
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Table 4 Comparison of WDC current and proposed compliance timeframes 
 

 
One direct outcome of the programme to date is that the Council will bring forward the review of its 
Earthquake-prone Building Policy. 
 
5.4 Managing the release of the information  
 

Building owners will be provided with a copy of the IEP relevant to their building(s) together with an 
accompanying letter.  Owners will be invited to provide any information specific to their building(s) 
that may effect the initial evaluation.  Additional information will be reviewed by the Council’s 
consultant and an amended IEP issued where appropriate.  In the event that no information is provided 
or information that is provided does not change the IEP, building owners will be required to comply 
with the provisions of Stage 4 of the Council’s policy, i.e. to engage an engineer to undertake a 
detailed structural assessment of their building(s). 
 
A key issue will be managing the release of information obtained through the programme that is 
retained on the Council files to members of the public who may make an enquiry (e.g. through land 
information memoranda applications).  This is a particularly important issue not only while the 
process is in train and incomplete, but also moving forward.  Should the Council mismanage this 
process and either release information incorrectly or, equally importantly, not release the information 
when requested, the Council will potentially be exposed to claims of professional negligence for any 
losses that are suffered as a consequence of decisions made based on that information (or lack of it).  
Even when the information has been provided appropriately, local authorities can find themselves as 
respondents to claims.  From experience, defending claims is expensive for ratepayers and Court 
sympathies tend to favour individual members of the public over local authorities. 
 
5.5 Resourcing the programme 
 

Administering the earthquake-prone building programme will require additional resourcing.  
Experience to date is that negotiating solutions with building owners over seismic upgrading is time-
consuming.  In addition, there is a need to monitor progress and follow up non-compliance.   
 
5.6 Council owned buildings 
 

The Council’s Civic Centre was included in this year’s programme.  The outcome of the assessment is 
that the building has been assessed at 37% of the new building standard, which equates to Grade C.  
Factors in the IEP of substantive influence are the liquefaction risk and the flange hung wall/floor 
connections supporting the first floor precast concrete floor slabs.  The connections were typical of 
construction methodology at the time but with the changes to the codes and an experiential increase in 
knowledge, there is now concern over the ongoing performance of this design and construction detail.  
A 37% NBS score is not a good result for a building that serves as the Emergency Operations Centre 
in a civil defence emergency.  It has been strongly recommended that a detailed analysis be 
undertaken as a matter of priority. 

Building Use NBS 
Current WDC & 

NZSEE Guidelines 
Proposed WDC 

Policy 
Grocery 14 3.5 15 

Retail Shops 6 1.5 15 
Apartments (small) 28 7.8 20 
Decorating Shop 11 2.8 15 
Church 21 5.3 10 
Panel Beaters Workshop 17 4.3 10 
Motel 18 4.5 20 
Pharmacy 18 4.5 15 
Civil Contractor's Office & Workshop 20 5.0 20 
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The Edgecumbe Memorial Hall was also assessed and came through at a NBS score of 48%, which 
equates to Seismic Grade C.  The assessment does not recognise this building as having a post-disaster 
functionality.  A 48%NBS score means the building is potentially an earthquake risk but is not 
earthquake-prone. 
 
5.7 Buildings at the base of the Escarpment 
 

Landslide risk to the Whakatane township is covered in the GNS Micro zoning report (2004) which 
suggests landslides will occur as a direct result of an MM7 (or greater) earthquake.  This type of 
earthquake-generated landslide would normally be associated with a large volume of dislodged 
material and hence different from those caused by erosion and/or heavy rains.  Due to the many factors 
at play, it is not an easy task to quantity the volume of slip to be expected from a landslide triggered by 
an MM7 earthquake.  It is also not always possible or economical to design a retrospective 
strengthening solution to prevent failure of a building structure when an earthquake-triggered landslide 
is encountered.  If the Whakatane township was to experience an MM7 earthquake and a landslide 
ensues, it is likely that most (if not all) of the existing buildings along the base of the escarpment 
would be classified as earthquake-prone.  One option to manage this issue is to rezone the area along 
the base of the cliffs as a reserve.  Another option is for the Council to note this information in land 
information memoranda for all properties along the base of the escarpment and manage the risk by 
requiring debris mitigation when redevelopment of any of the sites occurs.  The latter option is the one 
most likely to be adopted. 

 
6. COUNCIL RESPONSE TO FINDINGS 
 

The Local Government Act requires local authorities to promote the social, economic, environmental, 
and cultural well-being of communities, for current and future generations11.  In response to local 
impacts from the global economic recession, and the results of the first year of implementation of the 
earthquake-prone building programme, the Council considered that the compliance timeframes 
detailed in its Earthquake-prone Building Policy were unreasonable.  As a consequence, review of the 
Policy has been brought forward.  Not only will compliance timeframes be substantively increased, 
additional clauses will be included to address post-disaster classification of buildings as earthquake-
prone, where appropriate. 
 
The Council also sought to incorporate Council-owned assets into the earthquake-prone building 
programme.  At an operational level this transfers responsibility for managing the assessment of 
Council assets from asset managers to the regulatory department.  Incorporating Council assets into 
the overall programme will enable the Council to make an informed decision on the total funding 
requirements for Stages 1-3 of its programme. 
 
The results from the first year of the programme were a surprise to the Council.  Elected 
representatives considered that there was a social responsibility for the Council to identify all of the 
private sector owned buildings as soon as possible.  The funding negotiations for the next financial 
year are currently underway. 

 
7. KEY CHALLENGES MOVING FORWARD 
 

Future funding is subject to political allocation decisions.  The Whakatane District has a small 
ratepayer base and competition exists for a wide range of projects.  The Council also has a high level 
of ongoing debt burden in relation to the natural hazard disaster recovery projects that have occurred 
over the past six years.  Combining all of the Council owned assets into the Earthquake-prone 
Building programme will enable the Council to form a global view of the magnitude of the issue.  

                                                   
1111 Refer s6 Local Government Act 2002 - Purpose of Local Government 
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Having reached an informed position, it will require political commitment to continue with the process 
as outlined in the policy document, particularly in an election year. 
 
Building owners are likely to be unimpressed when notified that their buildings are potentially 
earthquake-prone.  Experience has shown that managing building owner response to notifications is 
resource hungry and can be challenging, as not all ratepayers are enthusiastic about Council initiatives 
that affect them, and care little that those initiatives are in response to central government legislative 
direction. 
 
Monitoring and tracking seismic upgrading through the building consent process and integrating those 
results with the Earthquake-prone building programme and corporate database will be very important 
if credibility of information is to be maintained.  There is no one software package available to 
manage this process at the present time, although Gisborne District Council is currently investigating 
developing this capability.  
 
The Council has developed a strategic plan for redevelopment of the central business district, an area 
where many buildings are potentially earthquake-prone.  Integrating the results of the earthquake-
prone building programme with the Town Vision project will require informed political decision-
making and ratepayer support. 

 
8. CONCLUSION 
 

The Whakatane District is a medium sized provincial district within New Zealand that is subject to a 
wide range of natural hazards.  Within the last 25 years residents have been exposed to a large 
earthquake, numerous smaller earthquakes, coastal erosion and inundation, flooding, debris floods and 
debris flows.  The District community therefore has a high awareness of the consequences of natural 
hazards. 
 
The Council introduced an earthquake-prone building policy in 1996.  In accordance with legislative 
parameters, the policy and subsequent programme were restricted to unreinforced masonry buildings.  
A total of six buildings were identified as being earthquake-prone. 
 
The Building Act 2004 required local authorities to develop new earthquake-prone building policies.  
The policy scope has been extended to a full range of non-residential building types and also includes 
multi-storey apartments.  The threshold for classifying a building as earthquake-prone has also been 
raised from 25% of an historical standard to 33% of current code requirements, referred to as “new 
building standard” NBS.  The 33% of current code requirement is by default, the minimum standard 
that seismic upgrading work must satisfy.  Notwithstanding, the Council actively encourages building 
owners required to strengthen their buildings to 50% NBS as a buffer against any future legislative 
change. 
 
Changes to the NZ design loadings standard, and new geological information of the District made 
available to the Council since 1996, have influenced IEP assessment outcomes. 
 
Due to a lack of internal capability the Council sourced external expertise to assist with 
implementation of its earthquake-prone building policy.  The Council planned a five-stage 
implementation programme.  As a consequence of the competitive tendering process and subsequent 
discussion with the preferred consultant, the five stages were reduced to three. 
 
In recognition of the introduction of NZ4203 in 1976, the Council generally excluded buildings 
constructed post-1976 from its programme, although a sample of post-1976 buildings will be looked at 
to validate this assumption.  Excluding post-1976 buildings reduced the number of buildings to be 
assessed from 853 to 650 with 96 being targeted for the first year.  A pilot programme of 20 buildings 
enabled administrative efficiencies to be realised.   
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Implementation of the programme needs to recognise political, social, economic and cultural dynamics 
and programme outputs need to be transparent, high quality and defensible. 
 
Buildings were assessed using NZSEE’s IEP methodology, a methodology that has governmental 
support through the Department of Building and Housing.  Buildings with a NBS score <33% are 
potentially earthquake-prone.  Buildings with a NBS score between 34 and 67% are potentially 
earthquake-risk. 
 
Results from the 96 buildings assessed during the first year of the programme confirm that 70% of 
buildings are potentially earthquake-prone and a further 24% are potentially an earthquake risk.  The 
date of design, type of construction and site characteristics of the Whakatane commercial district were 
significant factors that led to buildings being identified as potentially earthquake prone.  A large 
proportion of the buildings inspected were of unreinforced masonry construction and designed prior to 
1965, which significantly limited the possible performance in the IEP assessment. 
 
Critical structural weaknesses such as large spans for show-room and factory floors and no seismic 
gaps with neighbouring buildings were common throughout the commercial buildings inspected, and 
often occurred in conjunction with unevenly distributed masonry and concrete shear walls. As a result, 
buildings were penalised for plan and vertical irregularity in the form of the building, and pounding 
and height difference effects.  
 
Soft soils also negatively impacted the performance of buildings in the IEP assessments, and this 
effect was magnified for areas identified as at risk of liquefaction or landslides. 
 
The high rate of potentially earthquake-prone buildings has significant implications for building 
owners, the Whakatane District Council and ratepayers of the District.  Implications include: 

  Scale of impact 
  Socio-economic impact 
  Timeframes for achieving compliance 
  Managing the release of information generated through the programme 
  Programme resourcing levels 
  The unknown earthquake-prone state of key Council owned assets 
  Landslip hazard to properties at the base of the escarpment of the Whakatane township 

 
Moving forward, the Council will be reviewing its current earthquake-prone building policy earlier 
than originally scheduled.  Likely outcomes will see an increase to compliance timeframes for 
buildings identified through the IEP process as potentially being earthquake-prone, additional funding 
to identify those buildings, and incorporating the assessment of Council assets into the earthquake-
prone building programme. 
 
Future challenges include programme funding through election cycles, monitoring and tracking 
seismic upgrades, negotiating with building owners, and integrating the results of the programme with 
the strategic plan for redevelopment of the Whakatane town centre. 
 
 



 13 13

REFERENCES 
 

Becker, J. S, Johnston, D.M., Paton, D & Ronan, K., 2009.  Community resilience to earthquakes: 
understanding how individuals make meaning of hazard information, and how this relates to preparing for 
natural hazards.  NZSEE Conference Paper. 
 
Moehle, J., Barkley, C., Bonowitz, D., Karlinsky, S., Maffei, J. & Poland, C., 2009. The Resilient City – A 
Way of Thinking about Preparedness, Mitigation, and Rebuilding.  NZSEE Conference Paper. 
 
Beetham, R., Dellow, G., Cousins, J., Mouslopoulou, V., Hoverd, J., Gerstengerger, M., Stephenson, B., 
Davenport, P & Barker, P., 2004.  Whakatane microzoning study.  Institute of Geological and Nuclear 
Sciences Limited, confidential client report for Environment Bay of Plenty. 
 
Seward, J., 2009.  Whakatane earthquake proof buildings: review of available ground related information.  
GHD, client report to Whakatane District Council. 
 
 


