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Ma te whakakotahi, ma te manawaroa ka ora ai tatau.

Building a resilient community.

The Civil Defence Emergency Management Group Plan (This
Plan) is our key document for emergency management

| activities for Te Tairawhiti. It covers all aspects of emergency
~ management and outlines our goals and aspirations for our
Q region. We have taken the learning from local and national
emergencies, and used them fo create this plan. This Plan
reflects emergency management best practice and gives an

.| overview of our:
> |

e key hazards and risks facing the region and how we might manage these;

e systems and processes for emergency management; and
e standard operating procedures that give detail to the plan.

Fundamentally important to this plan is our collaboration. Our region’s backbone to
success in being prepared for emergencies through collaboration. Our volunteers who
give their time and skills fo ensure we're prepared for what faces us will be what makes us
successful. We do this through our relatfionships, in particular with our Community Link
groups.

This Plan gives us confidence that we will cope with any emergency BUT the overall success
depends on the public being prepared and able to cope without assistance. Our
communities are resilient and empowering the community with knowledge and options is
a key part of This Plan.

This Plan is a living document. New hazards, risks and events mean that This Plan will
change. This will help us remain agile and prepared.

With this common sense approach, we can be assured that we can rise to whatever
challenges occur! In the event of an emergency, our Tairawhiti community will pull
together as only we know how.

There has been a huge amount of support for the development of This Plan, and | would
like to thank the many members of the community for their support and conftribution for its
development.

Na
Mayor Rehette Stoltz
GISBORNE DISTRICT COUNCIL

www.gdc.govt.nz
Facebook Gisborne District Council
Twitter CDEM
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Region

The region has a coastline of 270 kilometres that consists of sandy beaches, rocky mudstone
shores and headlands.

The regional population was 46,570 at the last census. The majority live in Gisborne City and its
surrounding area. The major townships are Tolaga Bay, Tokomaru Bay, Te Puia, Ruatoria, Tikitiki,
Te Araroa, Te Karaka and Matawai.

The Gisborne coastline lies between 70-90kms from one of the earth’s crustal plates. The region is
being uplifted at the rate of 4mm a year resulting in complex folding and faulting of the
sedimentary mudstones that prevail throughout the region. The clear felling of native bush by
early settlers has contributed to widespread erosion and other issues; silfing and river channel
changes. The region is also down-wind of some of the most active volcanoes. The coastline is
subject to both distant and local Tsunami events generated from the unstable geology that
makes up the sea floor.

Meteorological events are also a key threat to the region with periodic remnants of decaying
fropical cyclones and storms from the south causing or contributing to flooding, erosion, coastal
erosion and general land instability.

This Civil Defence Emergency Management (CDEM) Group covers the area of the East Coast
from just north of Morere in the south to Potaka in the North and is separated from the Bay of
Plenty Region to the west by the Raukumara Ranges.

Y

DISTRICT COUNCIL

2016-2021
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Civil Defence Emergency Management (CDEM) Group

As a Unitary Authority the Gisborne District Council has formed a CDEM Group based on its
boundaries and the Council has established itself as the CDEM Group.

Chief Executive GDC

Group Controller CIVIL DEFENCE
EMERGENCY
Welfare Manager MANAGEMENT GROUP -

CDEM GROUP (COUNCIL)

Provide risk management
Recovery Manager leadership and commitment to
community safety

Lifelines Coordinator

GDC Directors of:

¢ Liveable Communities COORDINATING RLANIRENIER]
EXECUTIVE GROUP - CEG TEAM
Provide technical
expertise to the
CEG and EMO

e Environmental Services and

Protection Advise the Group, implement

its decisions and oversee the
e Lifelines implementation and
* Finance and Affordability monitoring of the Group Plan
* |nternal Partnerships

e Transformation and
Relationships

Area Commander New EMERGENCY
i MANAGEMENT OFFICE -
Zealand Police MO

Area Commander Fire and
Emergency New Zealand

Assess the risks, develop
partnerships and plans to

Chief Executive Ngati Porou address them, deliver
the readiness components of
Chief Executive Te Runanga o
. . the plan
Turanganui A Kiwa
Territory Manager St John R e
itory
Central Region COORDINATION CENTRE -
ECC

Chief Executive Hauora

Tairawhiti Deliver the response and

recovery components
of the Plan
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Civil Defence Emergency Management (CDEM) Group Plan

This plan aims to build community resilience. A resilient community is a
community that is prepared, copes with and recovers quickly. Everyone has a
role to play in creating and sustaining a resilient community.

The Tairawhiti Civil Defence Emergency Management (CDEM) Group Plan (The Plan) has been
primarily written to guide and inform the agencies involved (central and local government,
emergency services, lifeline organisations and non-government organisations [NGOs]) in civil
defence activities.

The Plan also gives the community an overview of how hazards and risks in the region will be
managed.

Adverse events occur at least annually but in 2016 Gisborne faced three adverse events and
one tsunami warning.

This is the third plan prepared by the Gisborne CDEM Group.
Purpose of the CDEM Group Plan

The Plan is a strategic document that outlines the goals and vision for CDEM, how we wiill
achieve them and how we will monitor our outcomes.

The Plan provides for the 4Rs - risk reduction, readiness, response and recovery as it;
* Defines the vision, goals, principles and objectives of the CDEM Group.
* Strengthens the relationships between all agencies and the community.
* Encourages cooperative planning and actions between the agencies and the community.
¢ Demonstrates commitment to deliver effective CDEM through an agreed work plan.

The Plan is supported by a g
number of plans, : -
procedures, processes and ' :
other documents which ?f?‘“:‘“‘" }
provide the detail to the Emerzency Manggemens P -
community and CDEM

partners.

DECEMBER 200,

All documents referred to
are periodically reviewed
and/or  developed by
CDEM'’s key partners. The
Plan is a statutory plan
required under the CDEM
Act 2002 (s48).
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The CDEM Group Vision and Goals

Resilient Tairawhiti— Communities understanding and
managing their risks and hazards.

Tairawhiti Manahau — Me hapori arotau me te whakahaere i
nga morea me nga pumate a takiwa.

Goals
The goals of the Gisborne CDEM Group describe the key ambitions for Our Plan. These are
shown below.

The goals are closely related to the drivers of the Group Plan and are directly drawn from the
national goals described in the Natfional CDEM Strategy.

oCIVIL o
ErEnC
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Relationship of the Group Plan to the National CDEM Strategy and
National CDEM Plan and Guide

The Group Plan is consistent with the National CDEM Strategy (2007),
the National CDEM Management Plan (2015) Guide and the
guidelines, codes, or technical standards issued by the
Director (CDEM Act s53).

The relationship is shown below:

BESS

Plan development and approval of the group plan

CDEM in New Zealand has its basis in the ' 4Rs' approach consisting of Reduction, Readiness,
Response and Recovery.

Group Plans build on the 4Rs with the addition of Risk Profile, Monitoring and Evaluation, and
Management and Governance.

Our Plan was approved by the Gisborne CDEM Group with effect from the 1 October 2016 and
replaces the Plan approved on the 26th June 2009.
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The Plan was developed by a review team over a 24 month period to allow considered
deliberation by all the contributors to the Plan.

Our Plan will remain in effect unftil reviewed by the Group and either amended,
revoked, replaced orleffunchanged. A formalreview asrequired by the Act willbegin no
laterthan 1 July 2021.

Structure of the Plan

Our Plan has been structured in a manner consistent with the Director’s Guidelines - DGL 09/15
CDEM Group Plan Review.

Risks and Hazards

These three chapters look aft risk profile and hazard context, hazards affecting the Gisborne
region and the risk analysis that looks at the significant natural and man-made hazards that
affect us in the Gisborne area.

Strategic

Looks at the 4 Rs of Civil Defence Emergency Management.

The reduction chapter describes the public risk reduction and awareness, hazards research and
the sharing of reduction initiatives.

The chapter on readiness describes the CDEM Group's approach to organisafional and
community readiness.

Response is the implementation of many of the arrangements made during the readiness phase
in conjunction with a coordinated reaction to unplanned development.

The chapter on recovery describes the arrangements for coordinated recovery during and
following an emergency.

Management

The Management and Governance chapter outlines the arrangements for the CDEM Group
Committee (Council), Coordinating Executive Group (CEG), Emergency Services Coordination
Committee (ESCC) and other advisory groups to the CDEM Group.

Monitoring and Evaluation (M+E)

The M+E chapter provides an overview of the monitoring and evaluation program for any
agency or organisation engaged in Civil Defence Emergency Management.

Operational

These chapters should be read in conjunction with the 4Rs.
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Community Engagement and Education
This chapter looks at engagement and education with the community.
Public Information Management (PIM)

This chapter highlights the communication area for the 3 of the CDEM 4Rs — Readiness, Response
and Recovery.

Volunteer Management

This chapter looks at the use of both established and spontaneous volunteers. Established
volunteers (community link) sit across Readiness, Response and Recovery while spontaneous
volunteers sit across Response and Recovery in an event.

There is now Director's Guidelines that deals with the management of volunteers. This chapter
also has the maps of the community link areas.

Welfare

This chapter covers the welfare responsibilities and functions, as identified in the National CDEM
Plan, to provide support for individuals, families and whanau and communities before, during
and after an emergency.

Lifeline Utilities

This chapter looks at the lifelines as identified in the CDEM Act 2002 and how they can function
before, during and after an emergency.

Emergency Services

The Emergency Services chapter looks at the role and relationships of the Emergency Services
with Civil Defence Emergency Management.

Organisational Readiness

This chapter looks at the contingency and functional plans and the Standard Operating
Procedures (SOPs) that CDEM have developed.

Warnings
This chapter looks at the national and district warning systemes.
Activation Process and the Emergency Coordination Centre (ECC)

This chapter looks at the activation of the process of the Emergency Coordination Centre (ECC)
using the CIMS structure and EMIS.

Declaration
The declaration process.
Glossary of Terms and Abbreviations

An explanation of tferms and abbreviations used in the Plan.
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Terms/Definitions and Abbreviations

2. Response Actions and Responsibilities

3. Emergency Levels, Procedures and Roles

4, Key positions

5. CIMS Structure of the ECC

6.  Community Link Structure

7. Community Emergency Centres and Civil Defence Centres
8. Supporting plans and procedures

9. Functions and emergency powers under the CDEM Act 2002
10. Lead and Support Agencies

11. General Provisions applying to declarations

12.  Emergency Powers available to the Controller

13. Local Transition Period

14. Powers of the Recovery Manager during a Transition Notice
15. Sendai Framework
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Risk Context and Hazard Management

It is essential to identify and understand the risk profile context within the region:
fo know what could happen, what hazards and risks are most significant
and what risks should be managed as a matter of priority.

For the Gisborne CDEM Group to manage risks effectively, it is essential to understand the risk
management context within the region: to know what could happen, what hazards and risks
are most significant and what risks should be managed as a matter of priority.

A supporting report ‘Hazard Risk Profile’ (Gisborne District Council, 2015) has been prepared to
inform the Group in deciding how fto apply activities and resources under this plan. The full
Hazard Risk Profile will also assist the constituent members of the Group and other stakeholders in
their individual hazard management activities.

This section is comprised of:

e A comprehensive summary of the four "environments” — social and cultural, natural,
built and property and economic in the CDEM Group area;

* Descriptions of hazards that could impact the region; and

* An assessment of the hazards in the region and prioritisation of these risks using a
Seriousness- Manageability-Growth (SMG) model.

Workshops were held with the partner agencies (Fire and Emergency NZ, Hauora Tairawhiti
(DHB) and Lifelines) to evaluate the hazards and risks.

The Risk Management Context

The social and cultural, built and property, natural and economic community well beings
provide the context for the region’s risk profile, as well as the parameters within which risk
management occurs. Below is a summary of these four environments.

Social and Cultural Environment

Gisborne Region has a population of about 47,000 with the population projected to remain fairly
stable. Just under three quarters of the population live in and around Gisborne City.

A large proportion of people are aged under 15 years: 25% in 2014 compared with 20% nationally.
Over the next 30 years, the proportion of youth will decline but remain above the national average.
The 65+ age group will grow, from an estimated 14% in 2014 to 25% in 2031. In fotfal, these
‘dependent’ cohorts (elderly and youth) will increase from 39% in 2014 to 45% in 2043.

The region also has a large proportion of Maori (49% in 2013). Four iwi have territorial boundaries
falling within the region. They are Ngati Porou, which represents the biggest iwi within the region
(12,402), Te Aitanga a Mahaki (2,454), Rongowhakaata (1,803), and Ngai Tamanuhiri (771).

The average weekly income for people in Gisborne during 2014 was $660; 15% less than the
national average of $780.

Many buildings, structures and sites in the region have social or cultural significance. These include,
but are not limited to, Marae, Waahi Tapu sites, heritage buildings and sites, places of worship,
theatres, halls and museums. Marae, Waahi Tapu and heritage sites are often located along the
coast and close to rivers. This has implications for their vulnerability to certain natural hazards.
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Future trends and risk implications (social and cultural environment):

FUTURE TRENDS RISK IMPLICATIONS

Changing demographics Vulnerability to and recovery from various hazards
An ageing population is projected. As populafion ages and the dependent
Rural areas are expected to experience a population increases central government’s fiscal
declining population. position will tighten and trade-offs will need to be

Population decline is also expected in Gisborne Made in public services.

Urban Area from about 2021. The ageing and declining population could also
have implications on resourcing risk management
and response activities.

Income inequality is expected to continue.

Potentially migrants intfo the region may come

e e Ageing population is less able to respond to

natural hazard events due to transport and
mobility issues.

Migrants may have less knowledge of regional
hazards and local social networks fo assist during
an event and after.

Household numbers Exposure

An increase in the number of households due to  Potfential for increased number of dwellings
smallerhousehold size in Gisborne City. exposed to hazards that affect Gisborne City.

Natural Environment
The Gisborne Region covers 8,265 km2 (4.9% of New Zealand's total land areaq).

The two major landforms are hill country (92%) and alluvial flats (8%). The dominant feature is the
Raukumara Range with its rugged bush country. This is flanked by steep hill country with easier
rolling land fowards the coast. The flat land is generally found in river valleys and the narrow
coastal strip.

The region has a complex geology including a range of lithology shaped by extensive folding
and faulting of sedimentary materials and layers of volcanic ash.

In western areas older rocks have been subjected to tectonic activity and are fractured and
crushed. Highly erodible slopes result in significant volumes of material entering watercourses
and aggradation downstream.

Further east are soft, younger sedimentary rocks. These range in texture and include readily
erodible fine clay mudstones that also contribute sediment to watercourses. A band of steep
stable Matakaoa Volcanic Basalt is a feature along the northern coastline between Hicks Bay
and Lottin Point.

The East Cape peninsular is upliffing at about 4mm a year. Geologically this is very fast and
results in rapid down cutting of river systems and erosion of the soft rocks.

Land clearance for pastoral farming, starting in the 1880s, has meant little indigenous cover
remains east of the ranges, causing accelerated soil erosion. Large scale exofic forestry planting
started in the 1960's and forestry plantings now cover about 157,000 hectares (19% of the
region). In recent years less land has been converted to forestry and a greater proportion has
been allowed to revert. Future trends in pastoral conversion will depend on a range of factors
including government emissions policy and economic returns.
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Trees are now being harvested and those planted on erosion prone land are causing minor
erosion re-activation, and significant issues with woody debris deposits in some localities that
require long term solutions.

While only 8% of the region’s area comprises of alluvial flats, this land is home to a large
proportion of the population and infrastructure industry. The Poverty Bay Flats formed by the
flood plain for the Waipaoa River system is the largest area of flat land (11,000 ha).

The Waipaoa, Waiapu and Awatere Rivers and their tributaries drain a large part of the region.
Reliable rainfall in the western hill country ensures these rivers have reliable flows, except in very
dry summers. A number of small coastal watercourses, the largest being the Uawa River, drain
eastern areas with less reliable flows. Agricultural irrigation is confined almost exclusively to the
Waipaoa River and its associated groundwater aquifers.

The region also contains an extensive coastline of approximately 270 kilometres in length. Sandy
beaches are numerous but in places the coastline comprises rugged rocky shores and
headlands, off-shore islands, stacks and reefs.

Climate and climate change

The region enjoys a dry, sunny climate, sheltered by its mountains to the west. Warm, dry, settled
weather predominates in summer. Typical summer dayfime maximum air femperatures range
from 20°C to 28°C. Exireme temperatfures as high as 39°C have been recorded. Wintfer is
generally mild but frosts may occur.

Typical winter daytime maximum air temperatures range from 10°C to 16°C.

Annual rainfall varies from 1000 mm in the southern coastal areaq, increasing to 2500 mm along
the western boundary with the Bay of Plenty. Rainfall is concentrated in the autumn and winter
months. Drought occurs frequently along the coastal margin. Heavy rainfall is most often from
the east or southeast. Occasionally ex-cyclones bring strong winds and heavy rainfall.

Future tfrends and risk implications (natural environment):

FUTURE TRENDS RISK IMPLICATIONS

Continuing Conservation Works on Pastoral Land Drought/Rural Fire

More native vegetation or plantation forestry
would increase the risk of fire but reduce
vulnerability to drought.

Climate Change - mean sea level rise and

storminess

Coastal Flooding
Large increases in the frequency of coastal

Mean sea levels will confinue to rise for several
centuries and at a faster rate than experienced
previously.

Increased storminess is possible.

Potential for increased number of dwellings
exposed to hazards that affect Gisborne City.

flooding are expected as a result of sea level rise.
Increased rise in storminess could also confribute
to increased coastal flooding, but to a lesser
degree. Increases of extreme sea elevations of
0.7m to 1.0m should be considered by 2115.

Tsunami

The geological causes of tsunami will not be
directly affected by climate change but sea
level rise will increase the risk of inundation.

A969918

Page | 11



TAIRAWHITI

EMERGENCY MANAGEMENT

GROUP

Tairawhiti Civil Defence Emergency Management —
Group Plan 2016 — 2021

FUTURE TRENDS

Climate change - mean and exireme

temperatures
Mean temperatures are projected fo increase;
and hot days become more frequent.

Climate change - rainfall

Average rainfall decreases in the east of the
North Island.

Drier than average conditions are expected,
combined with possibly more intense rainfall at
fimes.

Climate change - rainfall and sea level rise

More intense rainfall; changes in storminess;
Mean sea level confinues to rise for several
centuries.

RISK IMPLICATIONS

Rural fire

Increased risk of fire - the fire danger index is
projected to increase.

Drought, landslides and erosion

Time spent in drought in the region is projected
fo increase by 5-10% by 2040 and 10% by 2090
for low elevations, under the most likely
projections.

For high elevations the increase is less: 2% by
2040 and 5-10% by 2090.

Time spent in extreme drought in eastern New
Zealand is projected to double or triple by 2040.
Increased erosion and landslides could result

Flooding

Flood magnitudes are expected to change
but whether this is an increase or decrease
(and by what amount) depends on the
emissions scenario, return period of the flood
and model used.

Surface and storm water drainage will be
affected by increased sea levels and the
resulting higher water tables.

Restriction of the Waipaoa River mouth is
possible due to sea level rise and coastal
sediment processes. This could restrict the
mouth, causing water to back up more within
the lower reaches of the flood confrol scheme.
Modelling of some climate change scenarios
showed aggradation of the Waipaoa river bed
of 0.3Im by 2030s and 0.85m by 2080s,
affecting the capacity of the channel and the
flood confrol scheme.
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Built/Property Environment
Primary production is the most extensive landuse, covering 5,810km2. Of this land:

e 3,45Tkm2is used for pastoral farming.
e 1,512km2 is used for forestry.

e 117km2 is used for horticulture
(cropping, orchards and vineyards)

The ‘natural environment’, consisting of non-
harvestable  vegetation, lakes,  rivers,
beaches, estuaries, wetlands and bare land
is the second most extensive land parcel use.

Land use projections suggest a continuing
conversion of land used for livestock farming
to forestry. In recent years, however, most
tfreatment of erosion-prone land has been by
reversion rather than plantation forestry.

Intensification of horticulture is another
anficipated trend. Modern growing
practices promote more infense planting
and planned irrigation for better yield. A
switch to different crops, e.g. more onions or
tomatoes, could also increase water
demand.

Gisborne Urban Area contains almost 60% of .
the region’s 35,000 buildings and over half of ==
these are residential dwellings. Timber is the
dominant construction material and about
95% of all buildings are timber.

WAIOEKA GORGE SLIP 2012

The regional building replacement value was estimated at NZD$6.63 billion in 2011 and contents
replacement a further NZD$2.67 billion. The concentration of buildings in Gisborne City area
means over half of all building and content value occupies an area of 42km2. Waipaoa and
Wainui border the area and combined, contain another NZD$1 billion of building value.
Average building and content replacement values are also relatively higher in the city and
adjoining areas than in other arecs.

The number of households in the region is expected to increase by 9% between 2011 and 2031,
due to a reduction in the average household size. This is anficipated to drive demand for
additional dwellings, particularly smaller dwellings. Most of the demand will occur in the city.

A decline in buildings used for education and an increase in buildings used for industry and
associated servicing is also projected.

A large number of heritage buildings are located within the Gisborne Urban Area.
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Road transport infrastructure

Transport is heavily reliant on roads. Over 3,000km of roads line the region, including two state
highways linking Gisborne to Hawke's Bay and Bay of Plenty.

State Highway 2 enters the region from Wairoa and Hawkes Bay in the south in the Wharerata
Ranges. The road continues through the ranges to the southern end of the Poverty Bay Flats to
Muriwai and Manutuke before crossing the Waipaoa River at the Matawhero Bridge. The road
continues north east fo Makaraka and then in a northwesterly direction across the Poverty Flats
through Waerenga-a-Hika, Ormond, Kaiteratahi (where it crosses the Kaiteratahi Bridge over the
Waipaoa River) and Te Karaka. The highway continues westwards in the Waikohu and Waihuka
River valleys and onto Matawai in the Upper Motu catchment. The Highway leaves the Gisborne
region after crossing Traffords Hill and continues down the Waioeka Gorge to Opotfiki.

State Highway 35 begins at the Matawhero intersection with SH 2, then passes through Gisborne
City and northwards along the East Coast through the settlements of Tolaga Bay, Tokomaru Bay,
Te Puia Springs, Tikitiki, Te Araroa and Hicks Bay before entering the Bay of Plenty region
immediately west of Potaka. SH 35 continues along the Bay Of Plenty coast to Opotiki where it
intersects with SH 2.

Tiniroto Road, formerly SH 36 is now administered by Gisborne District Council. Tiniroto Road
commences at the Matawhero Roundabout intersection with SH 2 heading west across the
Poverty Bay Flats and then a southwesterly direction through hill country and the rural
settlements of Waerenga-o-Kuri, Tinirofo and Te Reinga before leaving the district into the
Hawke's Bay region.

The state highways, outside of the city, have low traffic flows (less than 3,000 vehicles per day)
and flows have generally been stable or declining. However, heavy commercial vehicles
account for a relatively high proportion of traffic (about 10-20% of total traffic on SH2 and SH35).
Unlike total fraffic volumes, these flows have generally been growing (but remain stable on SH2
to the north).

This reflects the expansion of the forestry industry. The high and increasing volume of logs is
driving demand to use high productivity motor vehicles (HPMVs) — these are permitted to carry
over 44 tonnes and have an increased length of 22 metres.

Route security is an issue for the region as unstable geology makes the network prone to closure.
Arguably route security between Gisborne and Napier is not a major issue as only a small
number of closures occur per year. For SH2 to the north, route security has been more of an issue
with fewer closures but of greater severity.

Rail Line

The Palmerston North to Gisborne railway line is the only other land transport network in the
region. In 2012, landslides closed the line and operation ceased.

Airport

Air transport passenger services to Auckland, Wellington and other North Island regional centres
operate daily from Gisborne Airport. Another 107 airfields are located throughout the region,
predominately in rural areas. Aviation fuel storage is limited and could be severely affected
should the State Highway be disrupted. The airport would be a vital inlet should the State Highway
become impassable.
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Port

Eastland Port in Gisborne City exports fimber products, squash and other primary produce. The
port also includes an inner harbour marina for pleasure craft and a commercial fishing fleet.
Exports out of the region’s port have increased by 100% over the last three years, on the back of
growth in the primary industries.

Eastland Port is currently working on a project to increase berth space and storage areas. This
project would give the port another 1.5 hectares of general storage. There are also plans to
establish a remote storage area or inland port for logs at Tolaga Bay to reduce the pressure on
Eastland Port and its storage areas.

GISBORNE PORT

Flood control schemes

To protect land, buildings, and infrastructure from flooding Council administers and maintains
two flood control schemes, a river improvement scheme, and river erosion protection scheme.

Coastal erosion protection works

The Gisborne District Council maintains coastal protection assets along Wainui Beach. The
Wainui Beach Erosion Management Strategy (2014) provides direction for Council’s future
involvement in coastal protection works.

Generally, assets are to be maintained while they continue to provide some protection.

A small rock revetment is proposed fo replace existing structures near Tuahine Crescent but
resource consent has yet to be sought. Council also proposes to seek consent to construct
dunes in front of houses in the case of an emergency erosion event that threatens a dwelling.

Supply and distribution of potable water

Water is provided from three dams at Mangapoike and a bush cafchment in the upper
Waingake Catchment, all southwest of the city. After treatment, water is piped 30 kilometres
down the Waingake valley across the Poverty Bay Flats to the city.
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Water pipes are vulnerable to damage from slope movement and disruption at stream crossings
from the dams and bush catchment to the tfreatment plant and from the tfreatment plant down
the Waingake Valley.

City supply can also be provided from the Waipaoa Augmentation Plant located at Bushmere.
The city water pipe conveys water across the Waipaoa River by way of the Matawhero Bridge.

Water reticulation providing specific areas of the city with water are also reliant on pipes being
conveyed on city bridges.

Two major reservoirs, on Hospital Hill and Knob Hill service part of the city. Both reservoirs are
vulnerable to earthquake damage and a significant event could create major disruption to the
domestic water supply.

Water supply is also provided to some rural townships by the Gisborne District Council
(Whatatutu, Manutuke and Te Karaka). Some households in Te Puia are connected to the
hospital supply.

Gisborne District Council provides reticulation, freatment and disposal of wastewater within the
Gisborne City urban area. A wastewater freatment plant with a biological trickling filter is
located in Banks Street in the city’s industrial subdivision and the liquid waste is discharged
through an 1800 metre long ocean outfall offshore of Midway Beach. The solids are disposed of
fo a landfill outside the district.

The city reficulation system includes pipes crossing the city's rivers and streams. Pipes are
attached to bridges in some instances and submerged below the bed in others. Failure of pipes
on bridge crossings will not only result in problems upstream but potential health issues from
direct flow of raw wastewater into the city’s streams and rivers.

Te Karaka has a reticulated wastewater system. An oxidation pond provides secondary
freatment prior to discharge to the Waipaoa River. The remainder of the region is dependent on
on-site wastewater systems.

The city area has a stormwater system with multiple outlets to the city’s rivers, streams and the
ocean. Stormwater systems have been installed in some of the rural tfownships. These systems
provide design, rather than absolute levels of protection hence flooding and ponding during
large rainfall events can still occur.

Natural gas

Natural gas is transported into the region from Bay of Plenty by the Kawerau-Opotiki-Gisborne
pipeline administered by First Gas. The pipeline runs alongside SH2. Taranaki’'s Maui oil and gas
field supplies natural gas to the pipeline.

Electricity

Power is supplied to the region by a single 110kV line connecting Tuai, at Lake Waikaremoana,
with Gisborne City. Eastland Network provides electricity within the region. A 110 kV line links
Gisborne to Tokomaru Bay to provide electricity to the East Coast. Eastland Network’s 50kV lines
provide electricity elsewhere.

Diesel powered generators are located at Te Araroa, Ruatoria and Tokomaru Bay.
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Opportunities exist to build further generation (e.g. small wind furbines, solar and small hydro
plants) within the region and ease security of supply concern.

Telecommunications network

Backbone telecommunication fibre comes from Napier to Gisborne City and on to Opoftiki and
up the East Coast.

Microwave links are also maintained with Napier in case of disruption to the fibre network.

Over the past five years, rural broad band has been rolled out to 23 schools and nine cabinets
have been upgraded to bring in additional lines.

Microwave connections, however, remain the predominant supply for rural areas. These systems
are at threat from power cuts, failure of generators, battery failures and earthquake impacts on
microwave dishes.

Overloading of the telecommunication network during a Civil Defence Emergency is a major
threat. Future frends and risk implications (built environment and property).

FUTURE TRENDS

Additional dwellings in Gisborne City

An increase in the number of dwellings in
Gisborne City is anticipated.

Potential for creep of housing/lifestyle blocks into
the Poverty Bay Flafs and the hills surrounding the
city.

Growth in buildings for industry and
associated servicing

An increase in the number/size of buildings used
for industry and associated servicing is projected.
This is most likely to occur in Western Industrial
Area and the Industrial Subdivision.

Increased investment in the Port

Additional
planned.

storage areas and berths are

Coastal development

If Wainui Beach were to be reticulated in the future
there may be increased potential for development
(subject to planning restrictions).

Earthquake strengthening
Strengthening of earthquake-prone buildings s

continuing (primarily commercial buildings in
Gisborne CBD).
Council’'s target is for all earthquake-prone

buildings fo be strengthened by 2022.

RISK IMPLICATIONS

Intensive housing brings risk

The need for more housing may mean that
high/medium risk areas may be developed.

Flooding and liquefaction

As areas within both the Western Industrial
Area and the Industrial Subdivision are
vulnerable to flooding and liquefaction there
is potential for some increased exposure of
industry to these hazards.

Coastal flooding and tsunami

Potential for increased exposure to these
hazards at the port.

Coastal erosion

Potential for increased number of dwellings
exposed to coastal erosion at Wainui Beach.

Earthquake shaking

Earthquake-prone building strengthening is
reducing vulnerability to earthquake shaking.
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FUTURE TRENDS RISK IMPLICATIONS

Growth in heavy vehicles including high Traffic accidents

productivity motor vehicles (HPMVs) — these Additional heavy vehicles create concerns about

are permitted to carry over 44 tfonnes and a potential growth in traffic accidents.

have an increased length of 22 metres. HPMV bring greater safety concerns due to their

An increase in the number of logging trucks length and size (particularly relating to safe

and in HPMVs is projected. passing). On the other hand, the number of
heavy vehicles would increase more if there were
no HPMVs.

Economic Environment

An estimated 5,900 businesses are located in the region, employing 21,700 Full Time Employees
(FTE’s), with an output of $1,088m Gross Domestic Product (GDP). The economic mix, based on
GDP, is 16.5% primary, 16.4% secondary, 26.2% tertiary and 22.9% quaternary.

Primary industries, at 16.5% of GDP, play a greater role in the Gisborne economy than they do
nationally, at 6.7% of GDP. The majority of products from the primary sector are exported
unprocessed or only semi-processed.

GDP from agriculture is projected to show a small increase over the coming years. However,
employment in sheep, beef and grain farming, horticulture and viticulture has decreased by 2-
3% over the ten years between 2003 and 2013.

The forestry sector currently employs 1,610 FTEs (about 10% of the workforce). Approximately 64%
of workers are in the forests, 20% in processing, 9% in fransport and 5% at the port. Eastland
Wood Council projects a boom for the Gisborne forestry industry (including processing) within
the next seven years. Forests planted after Cyclone Bola in 1988 will see a potential harvest of 3.2
million fonnes by 2020 and a 60% increase in exports.

Tourism

Tourism related industries contributed $20 million towards GDP in Gisborne in 2012 and employed
an average of 1,140 persons.

Tourists are attracted to the region by the summer weather and associated surfing, swimming
and diving opportunities. The many small undeveloped coastal settlements with wild landscapes
and secluded beaches attract visitors to the East Coast. Cruise Ship visits are increasing and
cycle trails are also popular.

Accommodation is available throughout the region particularly in Gisborne city with a number
of hotels, numerous motels and two major motor camps. Restaurants and cafes abound
throughout Gisborne city.

The seasonal population increase is an important consideration for the Group. Many tourists will
be unfamiliar with local hazards and risks. Education and notification of risks can be provided to
tourism operators for distribution to visitors. Provision of strategically placed signs is important in
making visitors aware of the risk and associated hazard.
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Oil and gas

Over 40 oil exploration wells have been drilled in the East Coast basin since the 1870s, but none
of these have found commercial quantities of oil. Significant interest now exists in oil exploration in
the Gisborne Region, particularly in areas where the potential source rocks Whangai Formation
and Waipawa Formation exist.

Iwi economic development

The four iwi (Ngati Porou, Rongowhakaata, Ngai Tamanuhiri and Te Aitanga a Mahaki) are
significant owners of Maori land and other economic assets, both collectively and individually.

Commercial and cultural redress obtained through freaty settlement is likely to result in changes
in the business and cultural landscape.

Iwi are considerable asset owners, long term investors (financial and social) as well as able
policy and strategy advocates on behalf of their iwi.

Whanau and hapu in Tairawhiti are also significant land owners with distinctive land tenure
principles.

Future trends and risk implications (economic environment):

FUTURE TRENDS RISK IMPLICATIONS

Oil and gas industry Various hazards

Oil and gas industries and associated supply Potential for development of more assets such
sectors could potentially develop in the region. as production facilities and pipelines in remote

places subject to various hazards.

Tourism Large numbers of tourists not aware of the risks,

Increasing numbers of cruise ships and tourists hazards and warning.
using the cycle trails.
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TINIROTO SNOW FALL 2015
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Hazards Affecting the Gisborne Region

This section provides an infroduction to hazards relevant to the Gisborne region.

Hazards

A hazard is something that may cause or confribute substantially fo the cause of an emergency
by negatively impacting on people, property or the environment. Hazards can be either natural
or man-made.

Natural hazards are naturally occurring processes and man-made hazards are a result of human
activities.

NATURAL HAZARDS MAN-MADE HAZARDS
Earthquake Criminal Acts / Civil Unrest / Terrorism
i) Earthquake Shaking Human Pandemic
i) Earthquake-Induced Landslides Plant/Animal Pests and Diseases
Fire

iii) Earthquake Liquefaction ;
. ) Hazardous Substances Spill
iv) Earthquake Fault Rupture Tsunami .

Infrastructure Failure

Coastal Erosion
Coastal Flooding
Drought

Transport Accident

Extreme Temperature Rainfalll
Induced Landslides Volcanic Activity

Extremme Wind Mud Volcanoes

Natural Hazards

The Gisborne Region sits just west of the Hikurangi french where the Pacific Plate is subducting
under the Australian. Earthquakes occur when pressure from these colliding plates is suddenly
released and the earth’s crust ruptures and moves.

In  recent vyears, the most damaging
earthquakes in the region were in 1966
(magnitude 6) and 2007 (magnitude 6.8). Three
buildings collapsed in the 2007 earthquake in
Gisborne City and 23 more were barricaded
and closed. Damage to commercial buildings
was $50 million and homeowners made more
than 6,000 insurance claims.

Ground shaking is a primary cause of
earthquake damage to man-made structures.
The level of shaking is influenced by an area'’s
location in relation fo faults and plate 2007 EARTHQUAKE
boundaries as well as the underlying soil type

and depth.
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Earthquake (surface) fault rupture

A fault is a fracture in the earth's crust
along which the crust moves during an
earthquake. During a large shallow
earthquake there is a small chance a fault
will rupture the surface causing an offset
at the surface.

A surface fault rupture could occur at any
time in the region but are more likely to
occur oufside of the region. Considered
cumulatively, perhaps one surface faulting
rupture event is possible within the Gisborne
region within a 1,000-2,500 year period.

Liquefaction NEW ZEALAND HOTSPOT

PACIFIC
F'L.I.T'E_

During the stress of an earthquake saturated or partially saturated soil can suddenly lose strength
and sfiffness, causing it to behave like a liquid. Liquefaction most often occurs in loose (low
density or un-compacted sand soils). Sloping ground (e.g. the banks of rivers or drains) may also
slide on a liquefied soil layer causing fissures.

Soil liguefaction can be extremely damaging for the built environment. Buildings can experience
a sudden loss of support resulting in drastic and irregular settlement and structural damage. The
iregular seftlement of ground may break underground utilities. Upward pressure applied by the
movement of liquefied soil through the crust may allow water to damage building contents and
electric services. Buried tanks and manholes may float in the liquefied soil. Liquefaction in the
Gisborne Region of an extent and severity to cause disruptive damage is expected to be limited
to modern river flood plains and the estuary mouths.

Earthquake induced landslides

Earthquakes can also induce landslides on hill country. Damage will be more extensive if conditions
are wet.

At the 50 and 100 year Average Recurrence
Interval (ARI) the number of landslides and
damage is likely fo be minor, with small rockfalls
on cut slopes (e.g. along roads), a small number
of landslides on vulnerable hill slopes, and small
movements of pre-existing landslides. In contrast,
damage may be severe at the 1,000 to 2,500 year
return period, with large rockfalls on cut slopes,
failure of road fills, landslides on 5-10% of hill slopes
and movement of up fo Tm on existing landslides.

Tsunami

Tsunami are waves caused by the displacement
of water. The most frequent source of damaging
fsunami are large earthquakes (magnitude
greater than 8 and 80% of such earthquakes are PACIFIC WAVE GENERATION
located around the margins of the Pacific Ocean.
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The Gisborne Region is located adjacent to the Hikurangi Subduction Margin, a significant
source of sea floor displacement. Tsunami generated in the Hikurangi Subduction Margin may
arrive at our coastline in fen minutes to half an hour.

Tsunami generated from parts of Chile and Peru are also a major contributor to the tsunami
hazard in our region but have much longer arrival times of over twelve hours.

The largest tsunami in New Zealand'’s recorded history occurred in the region. On 26 March 1947,
a seemingly minor earthquake was followed 30 minutes later by a tsunami that swamped the
coast from Muriwai to Tolaga Bay. The Tatapouri Hotel and a coftage at Turihaua were
destroyed by a 10-metre wave and the Pouawa River bridge was carried 800 metres upstream.
Less than two months later, on 17 May 1947, another tsunami hit the coast between Gisborne
and Tolaga Bay. At its maximum, north of Gisborne, this wave was about 6 metres high.

Coastal erosion

The position of the shoreline is constantly changing. On sandy beaches and dune areas rapid
erosion may be experienced during storms or a series of storms, often followed by slow return
and rebuilding of the coastline by natural beach processes. However, coastal erosion is
expected fo be exacerbated by climate change and rising sea levels, leading to permanent
retreat of the shoreline in some areas.

For areas of exposed coastal cliffs and headlands retreat is expected to continue and to be
greatest for those areas with a relatively higher rate of historical retreat.

Coastal flooding

Land may be flooded when climate and/or fidal processes combine to cause larger than
normal sea water levels.

Historically, coastal flooding has not been recognised as a significant hazard in the region.
Relatively minor events have occurred in recent years in coastal fownships such as Te Araroa.

Sea level rise due to climate change is expected to significantly increase the frequency of
coastal flooding.
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EAST COAST DROUGHTS

Drought

A drought is a prolonged period of dry weather. Drought events may be significant for the
region’s economy, given its large reliance on the primary sector and associated industries.

Data from the Gisborne Airport climate station suggests there have been five droughts with a
return period of more than 20 years since the 1940s. The largest of these was in 1987, which
equated to approximately a 100 Average Recurrence Interval (ARI) event at that location.

Time spent in drought in the Gisborne Region is projected to increase with climate change.

Extreme temperature

Extreme temperatures are temperatures above or below generally experienced ranges.
Examples of the estimated 50 year ARl exireme temperature for Gisborne communities include
33.9°C for Waerenga-O-Kuri, 37.8°C for Gisborne and Wainui and 40.5°C for Ruatoria. The
maximum temperature recorded in Gisborne city since 1905 was 38.1°C on 11 January 1979.

Climate change is expected to result in an increase in mean temperatures and more frequent
hot days.

Flooding

Flooding has been a significant
hazard in the region, due to the
large floodplains which support
human settlement and intensive
farming. The Poverty Bay Flafts,
which includes the Gisborne
Uban Area, is the most
intensively settled and
developed floodplain. In the
last hundred years large floods
occurred on the Poverty Bay
Flats in 2005 (Labour Weekend),
2002 (Muriwai), 1988 (Cyclone RKele]ls]dpRe]V.NdR91[1y]
Bola), 1985 (Ngatapa), 1977,
1948 and 1906.
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Flood control works give some protection but the floodplains are still vulnerable beyond the
design of the protection works or if the protection works are breached. The Waipaoa stopbanks,
the major flood control asseft, is designed to handle thesame water levels as experienced during
Cyclone Bola (90 to 100 years ARI). However, aggradation of the riverbed is reducing the
capacity of the flood control works around Te Karaka.

Other significant areas at risk are the Mangatuna/Wharekaka area near Tolaga Bay and the
Waiapu River Valley. Flooding can also occur in other flat or low lying areas.

Extreme wind/windstorms

Strong wind events occur on a scale that may cause major damage throughout the district. This
is normally from the effects of a cyclonic event, but could also happen during a north westerly
or a southerly storm. In 1994 Hawkes Bay and Poverty Bay suffered gale force winds which
snapped power poles and lines, tore roofs off buildings and blew trees over.

Loss of valuable soils especially during the cropping cycle and damage to forests can occur
while widespread events can cause disruption to power supplies, frees uprooted and damaging
roofs. Localised damage can be significant but are unlikely to cause extreme impact.

Landslides

In New Zealand about 90% of all
landslides are triggered by rainfall
and different rainfall  patterns
produce different types of
landslides.

Cyclone Bola in 1988 provides a
good historical analogue for the 100
year ARl storm, which affected most
of the region. During such an event
it is expected that up to 50% of
slopes greater than 300 degrees will
be affected; up to 20% of slopes
200-300 degrees and less than 10%
of slopes of less than 200 degrees.

Landslides present significant risk to
life and property — making road
journeys hazardous and causing
residential properties to slump or slip.

Landslides are a primary cause of
damage to roads and road
closures.

DEBRIS ON THE BEACH AFTER A MAJOR STORM
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Volcanic activity

Potential volcanic hazards include: ash
falls, pyroclastic flows, lava, lahar,
landslide, electrical storm, volcanic
gases, ftsunami and hydrothermal
eruption. Ash fall is the most likely
phenomena to affect the region.
Other phenomena could also be
experienced in larger eruptions.

Small eruptions in New Zealand are
unlikely to result in any ash fall in the
Gisborne Region. Every 20 to 50 years
larger eruptions occur, which may
deposit ash in the Gisborne Region with
favourable wind conditions.

The prevalent wind directions are from
the west and south, so the Gisborne
Region is offen downwind of volcanic
cenfres (Ruapehu, Okataina, Taupo,
Taranaki).

WHITE ISLAND

Due to these prevalent wind directions, White Island infrequently impacts the region. Medium to
large eruptions from Taupo and Okataina will almost always impact the region (return period
2500-5000 years).

Mud volcanoes

Mud volcanoes in the ocean are more
likely to cause an extireme emergency
event than those on the land.

The eruption or sudden raising of the
sea floor has the potential to cause
fsunami but of the past fsunami there is
no way of feling whether they were
caused by sea floor slip or an eruption
from a mud volcano.

On land known events have occurred

in 1927, 1930 and 2003 in the Waimata
Valley and in 1931 at Hangaroa and at MUD VOLCANOES WAIMATA VALLEY

Sponge Bay after the 2007 earthquake.

The 1930 and 31 events were exiremely violent and there is a risk of debris from an event
blocking a water course and making a dam. Disruptions may cause localised infrastructure,
power and communications failure but most effects will be localised and impact small areas of
land.
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Man-made hazards

Criminal acts by sectors of the community or civil unrest could result in a threat to lives, property
or public peace.

Terrorism is commonly defined as violent acts or threats for religious, polifical, or ideological
goals, and which deliberately target or disregard the safety of non-combatants. The risk of
terrorism in New Zealand is currently assessed as low. However, terrorism is considered a growing
international problem and individuals and groups in New Zealand have links to overseas terrorist
organisations. There are also exiremists who advocate using violence to impress their own
political, ethnic or religious viewpoint on others.

Most criminal incidents can be expected to be dealt with routinely by emergency services but
larger incidents may have broader implications e.g. for evacuation.

A pandemic is the outbreak and rapid spread across the world of a new type of infectious
disease, causing unusually high rates of illness and mortality for an extended period of time.
Throughout history there have been a number of pandemics such as smallpox, tuberculosis and
the Spanish influenza. More recent pandemics include the 2002 HIN1 pandemic (Swine Flu).

Of concern is that pandemics may impact on those people involved with the response to the
event.

This is the potential infroduction (accidentally or intentionally) of animals or plants that could
influence and change the environment with potential environmental and economic
consequences. They may be fterrestrial, freshwater or marine, and can include plants, algae,
fungi, mammails, insects, fish, birds and crustaceans.

This hazard also considers the emergence of diseases that affect plants or animails.

POSSUM MEDITERRANEAN FANWORM
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Fire

An average of about 66 structural fires occur
each year in the region, with an average
estimated damage of $1.5 million. The majority of
structural fires (74%) are in residential property.
One death occurred over the period 2006/07-
2011/12.  In more developed areas there is
potential for structural fires to spread fto other
properties.

FIRE ON KAITI HILL JANUARY 2014 FIRE AT WAIHIRERE DOMAIN 2015

Rural fires can be caused by numerous activities including the burn off of agricultural waste that
gets out of confrol, arson, careless activities such as burning rubbish, as well as natural causes
such as lightning strikes. Weather contributes significantly to the risk of wild fire as prolonged dry
weather and strong winds mean rural fires can spreadeasily.

Climate change is expected to result in more frequent hot days, increasing the risk of rural
fire. The continuing reversion of pastoralland to vegetation, orits conversion to forestry is also
increasing the risks associated with rural fire; providing a greater fuel source and enhancing
the potential for fire to spread.

Hazardous substance spill

A hazardous substance is anything that may be explosive, flammable, able to oxidise,
corrosive or toxic. The degree of risk is dependent on the substances; its state, concentration,
quantity and the conditions surrounding it. Most hazardous substances are stored used and
fransported in relatively small quantities within the region.

Marine Qil Spill

The definition of a marine oil spill is the probable or imminent spill of oil info the marine
environment" (which includes the Coastal Marine Environment as described in the GDC Coastal
Plan). The Gisborne Di strict Council is responsible for spills within 12 nautical miles and works
alongside Maritime New Zealand in regards to aresponse.
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In February 2002 the Jody F Millennium grounded in
the Bay after leaving the Port during a storm. A
National Tier 3 response was under taken after 25
tonnes of oil was spilt. The response was terminated
in October 2002. There are a number of near misses in
New Zealand a year and the grounding of the Rena at
the Astrolabe Reef Tauranga in 2011 has been the latest
major incident.

In Gisborne we currently get six minor spills per year. In
2011 the Gisborne District Council Marine Qil Spill Team  [lel=A @ LIRS Bl b
responded to a grounding at Rangitukia and a vessel

sinking in the Port.

Around the Gisborne District there are a number of sensitive sites (culturally and environmentally)
and these are mapped in the Gisborne District Council Tier 2 Marine Qil Spill Plan.

PIPE SEPARATION - JANUARY 2013

Infrastructure Failure

An infrastructure failure is the failure of any lifeline ufility service that affects a significant part of the
region. Failures may occur in water supply systems, wastewater systems, stormwater, electrical
supply, gas supply, tfelecommunications (including radio), transportation centres or routes (port,
airport, highways), fuel supply, roading, information technology or financial systems. Community
reliance on technology (e.g. felecommunications) can increase vulnerability when failure occurs.

Infrastructure failures of particular importance are those that directly impact on other utilities
(possibly leading to cascading failure). Multiple simultaneous failures are also possible.

For the purpose of this report infrastructure failures caused by natural hazards are considered
under natural hazards.
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This hazard covers road, marine and air §
fransport accidents.

An average of five deaths and 24 serious
|~

injuries occurred each year from road
accidents in the Gisborne Region during
the 2009-2013 period.

Marine and air accidents, in tun, feature =& - -
among New Zealand's worst disasters for TAR BLEED
loss of life.

Transport accidents, as well being responsible for serious injuries and fatalities, also cause
damage to property and have the potential fo cause environmental damage (e.g. from the
spread of fire).

Different hazards can overlap in time and location, so that the total impact on a community is
increased by interactions between the hazards. Types of interactions include:
e Cascading hazards — one hazard triggers a chain of hazards.
e Concurrent hazards — hazards occur at the same tfime (e.g. earthquake shaking occurs
alongside tsunami inundation).
* One hazard event changes the probability of another occurring (e.g. rural fire removes
vegetation, increasing the probability of rainfall-induced landslides).

* One hazard event changes the vulnerability and therefore the consequences of another
hazard events (e.g. damage to buildings during an earthquake increases the vulnerability
during subsequent earthquakes or fsunami).

Many different hazard interdependencies could potentially occur in the region. The impact of
these interdependencies is difficult fo anticipate and assess. Examples of possible
interdependencies amongst natural hazards are provided in the table below.

HAZARD INTERDEPENDENCIES
Flooding e Rainfall-induced landslides offen occur concurrently with flood events
during high rainfall.
* Flooding can also potentially be caused by landslides that dam rivers.
e Lliguefaction can alter the topography, exacerbating
flooding or causing flooding in new areacs.
Rainfall-induced Landslides * Flooding often occurs concurrently with rainfall induced landslides.

* Landslides can also potentially dam rivers to cause flooding.

Coastal Erosion e Coaostal erosion occurs during storms, when flooding, coastal
flooding and rainfall-induced landslides may also be experienced
in theregion.

Coastal Flooding e Severe coastal flooding occurs during storms and often

concurrently with high rainfall. Flooding from rivers/streams and
overland flooding may impact the same area as coastal flooding,
to exacerbate inundation.
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Earthquake Shaking e Earthquake shaking may trigger landslides and/or
liquefaction and lateral spread.

Tsunami e If an earthquake or landslide occurs under the ocean
a tsunami may be triggered. The earthquake will be
felt on land as LONG or STRONG.

Long — an earthquake that goes on for a minute or longer.

Strong - violent earthquake that is difficult to stand.

* Some areas may experience both an earthquake and

a tsunami.
Fault Rupture * During any large shallow earthquake that causes a

fault rupture at the surface there will also be shaking
caused by the earthquake. Liquefaction and
earthquake-induced  landslides may also  be
experienced in the region.

A969918 Page | 32



TAIRAWHITI

Tairawhiti Civil Defence Emergency Management —

EMERGENCY MANAGEMENT Group Plan 2016 - 2021

GROUP

Risk Analysis
Risk Analysis

Risk analysis is a combination of the likelihood of an occurrence of a hazardous event and the
severity of the impact on the social, built/property, economic and natural environments. A river
may flood but the risk is lower if the land is used for horticultural production than dense housing
developments.

Hazards

A hazard is anything that may cause or confribute substantially fo the cause of an emergency
by negatively impacting on people, property or the environment.

Natural hazards are naturally occurring processes and man-made hazards are a result of human
activities.

Methodology

The risk profile uses a ‘Seriousness-Manageability-Growth' (SMG) model to analyse and evaluate
regional risks.

The model produces scores for each hazard under three perspectives (seriousness of the
consequences, management and growth), as well as a total SMG score for each hazard.

SERIOUSNESS MANAGEABILITY GROWTH

* Relative risk to the * Relative * Relative potential for
region aft present management  ‘gap’ the risk to grow in the
from each hazard. for each hazard. future.

e Considers both | e Considers both | * Considers factors Total
and their likelihood difficulty and the likelihood of events SMG
(probability). current  level of or exposure (and Score

effort being consequences)

applied. during an event.
Maximum Score = 10 Maximum Score = 5 Maximum Score = 5 Maximum
(weighted twice as Score =20

high as other factors)

TABLE 1 SERIOUSNESS-MANAGEABILITY-GROWTH MODEL

e Seriousness: the relative consequences in terms of human life and wellbeing, the
built/property, economic damage and the natural environment.

e Manageability: the degree of difficulty in managing the hazard, and the degree of
effort being applied across the 4Rs.

o Growth: the potential of the hazard risk to increase over time, such as the impacts of
climate change orrising sea levels, or growth of community.
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The total SMG score indicates the relative ranking of the hazards considered, in terms of their risk
and priority for management. This is infended to underpin the management approach adopted
in the CDEM Group Plan and other hazard management.

The model comes from the Director’s Guideline for CDEM Group Planning DGL 09/15. However,
an important difference is that the score for seriousness used in this report represents the current
risk, both the consequences and their likelihood. In contrast, the seriousness score in the
Director’s Guidelines is based only on the consequences, regardless of their likelihood.

The current risk to the region from each hazard was obtained by considering the potential
consequences of each hazard alongside the likelihood of these events occurring.

The consequences were considered under four ‘environments’:
e Social and cultural environment — injuries, deaths and impacts on social/cultural assets.
e Natural environment — impacts on ecosystems, land, water, vegetation, habitats, flora
and fauna.
e Built environment and property — impacts on land, buildings, contents, stock, crops and
other property.
e Economic environment —impacts on the regional and national economy.

Human pandemic is classed as ‘very high’ risk. This reflects the fact that human safety is
weighted highly in the scoring process and pandemics are expected to cause several hundred
deaths in the region, even in the '‘likely’ probability.

Man-made hazards (criminal acts/civil unrest/terrorism, plant and animal pests and diseases,
rural fire, infrastructure failure and transport accidents) dominate the next group of ‘high’ risk
hazards.

Traffic accidents and extreme temperature events scored highly due to the impact on human
safety, even at the ‘likely’ probability range.

The natural hazards presenting the greatest risk, after extreme temperature, were drought,
flooding, tsunami and volcanic activity.

Earthquake-related natural hazards had lower seriousness scores. The effort that already occurs
fo manage earthquake hazards (especially shaking) through the building code and
geotechnical investigations assists to reduce the risk.

Earthquake fault rupture, followed by coastal flooding, scored the lowest of all the hazards and,
from a regional perspective, the current risk is considered low. Only small areas are affected.
However, this does not mean that the hazard is unimportant, as the risks for development /
infrastructure in specific locations may be high.

It is the geological hazards (volcanic activity, tsunami and earthquake shaking) that have the
potential fo cause the most serious consequences in the region.

* Volcanic activity was the only hazard given a ‘catastrophic’ consequence description.
However, this was at the low probability range (2,500 year Average Recurrence Interval - ARI).
Consequences at the rare probability range (1,000-2,500 years ARI) are described as ‘major’.

e Earthquake shaking and tsunami potentially also have ‘major’ consequences at the rare
and very rare probability ranges (1,000-2,500 years ARl and 2,500 years ARI).
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GROUP

Seriousness Score and Risk Rating

10.0 Very High
9.0 .
8.0 : High
70 Moderate - High
6.0 Moderate.
50 Low-Mod.
4.0 VeryLow
3.0
2.0 Low
1.0
0.0
& L D L Q Q@ & Dyee T @ ¢
Q\)‘ O(x__\“\ o8 &P b‘)& ’2\5‘\0 &° é& {\Q‘ ,-o-a‘ (@ S P & g0 & @ b‘z’é\
Q¥ Q\o o \}é":b \‘\(\ S° \<(",\ ‘Oc} \‘b (,v'b '\q} *"(\0 R \QQ'Q?& &\5(}‘ Vgo QQ} Q‘b(\
DA SN W@ N) 2 xS &
> 2 & @ 9 > & ISP
27 & T N0 & \)’b > 5 PN @ O A
05( (_’O(b Q/‘bé‘ ,S{_e’ Q_"b\ o e bo\) QC} . & \7'(\ \é o.:,Q &QJ \)(Q
& & %’3@ @ ¢ & & &© N

SERIOUSNESS OF HAZARD SCORE AND RISK RATING

Infrast Fall  Rural

ExtTemp  Fire LE, Sin Ay
Likely) § ﬁg .\ ¢