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Minister’s Foreword

Climate change is a significant global challenge that requires a strategic
approach from both government and private enterprise to ensure our
nation’s future. Our climate has changed and this will continue as a
result of the greenhouse gases already in the atmosphere. In Australia
average temperatures have risen by around 0.7°C over the last century,
and there has been an average sea-level rise of between 120mm and
160mm. Future climate change could well bring higher temperatures
and less rainfall to southern Australia, and more frequent extreme
weather events such as storms, heatwaves and drought.

These changes are likely to affect a wide range of human activities and natural ecosystems.
Early thinking about how to adapt can put governments, businesses and communities
in the very best position to minimise risks from the impacts of climate change.

Australia is fortunate to have an internationally recognised risk management standard that is already
widely used by government, business entities, and other organisations. This guidance demonstrates how
the standard can be used to systematically manage the risks associated with climate change impacts.

A risk management approach enables an organisation to manage adaptation to climate change as one
of several risks it may face in the future. This approach ensures that adaptation is ‘mainstreamed’

as part of normal business operations and integrated with other existing business strategies.

The Government's $14.2 million National Climate Change Adaptation Programme ensures the nation
takes early steps to successfully adapt to the unavoidable impacts of climate change. Working in
conjunction with this, the Australian Government has a comprehensive climate change strategy,
supported by funding of almost $2 billion, to responsibly reduce Australia’s greenhouse gas emissions
and build an effective global response to climate change.

This publication is complemented by Climate Change Scenarios for Initial Risk Assessment, prepared by
the CSIRO for 10 Australian regions, to assist in the risk management process.

I am delighted to recommend this publication to you as a valuable resource to help business, government
and the community manage the risks associated with climate change impacts and give strong

direction to how we face the challenges of climate change in the years ahead.

A obut

Senator the Hon. lan Campbell
Australian Minister for the Environment and Heritage
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1. Introduction

1.1 Purpose of this Guide

The global climate is changing, and will continue
to change, in ways that affect the planning
and day to day operations of businesses,

government agencies and other organisations'.
The manifestations of climate change include
higher temperatures, altered rainfall patterns,
and more frequent or intense extreme events
such as heatwaves, drought, and storms.

This document is a guide to integrating climate
change impacts into risk management and other
strategic planning activities in Australian public
and private sector organisations. The purpose

of this Guide is to assist Australian businesses
and organisations to adapt to climate change?.

The Guide is directed to:

-> elected representatives and directors
who wish to ensure their organisations
are aware of their risks from climate
change impacts and that suitable
management responses are put in place;

-» general management of organisations who
need to understand the nature of the risks
associated with climate change impacts and
to know that these are identified and
incorporated into processes for management
and strategic planning; and

-> specialist risk managers or external risk
experts who must apply risk management
frameworks to ensure their organisations or
those they are advising have identified and
considered the risks of climate change impacts.

The Guide is consistent with the Australian and
New Zealand Standard for Risk Management,
AS/NZS 4360:2004, which is widely used in the
public and private sectors to guide strategic,
operational and other forms of risk management.
The Guide describes how the routine application
of the Standard can be extended to include the
risks generated by climate change impacts.

1 We use the term ‘organisation’ in this Guide to include public sector agencies, semi-Government businesses, private companies and communities.
The general approach to climate change risk management is the same for all kinds of organisations, although there may be differences in detail.

2 Itis not concerned with policy and other actions aimed at mitigating the extent or speed of climate change.
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1.2 Scope of the Guide The planning horizon suggested for this Guide

_ _ _ is, in the first instance, a period of approximately
The Guide provides a framework for managing the

_ _ o _ 25 years hence. This coincides with the strategic
increased risk to organisations due to climate

planning horizon of many organisations and

change impacts. The prime focus of the Guide also with the investment period for many

is on the initial assessment and prioritisation long-lived assets. Users of the Guide may

of these risks. however, choose to adopt an even longer-term

The Guide aims to help businesses and focus - for example, climate scenarios can
organisations: be constructed for 50 and even 100 years into the

_ . future using information that is easy to access.
- enumerate risks related to climate

change impacts; The Guide is not intended to address:

= prioritise risks that require further => risks associated with ‘'normal’ variable
attention; and states of climate; nor

= establish a process for ensuring that these -» measures and actions aimed at mitigating
higher priority risks are managed effectively. climate change itself, such as reducing

greenhouse emissions or introducing

In most instances this initial assessment emission trading schemes.

level of risk appraisal can be undertaken

by people with a sound professional knowledge This Guide was developed through a series of
of the relevant organisation, together with case studies with four partner organisations,
a general understanding of the likely directions including a large private company, a public
and magnitudes of climate change. utility, a government agency and a local

' _ ' government. The recommendations in this
Climate change scenarios for risk assessment Guide are based largely on the experience

accompany this Guide. These scenarios have gained through these case studies.

been developed by CSIRO for the Australian
region using current best understanding of
climate change and are designed specifically

for use in the process of the initial strategic
assessment of risks arising from climate change.
The Australian Greenhouse Office will update
and extend these scenarios from time to time®.

3 Thus, most organisations seeking to apply this Guide to undertake an initial assessment of risks do not need to develop their own climate change
scenarios or to draw on external expert support on climate change science.

Climate Change Impacts & Risk Management 9
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1.3 Structure of the guide
The Guide is separated into three parts.

Part A describes what the Guide is about. In

addition to the items covered in the Introduction,

it discusses why there is a need to assess climate
change risk (Chapter 2] and the fundamentals of

risk assessment and management (Chapter 3).

Part B outlines how to conduct an initial strategic
assessment centred on a workshop process.
Chapter 4 describes the tasks and necessary
steps that must be taken in preparation before
the workshop. Chapter 5 describes the workshop
process itself and how to effectively identify,
analyse and evaluate the risks to the
organisation arising from changes in climate.
Chapter 6 describes the actions and

responses required post-workshop in order

to treat the identified risks. It notes that the
‘treatment’ of risks may involve more detailed
analyses of some specific risks.

Part C deals with other considerations.

Chapter 7 briefly outlines some of the
considerations that arise if a more detailed
analysis of some specific risks is required.
Chapter 8 sets the risk assessment in the broader
context of strategic planning and management,
and therefore deals with the wider questions of
the preparation, planning and integration of the
risk assessment in an organisation’s normal
processes for planning and management.

A summary checklist of tasks and hints and a
glossary of climate change and risk management
terms are provided as appendices.

10 Climate Change Impacts & Risk Management
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2. Why assess the risks

of climate change”

2.1 Climate change and risk* Examples of the risks from climate change that
may be faced by Australian organisations or

Each year there are climatic events that communities are provided in Table 1 (over page).

represent risks to people and organisations.

These risks arise from ‘normal’ day-to-day, While experience in dealing with natural climate
seasonal, and year-to-year variability in climate variability may be valuable in formulating
as well as regional climate differences. strategies for dealing with climate change, there

are important differences. With climate change,
the timescale is longer, the affects may be more
far reaching and the changes will not go away
or be reversed in the foreseeable future.

Most organisations have practices and strategies
in place to deal with this routine climate
variability. For these organisations, climate

variability will continue to raise challenges
and risks that have to be managed. As climate changes, human behaviour will need

to (and will) adapt to accommodate it - that is the
natural tendency of people and organisations.
Effective adaptation however, requires an
awareness of the risks posed by climate change
and, importantly, an understanding of the relative
significance of those risks. This Guide will assist
Climate change is likely to invalidate this organisations gain that awareness and
assumption, with changes in both average understanding.

conditions and the frequency and severity of

extreme climate events. We can expect to live and

operate in a climate that is warmer, with different

patterns of rainfall, less available moisture

retained in the soil and more severe storms - in

short, a climate that progressively will become

However, when managing climate variability
in the future, organisations cannot simply
rely on the assumption that the prevailing
climate will be more or less the same as

it was over the past 50 or 100 years.

different from the current climate in many
ways, albeit with many similar but more acute
challenges and risks posed by climate variability.

Climate change is likely to have pervasive affects.
These affects will be felt in some way by every
person and every organisation, public or private,
and at all levels, from strategic management

to operational activities. The affects will impact
across environmental issues, economic
performance, social behaviour, infrastructure and
other aspects of human existence. Changes are
likely to develop gradually but could be abrupt.

4 As noted, users of the Guide do not need to have a detailed understanding of the science of climate change to undertake the risk assessment
process described in this Guide. Nevertheless, users may wish to refer to more detailed information on the science and impacts of climate
change. Information can be obtained from a number of sources including the Australian Greenhouse Office website, which lists numerous
publications relating to climate change science, impacts and adaptation in Australia. See http://www.greenhouse.gov.au/science/index.html.

Climate Change Impacts & Risk Management 11
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Table 1: Examples - risks arising from climate change 2.2 Major aspects of climate change

1. | Forurban planners, more frequent
heatwaves may increase the stress on
emergency services and hospitals while

There is strong and increasing scientific
consensus that the global climate is changing.
In 2001, the Intergovernmental Panel on Climate

more intense storms and rising sea
levels may increase the vulnerability of
coastal housing and infrastructure.

Change (Houghton et al. 2001), acknowledged
as the most authoritative analysis of information
on climate change, concluded that:

2. | For the electricity sector, an increase in the

number of days over 35°C and over 40°C -> the present global climate is significantly

would further stimulate air-conditioning
demand. Increased peak demands

on generation and distribution systems
will challenge system reliability. Since
investment needs are strongly driven

by peak demand rather than by average
levels of consumption, the per unit cost

of electricity can be expected to increase

in response to the increased peak demand.

For Australian agriculture, increases in
temperature and net reductions in average
rainfall across Southern and Eastern
Australia could make drought sequences
more common, while the impact of increased
temperatures would make them more
damaging to plant and livestock viability
and production. To the extent that these
increases in drought frequency or severity
result from continental impacts, then
drought management based on shipping
livestock and fodder between areas of

warmer than at the beginning of the 20th
Century, with global temperatures having
increased by around 0.6°C;

itis likely that 1990-1999 was the warmest
decade in the last 1,000 years, at least in
the Northern Hemisphere;

most of the observed warming in the last
50 years is attributable to human activities
- notably the release of greenhouse gases,
such as carbon dioxide, methane and
nitrous oxide, into the atmosphere; and

due to the long atmospheric lifetime of major
greenhouse gases and time lags in the
ocean-atmosphere system, climate change
will continue for decades or even centuries
to come, even if large scale action to mitigate
greenhouse gases was taken in the near future.

Scientific information compiled since 2001
confirms and strengthens the conclusions of the
IPCC assessment and earlier assessments by the
CSIRO. Global temperatures, for example, have
increased by around 0.4°C since 1990 and 2005
was the hottest year on record for Australia.

localised drought may not be possible.

4. | For local government, climate change

may affect the economic base of the local
region, for instance, by reducing the viability
of pasture growth and therefore carrying
capacity or perhaps causing the southward
spread of pests and diseases previously
limited to tropical areas. Climate change
may also create new demands for services,
for instance, due to more frequent heatwave
conditions. Thus, some local governments
may be faced with a reduced ability to

raise income accompanied by increased
demands for services, ranging from
geriatric care to emergency services.

12 Climate Change Impacts & Risk Management
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2.2.1 Temperature and sea level

The IPCC (Houghton et al. 2001) projected
additional global warming of 1.4 t0 5.8°C

by 2100 relative to 1990°. It also projected sea
level rise of 9 to 88 cm by 2100, due mainly
to thermal expansion of sea water but also
from some melting of glaciers.

Temperature trends in Australia over the past
century are consistent with global trends in
showing a more or less steady warming, totalling
0.8°C over the last century. The warming trend

is observed across the continent, with the
exception of a small region in the northwest.

All climate modelling undertaken for Australia
projects future average temperature increases.

The range of projected temperature increase
for Australia in the near term (to 2030) is
about 0.5t0 2.0°C above the 1990 level
(CSIRO 2001}, For the longer term (to 2070,
the CSIRO (2001) projected temperature
increase of about 1 to 6°C above 1990.

Figure 1: Trend in rainfall based on 1950 to 2003 (mm/10 yrs)

Source: Australian Bureau of Meteorology

All regions in Australia are projected to experience
similar increases in temperature, although inland
areas are likely to experience slightly higher
temperature increases than coastal areas. Greater
warming is expected to occur in spring and
summer than in winter.

2.2.2 Rainfall

Regional projections for rainfall are less certain
than for temperature. Average rainfall is expected
to decrease or remain about the same in most

of southern and eastern Australia but may increase
in northern-western Australia. However, when
increased evaporation due to higher temperatures
is taken into account, drier conditions are expected
even in places where there is more rain.

In Australia, rainfall trends over the past half
century indicate a drying of the east coast,
southwest and southeast of the continent

and increases in rainfall over northwest and
central Australia (Figure 1), although drying
is not as evident over a period of one hundred
years. These drying trends are consistent with
most climate model projections associated
with a warmer Australia in the 21 Century.
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5 The range of projected warmings reflects both uncertainties in projections of future greenhouse gas missions and limitations in the ability of models
to represent how the climate will respond to these changes. These sources of uncertainty contribute in approximately equal measure to the range.

Climate Change Impacts & Risk Management
A Guide for Business and Government




The historical evidence also indicates that abrupt
or stepped changes in rainfall and associated
stream flows are possible. The south west

region of Western Australia is the best known
example of such a down-step (Figure 2).

Higher temperatures are likely to increase
evaporation. The difference between potential

evaporation and rainfall gives net moisture or water

balance. Most parts of Australia have a net water
balance deficit - potential evaporation is greater
than rainfall. Projections by the CSIRO (2001)
indicate that in all regions of Australia annual
water balance is likely to decrease, regardless

of whether rainfall increases or decreases.
Average decreases in water balance range

from 15 to 150 mm by 2030 and 40 to 500 mm

by 2070, with the greatest decreases occurring

in spring. This means reduced run-off and greater
moisture stress for most parts of Australia.

Figure 2: Abrupt changes to dam inflows, Perth
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2.2.3 Extreme events

Climate change is likely to result in increases to the
frequency or intensity of extreme weather events
such as heat waves, tropical cyclones and storms.

The relationship between averages and extremes
is often non-linear. For example, a shift in
average temperature is likely to be associated
with much more significant changes in very
hot days. The disproportionate increase in
the frequency of extreme events is not limited
to the frequency of very hot days but could
occur with many other climate extremes.
Figure 3 illustrates the proportionally greater
impact on building damages from a relatively
smaller increase in peak wind gust speed.

In some instances the frequency of extreme
events could increase even when there are
small declines in averages - this is likely to be
the case for rainfall (Risbey et al. 2006).

1959
1963
1967
1971
1975
1979
1983
1987
1991
1995
1999

Source: Water Corporation, Western Australia
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Examples of how climate change could
affect climate extremes are:

=» more frequent very hot days;

-» more frequent and longer droughts;

> more frequent and larger floods;

=> more frequent and more intense heavy rain;
=>» more intense tropical cyclones;

- more intense storms;

> higher peak wind speeds; and

=> higher storm surges.

Figure 3: Non-linear damage functions from extreme events
700 —

600 —

500 —

400 — 25% increase in peak gust causes
650% increase in building damages

300 —

% increase in Damages

200 —

100 —

Under 20 Knots 20-40 Knots 40-50 Knots 50-60 Knots

Cause of Change in Hazard Resulting Change in Damage/Loss
Windstorm Doubling of windspeed Four-fold increase in damages
2.2°C mean temperature increase Increase of 5-10% in
hurricane wind speeds
Floods 25% increase in 30 minute precipitation Flooding return period reduced
from 100 years to 17 years
Bushfire 1°C mean temperature increase 28% increase in wildfires
Doubling of CO, 143% increase in catastrophic wildfires

Source: The Impact of Climate Change on Insurance against Catastrophes, Tony Coleman, Insurance
Australia Group, 2003. Presentation to the Institute of Actuaries of Australia.
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climate change and risk

2.3.1 Overview

The risks of climate change to an organisation
- forinstance, to its reputation as a reliable
provider of products or services or its ability
to meet its statutory mandate - do not arise
directly from changes to climate and climate
related variables per se, but from a chain of

These consequences may affect directly the
organisation’s capacity to serve its customers
or clients or affect other stakeholders of the
organisation.

Figure 4: Links between climate change and risk

Climate variable
(e.g. temperature, rainfall, storminess)

—

Change to climate variable
(e.g. more very hot days)

—

Impact
(e.g. higher electricity demand for cooling)

~

(e.g. inability to meet peak demand)

2.3 Understanding the links between

consequences like those illustrated in Figure 4.

In order to assess the risks of climate change,
users of this Guide should understand the causal
links in this chain as they affect their organisation.

2.3.2 Impacts of climate change

Table 2 illustrates the link between changes

to specific climate variables (likely to occur in many
parts of Australia) and resulting bio-physical

and social impacts. Some impacts are linked to
changes to more than one climate variable or
derive from other impacts. For example, droughts
are linked not only to a decrease in rainfall but

also to warmer temperatures, which, for example,
exacerbated the severity of the 2002 Australian
drought (Risbey et al., 2003; Nicholls, 2004).

16 Climate Change Impacts & Risk Management
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Table 2: Impacts associated with changes to climate variables

Change to Examples of impacts

climate variable

Higher mean — Increased evaporation and decreased water balance.
temperatures - Increased severity of droughts (see below).

—> Reduced alpine winter snow cover.
—> Reduced range of alpine ecosystems and species.

— Increased stress to coral reefs.

Higher maximum | = Increased incidence of death and serious illness,
temperatures, particularly in older age groups.

more hot days and | 5 |ncreased heat stress in livestock and wildlife.
more heat waves .
= Increased risk of damage to some crops.

- Increased forest fire danger (frequency and intensity).

= Increased electric cooling demand and reduced energy supply reliability.

Higher minimum | = Decreased cold-related human morbidity and mortality.

temperatures, —> Decreased risk of damage to some crops and increased risk to others.
fewer cold days

- Extended range and activity of some pest and disease vectors.
and frost days

—> Reduced heating energy demand.

Decrease in —> Decreased average runoff, streamflow.
precipitation - Decreased water quality.

—> Decreased water resources.

- Decrease in hydro-power potential.

- Impacts on rivers and wetland ecosystems.

Increased severity | = Decreased crop yields and rangeland productivity.
of drought - Increased damage to foundations caused by ground shrinkage.

- Increased forest fire danger.

Decreased - Increased forest fire danger.

relative humidity ' 5 |ncreased comfort of living conditions at high temperatures.

More intense rain | = Increased flood, landslide and mudslide damage.
— Increased flood runoff.
- Increased soil erosion.

= Increased pressure on disaster relief systems.

Increased > Increased risk to human lives and health.

intensity of - Increased storm surge leading to coastal flooding, coastal

cyclones and erosion and damage to coastal infrastructure.

storms = Increased damage to coastal ecosystems.

Increased mean —> Salt water intrusion into ground water and coastal wetlands.

sea level - Increased coastal flooding (particularly when combined with storm surge).

Climate Change Impacts & Risk Management 17
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2.3.3 Risks to an organisation arising
from climate change

Users of this Guide are ultimately seeking to
identify those activities and assets that are

at risk from a changing climate. In order to do
so they must:

1. consider [based on their professional
knowledge] which activities and assets of
the organisation are sensitive to climate
change; and

2. form ajudgement as to whether climate change
is a significant source of risk to the assets
and activities relative to other sources of risk.
This judgement will be reached with reference
to the objectives and success criteria of the
organisation (discussed in detail in Part BJ.

Risk is generally defined as a combination of the
likelihood of an occurrence and the consequence
of that occurrence.

In practice, neither likelihoods nor consequences
are known with certainty. In the context of climate
change risk assessment, uncertainty arises
because, although we can be confident the
climate is changing, we do not know precisely
the magnitude of the changes or their associated
impacts and in some regions it is not clear
whether rainfall will increase or decrease. As well,
uncertainty may arise because decision makers
do not know the exact point (or threshold) at
which a climate change impact has a particular
level of consequence for their organisation.

For the majority of users of this Guide, these
sources of uncertainty will not be so great

as to prevent them understanding, at least
qualitatively, the likelihood and consequences
(and therefore risks) to their organisation
that are associated with climate change.

Risk assessment may involve quantitative or
qualitative techniques and information to describe
the nature of risks. Qualitative techniques are
particularly useful in circumstances, such as with
climate change, where there is uncertainty about
likelihoods or consequences. Notwithstanding
sources of uncertainty, the initial assessment
process discussed in Part B of this Guide will
provide a comprehensive and rigorous means

of identifying and prioritising risks of climate
change. The process requires only standard
climate scenarios, a general understanding of
the impacts of climate change, comprehensive
understanding of the business or organisation
and sound professional judgement.

Some users of the Guide, having undertaken
the initial risk assessment process, will decide
that there are a small number of risks to their
organisation that warrant further analysis in
order to reduce uncertainties. General issues
surrounding this more detailed analysis are
discussed further in Chapter 7.

18 Climate Change Impacts & Risk Management
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3. Climate change

risk management: framework and overview

3.1 The risk management framework

The recommended framework for risk
management is provided by the Australian
and New Zealand Standard AS/NZS 4360
Risk Management (Figure 5).

Figure 5: Steps in the risk management process

THE CONTEXT THE RISKS THE RISKS

Objectives What can Review controls
Stakeholders happen Likelihoods
Criteria onsequences

Key elements How could it Level of risk

Climate scenarios happen

COMMUNICATE AND CONSULT

THE RISKS
Evaluate risks

Rank risks

THE RISKS
Identify options

elect the best

Develop plans
Implement

Following is a summary of each step in this process.

Establish the context by:

-» defining the business or organisation to be
assessed and the scope of the assessment;

=> clarifying explicitly the objectives
of the organisation;

-» identifying the stakeholders and
their objectives and concerns;

-» establishing success criteria against
which risks to the organisation’s
objectives can be evaluated;

> developing key elements of the organisation
(such as its major areas of responsibility)
as a means of structuring the process; and

-» determining relevant climate change
scenarios for the assessment.

MONITOR AND REVIEW

Identify the risks by:

-» describing and listing how climate
changes impact on each of the key
elements of the organisation.

Analyse the risks by:

-» reviewing the controls, management
regimes and responses already in place
to deal with each specific risk;

-» assessing the consequences of each risk
against the organisation’s objectives and
success criteria, taking into account the
extent and effectiveness of existing controls;

->» forming a judgement about the likelihood
of each identified risk leading to the
consequences identified; and

->» determining the level of risk to the
organisation, for each of the climate
change scenarios used in the analysis.

Climate Change Impacts & Risk Management
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Evaluate the risks by:
=> re-affirming the judgements and estimates;
=> ranking the risks in terms of their severity;

-» screening out minor risks that can be set
aside and which would otherwise distract
the attention of management; and

-» identifying those risks for which more
detailed analysis is recommended.

Treat the risks by:

-» identifying relevant options to manage or adapt
to the risks and their consequences; and

->» selecting the best options, incorporating these
into forward plans and implementing them.

3.2 Communication and consultation

Communication and consultation are key
components of any risk management process

and are required at each step. Success relies

on achieving a high level of creative input and
involving all parties with a role to play in identifying,
assessing and managing climate change risks.

In both the planning and execution of the risk
management process it is important to ensure
that all those who need to be involved are kept
informed of developments in the understanding

of risks and the measures taken to deal with them.

At the very beginning, it will be necessary to engage
personnel in the process and help them understand
the need for climate change risk management

to become part of routine management activity.

The communication and consultation process will
contribute towards the long term development

of risk management and help to establish

a foundation for its continuing maintenance.

With both the effectiveness of the initial
implementation and the long term quality of
the process in mind, it is important to pay close
attention to the team chosen to participate in
the process. Reasons to include someone in the
team may be that he/she:

->» s a source of relevant information about the
organisation’s susceptibility to climate change,
providing climate change expertise or an
understanding of how the organisation’s
activities will be affected by climate change;

-> Is the organisational owner of important
functions or assets;

=> has the authority to act on or sanction
action on treatment requirements; and

=» Is required to ensure that the process itself
proceeds smoothly with personnel and other
resources being made available as required
to participate in the process and manage the
administration of the exercise.

3.3 Monitoring and review

The outputs of all steps of the risk management
process must be kept under review so that,

as circumstances change and new information
comes to hand, plans can be maintained

and kept up to date.

Several aspects of the monitoring and review
activity are important, including:

> keeping the analysis and evaluation up to
date, including updating climate change
scenarios or incorporating new information
about climate change impacts;

-> reviewing progress on actions flowing from
the process, including implementing treatment
actions to reduce risks or undertaking further
and more detailed analyses; and

20 Climate Change Impacts & Risk Management
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=> ensuring that the process itself is implemented 1. An initial assessment identifies and sifts

in a timely and cost-effective fashion with risks quickly, followed by treatment planning
documents produced, meetings held, plans and implementation for those risks that
reviewed and so on. The focus of this Guide is clearly require it.

firmly on the framework and process for an

o : 2. Detailed analysis is used where additional
initial strategic assessment.

information is needed to determine whether
treatment is required or what form of
3.4 Initial assessment and treatment to adopt.

detailed i i '
analysis Essentially, the same process as outlined

To allow effort to be directed towards the highest in 3.1 above should be followed in both the
priority issues, a two-stage approach to risk initial assessment and detailed analysis
assessment is recommended to users of this Guide.  stages of the process (Figure 6).

Figure 6: Initial assessment and detailed analysis
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3.5 Overview of initial assessment An initial assessment is a cost effective, yet

rigorous method of identifying and appraising
The stage at which most users of this Guide will

be able to make the greatest gain with the least
effort is in the initial assessment. This is where,

risks — whether new or pre-existing. The use
of an initial assessment stage is intended to:

with relatively simple summary climate => capitalise on any immediate insights
change information and a straightforward risk arising from a simple analysis where,
management approach, significant insights may once a risk is documented, it is clear
be generated leading to early and effective action. that it needs to be addressed through

adaptation or other treatment measures;

Figure 7: The initial assessment is centred on a workshop process
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~» permit issues not requiring any further
consideration to be set aside as early as
possible; and

=> allow for more detailed technical analysis
of risks to determine if they require attention
or to determine the most effective treatment.

Experience, both in preparing this Guide and in
other risk assessment work, shows that with
careful preparation, a workshop is generally
the most efficient method for undertaking the
initial assessment. Figure 7 (see opposite)
recasts the standard risk management process
diagram, giving primacy to a workshop as the
method for identifying, analysing and evaluating
climate change risks in the initial assessment.

The initial assessment process effectively
falls into three overall stages:

-> Before holding a workshop, it is essential
to establish the context of the initial
assessment process including by: determining
climate change scenarios that will be used
in the assessment; defining the scope of
the assessment; considering stakeholders;
and establishing the evaluation framework.

> The risk workshop is a focused activity designed
to identify, analyse and evaluate risks so that
the highest priority issues can be addressed
with an appropriate level of effort and urgency.

> After the workshop, the most severe risks can
be tackled with treatments to reduce their
likelihood or deal with the consequences of the
risks if they do arise.

Part B sets out, step by step, these stages of the
initial assessment process.

Climate Change Impacts & Risk Management
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4. Before the workshop

—establish the context

4.1 Overview

The context for risk management sets up a
framework for identifying and analysing risks.

It places the assessment on a clear foundation
so that everyone works from a common
understanding of the scope of the exercise, how
risks are to be rated and how the analysis is to
be approached.

Establishing the context consists of five parts:

->» Climate change scenarios - defining how the

climate will be assumed to change in the future.

->» Scope - defining the scope of the assessment
including activities to be covered, geographic
boundaries and the time horizon.

> Stakeholders - determining whose views need
to be taken into account, who can contribute
to the analysis and who needs to know its
outcomes.

=> Evaluation framework - defining how risks
will be evaluated by clarifying the objectives
and success criteria for the organisation
and establishing scales for measuring
consequences, likelihoods and risk priorities.

-> Key elements - creating a framework that
will assist in identifying risks by breaking
down the organisation’s concerns into
a number of areas of focus and relating them
to the climate scenarios.

The participants in a climate change risk
management exercise must have a common view
of all these matters for the exercise to operate
efficiently, be repeatable from one review to the
next and for the outputs to be communicated
clearly to others.

4.2 Climate change scenarios

To manage the risks of climate change it is

necessary to define how climate is projected
(or assumed] to change in the future. This is
achieved by using climate change scenarios.

Climate change scenarios provide a plausible
summary of the changes to climate variables

that could apply in your geographical region and
timescale of interest®. Scenarios can provide

a consistent and efficient basis for assessing
climate-related risks across different organisations
without affecting the integrity of the analysis.

A set of standard climate change scenarios is
available in an accompanying volume to this Guide.
These scenarios have been developed by CSIRO

to reflect broad regional differences in climate and
alternative paths of projected climate changes.
Scenarios will be updated from time to time

as new climate change information becomes
available; the latest version of the scenarios can
be obtained from the Australian Greenhouse
Office website. However, users of the Guide should
note that small changes in climate projections

are unlikely to make a significant difference

at the initial assessment stage of the risk
assessment process.

Table 3 (see page 28) contains information that
may be used to construct a climate change
scenario such as those used in developing and
testing this Guide.

6 Refer to the Glossary for a definition of ‘climate change scenario’.
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The scenarios generally provide information

on the direction of change in climate variables
using a time horizon of approximately 25 years.
Where feasible, estimates of the magnitude

of change to those variables are also provided.

In practice, to make a climate change scenario
meaningful to your organisation it is useful

to accompany the bare ‘factual” information

of the scenario with a ‘word picture” outlining the
conditions that would prevail in each scenario.

While the majority of users of this Guide will find
the standard scenarios entirely suitable for the
identification and assessment of climate-related
risks in the initial assessment stage of the process,
there is nothing that precludes you from developing
tailored scenarios or extending the standard
scenarios to include additional climate variables’.

A general rule is that only a limited number of
scenarios should be used. One or two scenarios
covering the major plausible climate changes will
generally be sufficient. This rule was confirmed
during the case studies that tested the application
of the Guide. The rule applies regardless of whether
standard scenarios or tailored scenarios are used.

7 If users of this Guide choose not to use the standard scenarios, it is important to note that the information on the climate features listed
in a scenario should, as a minimum, include information on the direction of change and information on the timing and magnitude of
change and correlations between changes in two or more parameters. All of the information provided in a scenario should be:

- plausible (i.e. it should be within the range of change indicated by best available scientific information);

- internally consistent [i.e. a change indicated in a scenario to one climate feature should not be contradicted
by a change indicated to another climate feature, also based on the best available scientific information);

- unidirectional [i.e. information presented on the climate feature should indicate that it will

either increase or decrease under the scenario, but not both).
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Change in climate for Victoria
by 2030, relative to 1990

Victoria is likely to become warmer, with more
hot days and fewer cold nights. For example,

the number of days above 35°C could average
10-16 in Melbourne (now 9) and 36-50 in Mildura
(now 33J, while the number of days below 0°C

in Mildura could average 1-4 in (now 6]".

Increased peak summer energy demand
for cooling is likely, with reduced energy
demand in winter for heating’.

Warming and population growth may increase
annual heat-related deaths in those aged
over 65, e.g. from 289 deaths at present in
Melbourne to 582-604 by 2020 and 980-1318
by 2050°. Higher temperatures may also
contribute to the spread of vector-borne,
water-borne and food-borne diseases.

Water resources are likely to be further stressed
due to projected growth in demand and climate-
driven changes in supply for irrigation, cities,
industry and environmental flows. A decline in
annual rainfall with higher evaporative demand
would lead to a tendency for less run-off into
rivers, i.e. a decline of 0-45% in 29 Victorian
catchments*. For Melbourne, average streamflow

Droughts are likely to become more frequent
and more severe, with greater fire risk,

e.g. by 2020, the number of days with very
high or extreme fire danger could average
10-11 in Melbourne (now 9), 16-18 in Laverton
(now 15) and 84-91 in Mildura (now 80}¢.

A 10-40% reduction in snow cover is
likely by 20207, with impacts on ski
resorts and alpine ecosystems.

is likely to drop 3-11% by 2020 and 7-35% by 2050°.

Research experiments have shown grain

yield increases under elevated atmospheric
carbon dioxide concentrations. However, it is
not known whether this will translate to field
conditions in Australia due to water and nutrient
limitations and elevated temperatures.

Low to moderate warming may also help plant
growth especially frost sensitive crops such

as wheat, but more hot days and a decline in
rainfall or irrigation could reduce yields. Warmer
winters can reduce the yield of stone fruits that
require winter chilling and livestock would be
adversely affected by greater heat stress®.

In forestry, the CO, benefits may be
offset by decreased rainfall, increased
bushfires and changes in pests’.

In cities, changes in average climate and
sea-level could affect building design,
standards and performance, energy and
water demand, and coastal planning'™.

Increases in extreme weather events are
likely to lead to increased flash flooding,
strains on sewerage and drainage systems,
greater insurance losses, possible black-outs,
and challenges for emergency services.

1 Suppiah et al 2006;

2 Howden and Crimp 2001;

3 McMichael et al. 2003;

4 Jones and Durack 2005;

5 Howe et al. 2005;

6 Hennessy et al 2006;

7 Hennessy etal 2003;.

8 Howden etal 2003;.

9 Howden etal 1999;

10 PIA 2004.

a  These scenarios should not be used in detailed impact
assessments (consult CSIRO for model specific scenarios);
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Table 3: Change in climate for Victoria by 2030

Low Global Warming Scenario High Global Warming Scenario
Estimate of Estimate of
Change Change
Annual average temperature +0.5°C +0.2°C +1.1°C +0.4°C
Average sea level rise +3cm +17 cm
Annual average rainfall -1.5% 5% -3.5% +11%
Seasonal average rainfall Summer 0% +6.5% 0% +15%
Autumn -1.5% +5% -3.5% +11%
Winter -1.5% +5% -3.5% +11%
Spring -5% 5% -11% 1%
Annual average potential evaporation +2.2% +1.1% +5.0% +2.5%
Annual average number of hot +1 +10 days
days (>35°C]) [near coast)

+20 days (inland)

Annual average number cold nights (<0°C]) -1 day -10 days (inland)

-20 days

(highlands)

Annual average number of very high & +1 day +11 days
extreme forest fire danger days®
Extreme daily wind speed (95" percentile) 0.0 +1.6% 0.0% +3.7%
Extreme daily rainfall intensity (1 in 20 year event)< +5% +70%
Carbon dioxide concentration +73ppm +102ppm

b % changes for forest fire danger are for 2020 (2030 changes unavailable);
¢ Results for 2050 (changes for 2030 not available).

Recommendations

Using climate change scenarios

1. Apply climate change scenarios as the basis 3. Limit the number of scenarios used to
for assessing risks in the initial assessment one or two.
stage of the risk assessment process. Standard
scenarios accompany this Guide, and will be
updated periodically as new information about
climate projections becomes available.

4. More specific and detailed climate change
information than is provided in the
standard climate change scenarios may
need to be used for detailed analysis.

2. When applying climate change scenarios to
the risk assessment ensure that workshop
participants are provided with both quantitative
and descriptive information on the scenarios.
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4.3 Scope

It is important to be clear what the initial
assessment is to encompass and what

it is to exclude. The scope description
should cover:

— the operational activities to be included,
which may be everything an organisation
does or a specific subset of its activities;

—> the geographical area covered by
these activities;

—> the organisational boundaries of the
assessment; and

- the time horizon to be covered, which has
a strong bearing on the definition of climate
change scenarios.

Table 4 provides some examples.

An organisation with geographically

or operationally diverse activities may choose

to break them into sections for the assessment.
Some care is required when doing this to ensure
that sections and activities that only make sense

across the entire organisation are not overlooked.

Ways to deal with the scope of the analysis that
are likely to meet most requirements include:

—> one exercise that covers the entire scope
of the organisation or all of that part
of the organisation under consideration; or

—> a number of separate exercises that cover
distinct geographical or operational parts
of the entire scope, possibly with a further
high level exercise spanning the entire scope
to deal with strategic and organisation wide
issues, carefully defined to ensure that,
taken together, they leave nothing out.

Table 4: Examples - scope definitions

Scope definition for a public utility

= The process will consider all matters
associated with maintaining current
operations and meeting future requirements
within existing service level agreements and
regulations, including the management,
forecasting and planning functions required
to direct efforts to meet future requirements
and the operation of regulatory price setting
mechanisms for the next 25 years.

Scope definition for a Government
agency with policy responsibility

— The process will consider the activities of all
organisations falling within the Department’s
responsibility, and the Department’s
capacity to deliver the outputs expected
by Government over the next 25 years

Scope definition for the State operations
of an Australian manufacturing business

— The process will consider all current State
operations as well as any developments
that have been approved for the next
25 years, including dependencies
on interstate raw material suppliers and

the worldwide market for our products.

Recommendations

When defining the scope

5. Try to address the entire scope of the
organisation’s operations in one assessment
exercise if you can.

6. Ifitis necessary to split the scope into parts,
look carefully for potential gaps between
the parts and consider whether you need
a separate, high level assessment to deal
with issues that are not confined to one area.

7. Make sure the geographical area,
organisational boundaries, operational
boundaries and timeframe are specified
explicitly.
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4.4 Stakeholders

Stakeholders are any individuals, groups

or organisations whom it is useful to take into
account to achieve a successful outcome for your
organisation. These will usually include internal
groups such as the executive management,

staff and workforce, as well as obvious external
groups such as local communities, suppliers,
associates, clients or customers, competitors,
and legal or regulatory authorities.

Many people may have or feel that they have

a stake in your organisation. Some will be able

to exercise direct influence while others may
make their presence felt through indirect pressure
in the public arena, perhaps via the media.

Stakeholders may include:
- customers or clients;

—> individuals or groups living or operating
in your region or neighbouring regions
who may be affected by your activities;

- visitors and others who make use of natural
and other resources that you rely upon
or are required to maintain and protect;

—> your organisation’s personnel;

— suppliers and service providers;

—> associates and partners;

- regulatory agencies and authorities; and

> political and special interest groups who
may share a common interest in your
activities for reasons of policy or in
pursuit of independent agendas.

Stakeholder analysis is typically concerned with
identifying the main stakeholder groups and
what they wish to happen.
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Table 5: Example - stakeholder summary

for a local government authority

Stakeholder

Summary of objectives

and concerns

Residents Maintenance of employment
within the opportunities, protection of the
authority’s environment, local authority
region service levels and containment
of rates and other charges.
Businesses Quality of infrastructure,
based in or availability of staff and
operating in customers, local authority
the region service levels and containment
of rates and other charges.
Visitors to Availability of services, quality
the region of infrastructure, accessibility,
protection of the environment.
Local Maintenance of employment
authority and earning levels,
workforce conditions of employment.
State and Compliance with policies
Federal that overlap jurisdictions.
Government
agencies

Table 6: Example - stakeholder summary

for a transport company

Stakeholder | Summary of objectives
and concerns

Customers Prices, service levels, safety,
comfort and reliability

Shareholders | Earnings, long term
viability of the business

Workforce Rates of pay, conditions,
security of employment

Suppliers Prices, levels of activity,
stability of demand

Regulators Compliance with standards

and other regulations

Recommendations

When defining the stakeholders

8. Start with broad groups of stakeholders
rather than small groups or individuals.

9. Break groups down if they contain two or
more distinctly separate sets of motivations
and concerns.

10.Group together stakeholders with essentially
the same motivations and concerns.

11.Think widely about anyone who is not
directly involved but could have an affect
on the success of your organisation.

12. List the stakeholders with a short summary
of their motivations and concerns.
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4.5 Evaluation framework 4.5.1 Objectives, success criteria

and consequence scales
There are three components of the framework

used to evaluate risks in the initial assessment: An organisation’s objectives are linked into

the risk management process via criteria for

measuring success. Success criteria are essentially

a summary of the organisation’s long term

—> a scale to describe the likelihood of objectives. By combining success criteria with
suffering that level of consequence; and a consequence scale it is possible to describe the

level of consequence to an organisation of a risk

associated with climate change, should it happen.

—> scales to describe the level of consequence
of a risk if it should happen;

—> a means of assigning a priority rating,
given this consequence and likelihood.

Table 7 (over page] provides examples

of success criteria for different types of

organisations. Experience shows that an

organisation’s long term success can usually

be summarised in a small number of criteria,

If your organisation has an existing risk
management framework, use this or stay
as close to it as possible, so that the output
of the climate analysis is comparable with
other risk assessments you carry out. usually four to six. They will generally cover:
- financial or economic matters;

> outputs, service or product delivery;

> regulatory or ethical compliance; and

—> image, reputation and public relations.

Most organisations will be able to construct

a set of success criteria around these four
themes. To check if your set of success criteria
is adequate, consider two questions:

1. If we are successful against all of these
criteria, is there any way we could still fail
to achieve overall success for our organisation?
If so, something may be missing from the set.

2. Do any of these criteria only matter because
they affect one of the others? For example, the
level of income generated is usually only a
component of budget compliance or profit
generation rather than being a key issue in its
own right; if so, it may be possible to combine
some criteria.
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Table 7: Examples - success criteria

Success criteria for a local authority:
- Maintain public safety
—> Protect and enhance the local economy

— Protect existing community structures
and the lifestyle enjoyed by the people
of the region

—> Sustain and enhance the physical and
natural environment

- Ensure sound public administration and
governance

Success criteria for a public utility:
—> Maintain service quality
- Ensure reliable service delivery

- Manage interaction with other providers
to achieve cost-effective operation

— Ensure that community and regulatory
standards of administration are met

—> Maintain and strengthen community
confidence in the organisation

Success criteria for a business:

- Build shareholder value

= Achieve planned growth

- Protect the supply chain

- Maintain required human resources

— Ensure regulatory and legislative compliance

Once the success criteria have been established,
it is necessary to describe how badly a risk would
affect any one of the criteria. This is usually
achieved by defining a five point scale that
describes levels of consequences for each
criterion ranging from:

—> catastrophic, the level that would constitute a
complete failure;

to

- insignificant, a level that would attract no
attention or resources.

Scales like those in Table 8, Table 9 and Table 10
are proven mechanisms for describing the
consequences of risks. Note that they contain

no firm numbers but use simple descriptions
that are understood by the participants in the
process. There may be occasions where numbers
are appropriate, such as in describing levels

of financial loss, but even here descriptions

of how the organisation would react may

be adequate: for example, Catastrophic may
equate to closure of operations or replacement
of the senior management team, Major to having
to carry a financial burden over into future years,
Moderate to having to curtail planned expenditure
in the short to medium term and so on.
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Table 8: Example - consequence scales for a local authority

SUCCESS CRITERIA

Local economy

Large
numbers
of serious
injuries or
loss of lives

Isolated
instances
of serious
injuries or
loss of lives

Small
numbers
of injuries

Serious near
misses or
minor injuries

Appearance
of a threat
but no actual
harm

& growth

Regional

decline leading

to widespread
business failure,
loss of employment
and hardship

Regional
stagnation such
that businesses
are unable

to thrive and
employment does
not keep pace with
population growth
Significant
general reduction
in economic
performance
relative to current
forecasts

Individually
significant but
isolated areas

of reduction

in economic
performance
relative to current
forecasts

Minor shortfall
relative to current
forecasts

The region would
be seen as very
unattractive,
moribund and
unable to support
its community

Severe and
widespread decline
in services and
quality of life within
the community

General
appreciable decline
in services

Isolated but
noticeable
examples of
decline in services

There would be
minor areas in
which the region
was unable to
maintain its
current services

Environment &

sustainability

Major widespread
loss of
environmental
amenity and
progressive
irrecoverable
environmental
damage

Severe loss of
environmental
amenity and

a danger of
continuing
environmental
damage

Isolated but
significant
instances of
environmental
damage that might
be reversed with
intensive efforts

Minor instances
of environmental
damage that could
be reversed

No environmental
damage

Public
administration
would fall into
decay and cease
to be effective

Public
administration
would struggle to
remain effective
and would be seen
to be in danger of
failing completely

Public
administration
would be under
severe pressure
on several fronts

Isolated instances
of public
administration
being under
severe pressure

There would be
minor instances
of public
administration
being under
more than usual
stress but it could
be managed
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Table 9: Example - consequence scales for a public utility

SUCCESS CRITERIA
Service delivery

Services would
fall well below
acceptable
standards and
this would be
clear to all

The general public
would regard the
organisation’s
services as
unsatisfactory

Services would

be regarded as
barely satisfactory
by the general
public and the
organisation’s
personnel
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Services would

be regarded as
satisfactory by
the general public
but personnel
would be aware
of deficiencies

Minor deficiencies
in principle that
would pass
without comment

Services would

be incorrectly
targeted, delivered
late or not at

allin a large
number of cases

There would be
isolated instances
of services being
incorrectly
targeted, delivered
late or not
delivered at all

There would

be isolated

but important
instances of
services being
poorly targeted
or delivered late

There would be
isolated instances
of service delivery
failing to meet
acceptable
standards to a
limited extent

Minor technical
shortcomings in
service delivery
would attract
no attention

The organisation
would be in
conflict with other
providers and this
would directly
affect services

The effort of
managing
relations with
other providers
would drain
resources and
badly degrade
service delivery

Unnecessary
overheads arising
from relations with
other providers
would be a drain
on resources but
the public would
be unaware of this

Unnecessary
overheads in
dealing with other
providers would
absorb some effort
but the public
would be unaware
of this and would
not be affected

Minor unnecessary
overheads arising
from relations with
other providers but
no material effect

Administration

Administration of
the organisation

would be seen to
have failed and in
need of external

intervention

Administration of
the organisation
would be seen

to be deficient
and in need of
external review

Administrative
failings might not
be widely seen but
they would cause
concern if they
came to light

There would

be some
administrative
shortcomings
demanding
attention but
they would not
be regarded as
serious failures

There would be
minor areas of
concern but they
would not demand
special attention

There would

be widespread
concern about our
capacity to serve
the community

There would

be serious
expressions of
concern about our
capacity to serve
the community

There would

be isolated
expressions of
concern about our
capacity to serve
the community

There would be
some concern
about our capacity
to serve the
community but

it would not be
considered serious

There would be
minor concerns
but they would
attract no attention
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Table 10: Example - consequence scales for a commercial business

Rating

Catastrophic

mmmm

SUCCESS CRITERIA
Growth

The business
would have to
be wound up

Shareholder
value would
decline markedly
and necessitate
significant
remedial action

Shareholder value
would stagnate

Shareholder value
would increase
but fail to meet
expectations

There would be

a minor shortfall
in meeting
expectations for
shareholder value
but they would
pass unnoticed

The business
would contract
markedly placing
its long term
viability in question

The business
would contract and
require significant
remedial action

There would
be no growth

Growth would be
achieved but it
would fail to meet
expectations

There would be
a minor shortfall
in growth but this
would not attract
much attention

Loss of a key
source of supply
or distribution
channel,
threatening

the business

Disruption of a key
source of supply
or distribution
channel, having

a serious effect

on the business

Components of the
supply chain would
require more than
normal levels

of management
attention to protect
the business

Isolated difficulties
would arise in the
supply chain but
would be resolved

Minor issues
with the supply
chain would
pass without any
special attention

Human
resources

Severe shortages
of personnel

or workplace
disruption would
make it difficult to
sustain operations

Operations would
be severely
affected by
shortages of
personnel or poor
industrial relations

Parts of the
workforce and
staff team would
require more than
normal levels

of management
attention to protect
the business

Isolated personnel
shortages or

poor workplace
relations would

be resolved

Minor workforce
issues would

pass without any
special attention

Obvious and proven
breaches of legal
and regulatory
requirements

with the prospect
of corporate or
individual penalties
Significant
amounts of
management and
advisers’ effort
would be required
to answer charges
of compliance
failures

Formal action
would be required
to answer
perceived breaches
or charges of
compliance failure

Minor perceived
or actual breaches
of compliance
would be resolved

Concerns about
compliance would
be resolved without
special action
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Where two or more climate scenarios are 4.5.2 Likelihood scales

employed, consequences must be interpreted as ' ' o '
It is necessary to describe the likelihood of a risk

arising if a particular climate change scenario
comes about. This is a conditional likelihood,

if each scenario has arisen. The consequences
of one risk may differ depending on which
scenario is being considered.

to be assessed as if the climate change scenario

When developing consequence scales scenario actually arising and how to take this
into account in the analysis is discussed later.

13.1f you have an existing risk management
Likelihood scales for risk analysis are less

dependent on the details of the application
than are consequence scales. A five point scale
14. Aim for four to six criteria. has proved effective for likelihood ratings just

framework, stay as close to it as you can while
satisfying the following recommendations.

15. Test the criteria before developing the as it has for consequences. The extreme ends

scales to make sure they are a complete of the scale in this case are risks that are

almost certain to happen and those that are

set and there are not too many of them. _ _
almost, but not quite, certain not to happen.

16.Define the extremes of the consequences, _ _ _
There is one potential source of confusion to be

addressed concerning how often the same risk
might occur. Some risks are most realistically
thought of as events that could happen once,
such as the loss of an endangered plant

or animal species at the centre of a tourism
business or a permanent move of population
from increasingly arid land to regional centres
and major cities. Other risks make more sense
when considered as recurring events such as
structural damage to domestic buildings from
severe storms or episodes of heat related deaths.

Catastrophic and Insignificant, before
specifying the Major, Moderate and
Minor levels.

A scale that can be used to rate the
likelihood of both single and recurrent
events is shown in Table 11. This has been
used widely, including in the case studies
undertaken in preparing this Guide, and is
likely to be relevant to most applications.

Where two or more climate scenarios are
employed, the likelihood of the risk arising
must be interpreted as if the climate

change scenario has arisen. The likelihood

of a specific risk arising may differ depending
on which scenario is being considered.
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Table 11: Likelihood (given that the climate scenario arises)

[Rating | Recurrentrisks ____| Single events

Almost certain Could occur several
times per year

Likely May arise about
once per year

Possible May arise once
in ten years
Unlikely May arise once in ten

years to 25 years

Rare Unlikely during the
next 25 years

The timescale used for the recurrent events
should be comparable with the time horizon

of the analysis. Subject to ensuring this alignment
between timescales, the scale has proved

very reliable as an effective workshop tool.

It is not very common but if the highest
likelihood you face will be a lot less than
one, say a maximum probability of 10%
or even less, it may be more effective to:

- set the highest likelihood (level A) at a value
you believe will equal or just slightly exceed
the highest you might face; and

- use the levels between this and the
bottom of the scale (levels B, C and D]
to discriminate between risks in the narrower
range applicable to your situation.

This will usually only be relevant to situations
where all risks under consideration are rare’

in common parlance, such as catastrophic
structural failures, major transport disasters

or widespread and severe health system failures.

More likely than not
- Probability greater than 50%.

As likely as not
-50/50 chance.

Less likely than not but still appreciable
- Probability less than 50% but still quite high.

Unlikely but not negligible

- Probability low but noticeably greater than zero.
Negligible

- Probability very small, close to zero.

Such events will usually form only part

of an analysis alongside several more likely

risks. However, there may be situations

in which, due to the nature of the matter under
consideration, all the risks that will arise would all
fall into the bottom one or two levels of Table 11.

If this were to happen, the likelihood scale would
not be serving any useful purpose as all risks
would have the same likelihood rating.

There are other considerations that arise

when events all have very low probabilities.
It would be advisable to seek expert advice
on analysing risks in these circumstances.

Recommendations

When developing likelihood scales

17.1f you have an existing risk
management framework, stay as
close to it as you can while satisfying
the following recommendation.

18. Use the default scale shown here
unless there is a pressing reason not
to, such as there being an established
scale in use already or the range

of likelihoods you face being very low.
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4.5.3 Risk priority levels

Use a matrix, similar to that in Table 12,
to define the level of priority associated with
each combination of consequence and likelihood.

Table 12: Priority (given that the scenario arises)

Consequences

Likelihood BIZEITaliile1gle Major Catastrophic
Almost certain Extreme | Extreme
Likely INSRREGHRRI GG High | High Extreme

Low
Possible High High
Unlikey |  Low |  Llow | Medium | Medium Medium

Medium

The interpretation of the priority levels When first setting up the framework, think about
is usually as follows: each cell in the priority matrix and consider
whether the initial priority rating is appropriate
given the meaning of the consequence and
likelihood and the interpretation of the priority
set out above. Depending on the attitude

of the organisation towards risk, the boundaries

—> Extreme risks demand urgent attention
at the most senior level and cannot
be simply accepted as a part of routine
operations without executive sanction.

—> High risks are the most severe that between the priority regions in the matrix may
can be accepted as a part of routine be moved. There is an opportunity to adjust
operations without executive sanction priorities at the end of the risk identification
but they will be the responsibility of the and analysis but the more initial priorities
most senior operational management that are acceptable on the first pass the
and reported upon at the executive level. more efficient the overall process will be.

—> Medium risks can be expected to form The most common pitfall in defining the priority
part of routine operations but they will matrix is to make the Extreme region too large
be explicitly assigned to relevant managers and the Low region too small. Careful reflection
for action, maintained under review and on a few example risks is a good way to test
reported upon at senior management level. this before putting the matrix to use.

—> Low risks will be maintained under
review but it is expected that existing
controls will be sufficient and no further
action will be required to treat them
unless they become more severe.
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When d lobi B i in that it covers all significant issues.
€n devetoping a priority matrix However, as the number of key elements tends

19.1f you have an existing risk management to drive the duration of the risk identification
framework, stay as close to it as you can while activity, it must also be contained to an appropriate
satisfying the following recommendations. scale. Finally, it must balance the need for

sufficiently specific language to stimulate the
20.1f you need to start afresh, use the

, identification of risks against ensuring enough
examples here as a foundation.

generality to avoid prejudging the identification
21.Create a few examples of risks to test process. For example, a key element presented
the scales. under the label “Climate induced fatalities” is likely

. , . to be perceived as a risk statement in itself and
22.1f in doubt, err on the side of making the

Extreme and High regions of the matrix
smaller rather than larger, as severe risks
that are understated will usually be picked

so limit creative thought on the subject, whereas
the label "Health impacts of climate change” might
be expected to stimulate a broader discussion.

up in the review at the end whereas it is often There are many ways to derive a set of key
more difficult to downgrade risks that are elements. They can be based on any concept that
overstated and they can clog the process. makes it possible to break down your organisation’s

activities into separate areas. For example:

— organisational functions or activities;
4.6 Keyelements

— geographical areas or different land

To ensure that the process of risk identification L : .
uses within the region of interest;

is systematic and efficient, break the issues

facing your organisation into discrete elements - technologies or assets employed
or areas. The key elements provide a framework (eg. IT, electronic, electrical,
for thinking about risks efficiently and mechanical, human systems); or

making good use of the time and resources
devoted to the subsequent activities of risk
assessment, analysis and evaluation. A useful set of topics may include items

of different types. The main requirement

—> service or product types.

Key elements are a set of topics that can

be considered one by one during the risk
identification step of the process. Each topic
is somewhat narrower than the whole scope
being addressed, allowing those performing
the identification to focus their thoughts
and go into more depth than they would

if they tried to deal with everything in one
go. A well designed set of key elements will
stimulate creative thought and ensure that
all important issues are raised, with effort
being balanced between the different topics.

is to be comprehensive, cover everything,
leave scope for creative input and achieve
an appropriate level of detail.
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Table 13: Examples - key elements 4.7 Briefing note

Key elements for a transport organisation: The output of the context stage is a briefing

- Assets (vehicles, maintenance facilities) document summarising the context and the

. Infresiructue process to be used in the workshop for the

initial assessment. A typical contents list for

> Demand [current and forecast usage, the briefing note is provided in Table 14.

population demographics, land use

and growth) Prior to a workshop the briefing note should
> Users be distributed to workshop participants,
allowing sufficient lead time for it to be read
carefully. If there are objections or errors to be
addressed, it is more efficient to resolve them
Key elements for a water company: before the workshop than in an open meeting.

— Water sources

— Staff

- Funding (development and maintenance)

This and other organisational matters
= Infrastructure & resources relevant to planning the workshop are

— Customers discussed further in section 8.1.

> Environment & community Table 14: Briefing note contents

— Business environment

Key elements for a manufacturing business: Section Contents

Introduction | Purpose of the exercise

— Supply chain
Time, date and location

—> Manufacturing operations and assets
of the workshopl(s)

- Markets

|dentity of the facilitator and,
—> Labour and other human resources

if different, the administrator
—> Energy and resources of the exercise

Key elements for a public List of workshop participants
sector service provider

Outline of the process with

= Service delivery A

— Related services and service providers AS/NZS 4360 and this guide

— Personnel Context Climate scenarios to

—> General public be considered

- Systems & equipment Scope, stakeholders, evaluation

~ et e & supper framework and key elements

Workshop Procedural description
of workshop

Agenda with intended timetable
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5. At the workshop

—Iidentify, analyse & evaluate the risks

5.1 Introduction

The set of tasks referred to here collectively
as a risk assessment, consists of three central
steps in the risk management process:

- identify the risks;
- analyse the risks; and
- evaluate the risks.

These steps are best undertaken as a single
exercise in a workshop setting. The three

steps must generate a list of risks associated
with climate change that is as comprehensive
as possible, not overlooking any major area

of exposure, and do so as efficiently as possible.
At the conclusion of these steps you will

have a list of risks and existing controls that
tend to mitigate them, with consequence and
likelihood ratings in each scenario you have
decided to consider and an agreed overall priority
rating for each risk to your organisation.

The workshop will generally be most effective
if itis led by an experienced facilitator,

possibly an independent risk assessment specialist.

Smooth running of the workshop may also

benefit from having an additional person, either
independent of the organisation or drawn from
junior or administrative personnel, to assist with
recording workshop outputs. Considerable
attention will need to be given to ensuring that
consensus outputs from the identification, analysis
and evaluation steps are fully and systematically
recorded during the course of the workshop.
Workshops participants should be fully aware

of what is being recorded. In practice, this probably
means recording the information on a whiteboard,
a computer spreadsheet projected on to a

screen or a similar mechanism that provides
visibility of proceedings to the participants.

At the workshop, the identification and analysis
steps will require different modes of thought:
creative open thinking to identify risks,

and closed methodical thinking to analyse

them. By interspersing them as indicated

in Figure 8, the pace of the workshop can

be maintained without the participants becoming
stale and the focus that the key element structure
brings to the exercise can be maintained.

Figure 8: Risk assessment steps for Key elements

——
Identify Analyse \
the risks & the risks &
opportunities opportunities Evaluate

)

KE
1-n

KE=key element

In practice, the key elements are considered
in conjunction with the climate change scenarios
being examined, as shown in Figure 9.

Figure 9: Key elements and climate scenarios
for risk identification

Climate Scenario
Key element

Element 1 KE 1.1 KE 1.2
KE 2.1 KE 2.2

Element 2
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5.2 Risk workshop process overview

In a workshop setting, the recommended
risk identification, analysis and evaluation
process is to take each key element and each
climate change scenario in turn and:

1. Brainstorm risks associated with the
element until the main issues are felt
to have been exposed.

2. Taking each risk in turn:

- identify any existing controls (features
of the environment, natural and man made
structures and mechanisms, procedures
and other factors] that are already
in place and tend to mitigate the risk;

—> describe the consequences the risk would
have if it was to arise, given the controls, and

in each of the scenarios under consideration;

— describe the likelihood of suffering that level
of consequence, again given the controls,

in each of the scenarios under consideration;

—> assign an initial priority in each
scenario based on the likelihood and
consequence of the risk; and

—> where two or more scenarios are being
considered, consider adjusting the priority
in recognition that some scenarios are
less likely to occur than others.

3. Return to step (1) for the next key element.

Apart from the need to consider two or more
climate change scenarios, this process is a routine
risk workshop exercise. Expert facilitation can

be very valuable in producing a sound outcome
and making cost-effective use of the effort
invested in the workshop. Comprehensive advice
on the operation of the process can be found

in the Standards Australia Handbook HB 436,

a companion to the Standard AS/NZS 4360.

5.3 Identify risks

Arisk is the chance of something happening that
will have an impact on the organisation’s objectives.
A brainstorming approach to risk identification
encourages all participants to raise issues

and provide opportunities for the contributions

of one person to spark ideas for others.

The usual rules of brainstorming, that is

allowing practically any input and suspending
judgement during the brainstorming activity,
should be applied. All issues raised in the
workshop should be included, even if they prove
later to be trivial or duplicates of other risks.

The analysis step will screen out the trivial issues
and duplicates can be drawn together in later
rationalisation of the risk register if necessary.

There are a few recommendations for
a successful risk identification exercise:

— ensure that every risk statement includes
a verb, saying "Road access may be cut”
rather than just "Road access”;

- aim for a cause effect statement
(X, the cause, may happen
leading to Y, the effect) or equivalent;

—> apply a common sense test to check
whether the statement will be understood
by anyone who was not present in the
warkshop and clarifying it if not.

It can be difficult to disentangle risks from separate
sources when long timescales and complex issues
are concerned. The inclusion of a few non-climate
change risks in the process will do no harm apart
from absorbing a little time. If a risk is partly
related to climate change, it should be included
Any risks that are nothing to do with climate
change that do slip into the process can easily

be excised later and referred to other risk
management activities in the organisation.
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Recommendations

When running the risk
identification activity

23.Adopt the conventional rules
of brainstorming that allow almost
any input and suspend judgement.

24.Do not allow the workshop to be
diverted into debating whether a risk
is a climate change risk or not. If in doubt
let it remain in the process and consider
the matter later, after the workshop.

5.4 Analyse risks

The analysis stage assigns each risk a priority
assuming that each of the climate change
scenarios being considered arises. It takes
account of any existing factors that will operate
to control the risk, which may be features of the
environment, existing practices by which people
can adapt as the climate changes or other
trends that will happen at the same time and
modify the effects of the risk (Table 15).

Table 15: Examples of risk controls

Only measures that are already in place

or committed and require no further action

to be implemented can be claimed as controls.
Measures that might be taken to treat risks

in the future cannot be assumed to be in place.

Controls on degradation of infrastructure:
— Routine monitoring and repair systems

- Inherent robustness in the design
and construction

- The existence of alternatives that can be used
if the main infrastructure system fails

Controls on flooding due to
storms and high tides:

— The existing elevation of homes and
other buildings above sea level

—> The design and construction of assets
that may be affected by flooding

— Existing barrages, levees and other
flood control mechanisms

Controls on outbreaks of plant,

animal or human diseases:

—> Early warning monitoring systems

—> Prophylactic treatments already in place

—> Naturally occurring mechanisms that
compete with or counter the disease

and will develop at the same time as the
conditions that promote the disease

Controls on movements of population
— Economic barriers to relocation

- Existing distribution of health,
transport and other infrastructure

— Established government programs that
provide incentives to remain in place
— Growth of business opportunities associated

with climate change that offer fresh
employment in existing centres of population
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Table 16: Adjusting priority ratings

More likely scenario Less likely scenarios
Initial | Adjusted | Initial | Adjusted

Priorities are assigned in two stages:

— first, each risk is assigned a qualitative
consequence and likelihood rating in each
climate scenario being considered; and

Extreme Extreme Extreme m

- second, a priority is then assigned in each
scenario, based on the combination of the
consequence and likelihood ratings.

Consequences, likelihoods and risk priorities
are assessed using the scales developed in the
context step and described in Section 4.5.

If more than one climate change scenario

has been used in risk identification then the
priority rating of risks may need to be adjusted
in recognition of the fact that some scenarios
are less likely to occur than others. This can
be addressed in two relatively simple ways
according to the wishes of the participants.

The simplest approach is to examine the most
severe risks and consider whether the relative
likelihood of the alternative scenarios mean that
some risks should be given more or less priority
than has been assigned using Table 12 based

on the initial assessment of consequences and
likelihood. A risk that only rates a high priority
in an unlikely scenario might be downgraded
compared to one that rates a high priority

in all scenarios or in the most likely scenario.
This approach relies on direct examination and
judgement, which is the basis of the entire process.

A slightly more mechanistic alternative

is to reduce the priority rating of risks

in the least likely scenarios systematically,
while leaving those in the most likely scenario
as they are. This is illustrated in Table 16.

Another alternative is not to adjust the priority
ratings. This course may be prudent when

there is little information about the likelihood of
different scenarios. Better information about the
likelihood of the alternative scenarios is expected
to become available in the next 1-2 years.

Using this approach, each risk is assigned

an overall priority equal to the highest priority

it received in any of the climate scenarios being
considered. This ensures that any risks that may
be significant, in at least one of the possible sets
of future climatic conditions, are given appropriate
attention in later stages of the analysis.

No matter which approach to adjusting priorities

is adopted, the final priority rating assigned

to a risk must be a realistic reflection of the
waorkshop team’s opinion of how important the

risk is. This is considered explicitly in the next step
of the workshop, after all key elements have been
addressed with risk identification and risk analysis.

5.5 Evaluaterisks

The objective of the evaluation step is to ensure
the priority ratings are consistent with one
another and match the participants” general view
of the context within which they are operating.

When all key elements have been considered,
assemble all the risks into a single set

in priority order and review them as a whole.
Manually adjust any risks found to have been
over- or under-rated to show the agreed
priority the participants feel is appropriate.

The outcome will be a list of risks with all
the information recorded in the identification
and analysis as well as the agreed priority
allocated in the evaluation review.
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5.6 Review the initial assessment In general, extreme and high priority risks
will need to be treated immediately or

The initial assessment review is an extension subjected to more detailed analysis.

of the risk evaluation stage. The aim of the review

is to place risks into the following categories: Low priority risks, on the other hand, will
generally be set aside with no further action

required to treat them apart from routine
reviews to ensure that there has been no
change that would make them more severe.

- risks that should be treated immediately
without further analysis and for which
the appropriate treatment is clear;

— risks that can be set aside without

_ _ _ Starting with the most severe risks and working
further action for the time being; and

down to lower priority ratings as time and
- risks that will require more detailed resources permit, you need to determine whether:

analysis before determining whether to —> the action required to address a risk is

obvious, requires no further justification
and can be implemented immediately;

treat them or not or to select the most
appropriate form of treatment.

In determining how to categorise risks it is useful

_ _ e —> further analysis is required to determine
to consider the following general principles:

the detailed nature of the risk or identify

—> Extreme priority risks demand urgent the most appropriate action to take; or

attention at the most senior level and can > it must simply be borne, either because

it is insignificant or because there is no
cost-effective treatment and this is clear

not be simply accepted as a part of routine
operations without executive sanction.

—> High priority risks are the most severe that without further analysis.
can be accepted as a part of routine operations
without executive sanction but they will be the
responsibility of the most senior operational
management.

—> Medium priority risks can be expected to form
part of routine operations but they will be
explicitly assigned to relevant managers
for action and maintained under review.

= Low priority risks will be maintained under
review but it is expected that existing controls
will be sufficient.
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6. After the workshop

—treat the risks

6.1 Risk treatment
6.1.1 Overview

Risk treatment consists of determining the most
cost-effective actions to be undertaken in response
to the identified risks and implementation of

those actions. This will usually result in the
modification of existing strategies and plans,

the development of new plans, allocation of
resources and responsibilities for the plans and
their implementation. The formulation and
implementation of actions is a matter for the
routine operating practices of the organisation.

It is often the case that one treatment action
will have an effect on several risks and one
risk will be affected by more than one
treatment. Some consideration of natural
groupings among the risks and strategic
combinations of treatments will be beneficial
in completing this stage of the process.

6.1.2 Climate change risk treatment

Literature dealing with response by human

or natural systems to the impacts of climate
change generally refers to the concept of
‘adaptation’, adjustments in response to
climate change that lead to a reduction in risks
or a realisation of benefits (see for example:
McCarthy et al. 2001; Willows & Connell 2003).
Risk treatments developed and implemented by
an organisation in response to climate change
can be regarded as one type of adaptation.

Because of the long time scales, climate change
risk treatments will usually involve strategic
planning and the allocation of new resources.
They are thus often distinguished from short
term, reactive adjustments.

Climate change risk treatments can include
technological and infrastructure measures,
planning, research and education or a combination
of actions. Table 17 provides an overview of
different types of possible measures that can be
adopted as risk treatments.
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Table 17: Examples - Climate change risk treatments

Treatment type  Description and examples
Spread risk Insurance and diversification strategies:

- Use of financial products that off-lay the risk
— Geographical diversification

Structural and Prevent effects through engineering solutions and changed practices:
technological - Increase reservoir capacity

- Implement energy demand management measures

—> Scale up coastal protection measures

- Change design of storm-water systems

— Build more resilient housing

> Install more efficient irrigation systems

— Create wildlife corridors

Regulatory and Prevent or mitigate effects through revised regulations and planning:
institutional - Adopt integrated planning approaches

- Amend local planning schemes to give greater weight to flood risk
- Revise guidance notes for urban planners

- Amend building design standards

—> Increase resources for coastal planning

- Factor climate change into criteria for designation of species
or ecosystems requiring increased protection

= Improved contingency and disaster planning
— Lengthen strategic planning horizons (from say 5-10 years to 20-30 years])

Avoidance Avoid or exploit changes in risk:

- Grow new crops

- Migration of people way from high risk areas

—> Change location of new housing developments

— Improve forecasting systems to give advance warning of extreme climate events

Research Research to improve understanding of relationship between climate change and risk:

- Improve knowledge of relationship between past and present variations
in climate and performance of economic, social and environmental systems

- Improve modelling of regionally-based climate change impacts
- Improve knowledge of the probability of frequency and magnitude of changes to
extreme climate events and other climate variables under climate change

—> Improve understanding of the relationship between changes to frequency and
magnitude of extreme events and critical thresholds for individual risks

Education, Educate and inform stakeholders about the risks of climate change:

behavioural - Increase public awareness about the potential impacts of climate
change and about climate change adaptation measures

- Educate and inform management and personnel about
climate change risks and adaptation measures

Source: adapted and revised from Burton 1996
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6.1.3 Principles for treating risks
from climate change

There is a growing body of literature on climate
change adaptation processes (see for example

Willows & Connell 2005). A synopsis of generic
principles of ‘good climate risk treatment’ drawn
from that literature, which users of this Guide
may find relevant and useful when developing risk
treatments for their organisation is set out below:

1. Achieve balance between climate and
non-climate risks.
Implementing a climate change risk treatment
is itself not risk free. An organisation may
under-estimate the risks associated with
climate change relative to other non-climate
risks to the organisation, leading to insufficient
actions taken to treat the climate change risks

the risks of climate change may have been
over-estimated relative to other risks,
resulting in too much attention and resources
being devoted to treating the climate change
risks (referred to as ‘over-adaptation’).

One means of avoiding under- or
over-adaptation is for organisations to

take a balanced approach to managing
climate and non-climate risks. This is best
achieved by integrating climate change
risk management with the broader risk
management processes of the organisation
(see Chapter 8). Ideally, all forms of risk
management operating within an organisation
will be integrated with one another and
with all general management processes.

(referred to as 'under-adaptation’]. Alternatively,

Manage priority climate change risks.

The initial assessment detailed earlier provides
organisations with a process for identifying
and prioritising their climate change risks.

As discussed in section 5.6, the risk treatment
process of organisations should focus on their
high priority risks (i.e. extreme and high risks).
This is simply a statement of the general rule
that it is necessary to set priorities for the
allocation of management attention and
resources.

. Use adaptive management.

Adaptive management is an important strategy
for dealing with climate change uncertainties.
It is the process of putting in place small,
flexible, incremental changes based on regular
monitoring and revision of plans using
information available at the time, rather than
relying on one-off, large-scale treatments.
Adaptive management leaves scope for
decisions about treatments to be reviewed

in the future as improved information becomes
available about the nature of climate change
risks. An advantage of this approach is that

it reduces the potential for over-adaptation
(discussed above), while providing scope

for an organisation to strengthen its risk
treatment should it become apparent in the
future that the organisation is under-adapting
to one or more climate change risks.
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4. Look for win-win or no-regrets
treatment options.
Organisations should look for and give
priority to implementing ‘win-win’ or
‘no-regrets’ treatment options.

Win-win treatments refer to measures
that address the targeted climate change
risk while also having other environmental,
social or economic benefits.

No-regrets treatments are measures that
should be undertaken anyway, regardless
of whether climate change is an issue.

Examples of no-regrets and win-win
treatments are provided in Table 18.

5. Avoid adaptation constraining decisions.
Organisations should avoid taking decisions
that will make it more difficult for them
or others to manage climate change
risks in the future. These decisions are
sometimes referred to as ‘adaptation
constraining decisions’. An example
of an adaptation constraining decision
is a local council permitting a residential
development in a flood-prone area.

6. Review your treatment strategy.
An organisation should regularly review
its climate change risk treatment
strategy as part of the monitoring and
review step discussed in section 3.3.

Table 18: Examples of win-win and
no-regrets treatments

Win-win treatments:

—> changed cropping in response to climate
change leads to reduced soil erosion

- climate change risk treatment by
an electricity distribution company
increases reliability of customer supply

—> strategic response to climate
change by a local government helps
to build community networks

No-regrets treatments:

= treatment measures that are cost neutral—
maybe involving an initial capital investment
but reducing overall costs in the longer term

= improved management practices by an
organisation (e.g. strategic planning)
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7. If detailed analysis

IS needed

7.1 Purpose and major aspects
of detailed analysis

Some climate change risks are complex matters,
with impacts affecting several components of an
organisation and interactions with other trends
and changes during the same time frame. In
many cases the initial assessment process will
prove sufficient for an organisation to identify

and prioritise the risks that it faces from climate
change and to develop and implement treatments.

Some risks may need more detailed analysis before
the need for treatment or the nature of appropriate
treatment measures can be determined. Detailed
analysis may be needed to:

—> address uncertainty in the likelihood, projected
level or rate of change to climate variables
- i.e. understand the climate change itself;

— analyse the sensitivity of particular risks
to changes in climate variables - i.e.
understand the way your operations will
be affected by climate change; or

— assess treatment options.

This chapter provides a brief overview of
each of these aspects of detailed analysis.
The process of implementing the detailed
analysis will, in most cases, be particular

to your organisation and to the different risks
faced by your organisation. For this reason,

it is not feasible or appropriate to offer
specific guidance on the detailed analysis.

Throughout the remainder of this chapter,
while dealing with detailed analytical issues,

it is important to bear in mind the purpose

of the exercise. It is to provide a sound basis
for deciding whether to act on an identified risk
or not and, if action is to be taken, to select

the most appropriate form of treatment.

7.2 Addressing uncertainty
associated with climate change

Uncertainties exist about the magnitude,

rate and direction of changes to specific climate
variables, especially at the regional and local
levels. Some organisations may decide that,

in order to assess a risk, more detailed analysis
is required on one or more climate variables

to reduce the uncertainty in projections.

7.2.1 Reducing uncertainty about
the likelihood of changes

The IPCC (2001) has provided estimates of
confidence in projected changes to extreme
events and other climate variables (Table 19).
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Table 19: Estimates of confidence in projected changes These estimates are fairly coarse, particularly for

in extreme events and other climate variables local application, and organisations may decide that
they require more specific understanding of the
changes. One way to gain this understanding is to
produce probability distributions of changes to

Climate variable Confidence in

projected changes'

Higher maximum Very likely specific climate variables such as temperature,
temperatures and rainfall or sea level using statistical methods
more hot days over such as Monte Carlo analysis.

nearly all land areas

The CSIRO, for example, has undertaken an
analysis of the probability of exceeding sea level
thresholds (Figure 10). It has also produced
probability distributions (single variable) and
probability density plots (multiple variables] for
temperature and rainfall changes in specific
regions. Probability distributions such as these
do not remove uncertainty but they do provide

Higher minimum Very likely
temperatures, fewer cold
days and frost days over
nearly all land areas

Reduced diurnal’ Very likely
temperature range over
most land areas

Increase of heat index’ Very likely, an assessment of the realistically likely ranges
over land areas over most areas of outcomes and the likelihood of particular
More intense Very likely, outcomes within each range.
precipitation events over most areas
Increase summer Likely, over
continental drying and most mid-latitude
associated risk of drying continental
interiors

Increase in tropical cyclone | Likely, over

peak wind intensities some areas
Increase in tropical Likely, over
cyclone mean and peak some areas

precipitation intensities

1. The IPCC uses the following definitions of confidence:: very
likely - 90-99% confidence; likely - 66-90% confidence .

2. Diurnal temperature range is the range
experienced within a 24-hour period.

3. Heatindex is a combination of temperature and
humidity that measures effect on human comfort.

Source: IPCC 2001
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Figure 10: Probability of Exceeding Sea Level Thresholds

Source: Hennessey et al. 2004

Probability distributions such as that outlined

in Figure 10, rely heavily on assumptions

about global and regional climate changes.
Therefore organisations seeking to improve their
understanding of the probability of changes

to specific climate variables are likely to require
assistance from climate change specialists.

7.2.2 Reducing uncertainty about
regional and local changes

The climate change scenarios accompanying this
Guide provide an indication of the sort of changes in
climate that business and communities may have
to prepare for in a number of regions in Australia.
The CSIRO and other researchers in Australia have
also undertaken studies which address projections
of climate changes at the state and regional

levels. A number of state climate change reports
provide regional and even site-specific information
on projected changes to the frequency of:

- very hot and very cold days and spells;
- droughts;

- extreme rainfall;

- extreme winds; and

- storm surges.

Many of these studies are available publicly.
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Some organisations may decide that the level

of detail provided in existing reports is insufficient
for their needs. For example, they may want

to know the implications of projected rainfall
changes for streamflow in a specific catchment,
or the impacts of sea level rise and storm

surge on a specific stretch of coast. If this

is the case for your organisation, it is likely that
you will need to engage specialist support.
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7.3 Understanding sensitivity
to climate change

‘Sensitivity’ refers to the degree to which an area or
activity of interest will be affected, either adversely
or beneficially, by a particular change in climate

or a climate-related variable. For the activities

or assets of some organisations, relatively minor
changes in the climate may pass unnoticed up to

a certain point, and even significant changes may
be manageable without the need for treatment.

For example, there may be some civil engineering
and building constructions that would be unaffected
by a 5°C temperature rise. Other structures
however, perhaps due to being built on moisture
sensitive soil, might be affected badly if the

mean temperature were to rise even 1-2°C.

The concept of sensitivity was raised briefly in
section 2.3.3, noting that for most organisations
when undertaking an initial assessment, it is only
necessary to have a qualitative understanding

of the sensitivity to climate change in order to
assess and prioritise risks. For instance, in a
region where a large proportion of the housing
stock is ageing, in poor repair and perhaps built
to less stringent standards than those in force

Figure 11: Schematic diagram of relationship between change to a climate
variable and risk thresholds for an organisation

today, it may be clear that the community is already
struggling to cope when severe storms strike;

in this case, they might evaluate the effect of any
increase in the frequency or severity of such
storms quite easily by comparison with their
existing situation. Where the existing climate
conditions are at or close to an obvious threshold
and change can only make it worse, it might

not be necessary to engage in very much more
analysis to identify the fact that action is required.

Many sensitivities may be less obvious, and
organisations will need to assess each risk on

its merits. Some may decide that more detailed
analysis is required to increase their understanding
of the sensitivity of a particular risk or risks

to potential changes in climate. In particular,
they may wish to understand the point at which
changes to a climate variable begins to matter
(threshold] as well as the point at which a change
to a climate variable will have a catastrophic
effect on the organisation’s activities or assets

if the risk remains untreated (critical threshold).
This is illustrated schematically in Figure 11.
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Once a change to a climate variable

(e.g. temperature or rainfall] passes an initial
threshold, problems could arise that require
treatment, but it may be unclear where the
threshold lies. This may require an analysis

in itself, drawing on expertise in the operations
relevant to the organisation rather than climate
science. Even when the threshold at which change
starts to matter is clearly defined, it may still

be a challenge to determine whether and how far
into the future that point is likely to be reached.
This is another matter for climate science.

Expertise in the organisation’s operations and

in climate science will generally both be required
for a detailed analysis of climate sensitivity.

Such studies may be a significant undertaking

and it is important to use the initial assessment

to set priorities to ensure that they are not devoted

to risks that are insignificant or for which it is clear,

without further study, that action is required.

7.4 Assessing treatment options

Once a risk is well understood and it is

clear that some treatment will be required,
detailed analysis of treatment options may

be required. There will usually be several options,
each entailing different costs and benefits and
each offering a different level of risk mitigation.

7.4.1 Adaptive capacity

The range of treatment options that are

available to an organisation will often depend

on its capacity to respond to climate change.
Much of the literature dealing with climate
change response makes reference to the
‘vulnerability” of organisations or systems, defined
as ‘the extent to which a system or organisation
can cope with climate change’ (see for example
McCarthy et al. 2001). It is a function of risk

and ‘adaptive capacity’, defined as "the ability

of a system or an organisation to adjust or respond
to climate change or moderate the potential risks
of climate change to its assets or activities'.

Adaptive capacity can be an inherent property

of the organisation or it could have been
developed as a result of previous policy, planning
or design decisions. There are a range of factors
which can influence adaptive capacity:

- Information increases adaptive capacity

Is good information available to the organisation
on climate change and variability and is the
information available to the right people within
the organisation and to relevant stakeholders?
Are effective monitoring or other programs in
place to detect changes that are occurring?

—> Flexibility and resources
increase adaptive capacity

How flexible is the asset or activity at risk

- i.e. can changes be made relatively easily
and quickly or are long lead times required?
Are appropriate resources for treating a risk

- human, financial or other - in place already?

—> Other risks reduce adaptive capacity

Will other [non-climate] risks to the
organisation influence its ability to
respond to the climate-related risk(s]?

Adaptive capacity factors such as these could
determine the range of treatment options

that are available to an organisation or the
treatments that are required to deal with

a climate-related risk, and ultimately the cost

of implementing treatments. Organisations

or systems with strong adaptive capacity can
generally be expected to have lower costs and

a wider range of treatment options to select from
than organisations with weak adaptive capacity.
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7.4.2 Costs and benefits Regardless of the technique used to assess climate
of treatment options change risk treatment options, care is needed

to ensure that the technique is correctly designed

and implemented. If it is not, it may yield

incorrect or misleading conclusions. With this

in mind, organisations may consider seeking

external advice when undertaking detailed

assessment of treatment options.

Where an organisation has a number of options
for treating the risks of climate change,
detailed analysis may be required to assess

the costs and benefits of the alternatives.
A'range of tools or techniques are available

for assessing the costs and benefits of risk
treatment options including those associated
with climate change. Some of these involve

a full quantitative analysis of the costs and
benefits of options; others are semi-quantitative
or qualitative. The choice of technique
employed will depend on judgements about:

= the significance of the risk to be treated;

- the range of options that are
available for treating the risk;

- the range of criteria - economic, social
and environmental - that need to be
considered when assessing each option;

- data and information requirements in
relation to each of these criteria; and

- the capacity of the decision makers
to assimilate the available information and
form a judgement without formal modelling.

Table 20 (over page] provides a brief overview

of some of the major techniques available

for assessing risk treatment options. Further
discussion of these techniques is beyond the scope
of this Guide. There are numerous guides however,
which discuss in depth general application of the
techniques. In addition, reports discussing the
application of assessment techniques specifically to
the impacts of climate change are available
through the Australian Greenhouse Office

website: www.greenhouse.gov.au (for example
Metroeconomica 2003; MJA 2004).
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Table 20: Tools and techniques for assessing risk treatment options

Tool/technique Description and purpose

Cost-Benefit
Analysis

Cost-
Effectiveness
Analysis

Financial
Analysis

General
equilibrium
analysis

Multi-Criteria
Decision
Analysis

Quantitative,
economic

Quantitative,
economic

Quantitative,
financial

Quantitative,
economic

Qualitative/
semi-
quantitative

Determine whether the total benefits
to society of a treatment option out-
weighs the costs of the option or
which option (from a group of options)
will produce the greatest net benefit.

Determine the least-cost way
of achieving a predetermined
physical or environmental goal.

Determine whether the total
benefits to an individual entity of

a treatment option out-weighs

the costs of the option or which
option (from a group of options] will
produce the greatest net benefits.
Determine the flow-on effects
throughout the economy of a
treatment option or options.

Determine overall preferences
among alternative treatment options,
where the options accomplish
several objectives. Options assessed
against a range of weighted

criteria using qualitative or semi-
quantitative scoring and then ranked
based on scores and weights.

—> Focus is on costs and
benefits to society.

= Relies on pricing major
benefit and cost streams.

- Pricing of non-market
costs and benefits can
be resource intensive.

= Only costs of treatment
options need to
be monetised.

—> Each option should
achieve the same or
similar level of benefit.

— Focus is on costs and
benefits to the
individual entity.

—> Usually undertaken using
computable general
equilibrium models.

— Data and resource
intensive.

- Often relies on
expert judgement.

—> Methods are not yet
universally agreed

—> Can be combined
with economic or
financial techniques.
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8. Preparation,

planning and integration

8.1 Preparation and planning Key tasks in the project plan for

- the initial assessment are:
Planning is critical to the success of any

risk management exercise. It must: 1. Check that you have the latest climate
change scenarios relevant to your

—> engage the people required to sanction, execute organisation, as explained in section 4.2.1.

and act upon the outcomes of the analysis;

_ _ _ 2. Establish the context of the initial assessment.
—> obtain relevant information;

3. ldentify who will plan and manage the work
and, if it is a different person, who will facilitate

- obtain the resources required for the the workshopl(s] and analyse the results.
administration, facilitation and data 4
recording components of each task.

- specify the timing of activities; and

. Identify the participants in the workshopl(s).

5. Determine whether all participants can
be included in a single workshop or if more
than one workshop will be required.

The following list sets out the major
steps for initiating a climate change

risk management process.
6. Estimate how long it will take to prepare

1. Review any existing risk management and document the context definition.

processes or earlier examination of climate

change, if any, within your organisation. 7. Pick a workshop date or dates allowing
sufficient time to prepare a briefing note for

all participants and issue it a clear week,
or more, before the first workshop.

2. Determine how climate change risk
management will be integrated with
other processes [unless it is decided
to treat it as a stand alone exercise, 8. Document the plan for:

which is not recommended). = establishing the context;

3. Identify the sponsor and the audience
for the output of the process, generally
the directors and senior executive = holding the workshopls); and
management of the organisation.

—> preparing a briefing note;

—> conducting the initial assessment review.

4. Determine how any actions flowing from this
process will be inserted into routine operational
activity with appropriate resources and controls.

5. Build around the entire exercise a
simple communication plan setting out
what will be said by whom and to whom
about climate change risk management
and the actions flowing from it.

6. ldentify the participants in the process,
including any external advisers and
collaborators you may wish to use.

7. Prepare a simple project plan for the process,
with dates for the completion of each step.
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Recommendations

When planning the initial
risk assessment:

25.Work on an initial estimate of one
to three months elapsed time
to complete the stage and adjust
it as necessary to suit your circumstances,
but try to avoid extended delays.

26.Take account of the timing of significant
information inputs that might become
available around the time of the
analysis and try to plan workshops
to take advantage of them.

27.Try to ensure the initial assessment
output is available in time to be used
in budgeting and target setting,
towards the end of a planning year rather
than just after the start of a year.

28.Plan workshops for a half or a
full day, erring on the high side
if in doubt, with a target of seven
to fifteen people in each.

29.Engage workshop participants who
have understanding and ownership
of the issues and responsibility for
taking action to treat risks.

30.Consider whether you need a specialist
facilitator, in-house or external, to help
with the rest of the process.

8.2 Integration with existing risk
management practices

Many organisations have risk management
practices in place. These may range

from fully integrated enterprise wide

risk management systems to piecemeal
applications of safety and hazard assessments
or individual project risk assessments.

This Guide is intended for any organisation,
no matter how much or how little their risk
management activity has been formalised

to date. Two extremes, in terms of the current
state of risk management, are discussed

in the following sub-sections. From these,
most organisations will be able to select
guidance to suit their circumstances.

8.2.1 Building on a fully integrated
risk management system

An organisation that has a fully integrated risk
management system will have skilled resources
that can be applied to climate change risk
management and many personnel will be familiar
with the general working of the process.

The organisation is likely to have an agreed
strategic context definition, processes for
defining the context of separate parts of their
operation, and mechanisms for evaluating
risks. The organisation may also have in-house
resources for facilitating the risk management
process or access to such expertise elsewhere.

In all these respects, such an organisation
should find it relatively easy to initiate climate
change risk management as a relatively
straightforward extension of existing practices.

62 Climate Change Impacts & Risk Management
A Guide for Business and Government



Recommendations

If you have existing risk
management processes:

31.Use the established process as the foundation
for climate change risk management.

32.1f it is necessary to adjust or extend existing
processes to meet the needs of climate
change risk management, integrate the
two processes into a single framework.

33.Make climate change risk management
an integral part of risk management
in the organisation, not a separate
risk management activity operating
on a different basis from that used
for other risk management tasks.

8.2.2 Starting ‘from scratch’

Organisations that have no existing risk
management systems will find all the basic
information required to establish a climate
change risk management process in this Guide.
If it is put together well, this could be the first
step towards establishing a sound general
risk management system. Related resources
that will be useful in such circumstances

are the Standard AS/NZS 4360:2004 and the
associated handbook HB 436, both of which
are available from Standards Australia.

Whether the intention is to generalise risk
management across the organisation or merely
to implement climate change risk management,
those who have never engaged in formal risk
management activity, or who are unfamiliar
with implementing the Standard, may find

it useful to seek external risk management
support. Risk management practitioners with
adequate experience and expertise should have
no difficulty taking the process laid out here and
implementing climate change risk management.

Recommendations

If you have no formal risk management
processes at the moment:

34.Consider whether this will be an isolated
risk management exercise or part of a wider
risk management development.

35.1f there is an intention to develop
a general risk management process
as well as implement climate change
risk management, seek additional advice
as this Guide does not extend to the
establishment of a full organisational
risk management process.

36.Even if there is no intention to go beyond
climate change risk management,
consider using specialist risk management
guidance, even though it may not be
required by everyone to implement

the process laid out here.

8.3 Integration with other activities
8.3.1 The annual planning cycle

Climate change is taking place on a similar
timescale and in some cases with similar
consequences to other long terms

trends and changes. These include:

—> population growth;
—> ageing of the population;
- changes in land use;

—> general aspiration towards higher
living standards; and

—> pressure to reduce greenhouse gas emissions
and adopt sustainable development practices.
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A consideration of climate change risk can raise
issues that are driven by both climate change

and other factors as well, such as pressure

on water supplies or growing susceptibility

to pests and diseases. It makes a lot of sense

to combine climate change risk assessment with
the organisation’s strategic planning process,

as this can help to resolve the causes and
consequences of risks and allow similar issues
with long-term impacts to be considered together.

Given the timescale of climate change and

related developments, it is likely that major
reviews will take place about once a year.

If the analysis takes place as part of the
formulation of the next year’s plans and budget
setting, those plans and budgets can take account
of climate change risk and be used to underpin
the actions chosen to address the risks.

Planning and budgeting are usually conducted
to a well defined timetable, but investigations
that might feed into a risk analysis may

be less predictable. Where possible,

arrange for relevant information to be available
before risks are identified or reviewed.

Recommendations

The annual planning cycle

37.Consider integrating climate change risk
assessment with strategic planning.

38.Use all strategic planning and related
information to identify changes that will take
place at the same time as climate change.

39.Plan to have the conclusions of the risk
management process available in time
to be included in the annual objective
setting and budget allocation exercises.

40.Use the communication and consultation
activity in the risk management
process to gather relevant information
from other planning and investigation
activities and disseminate climate
change risk management information
to these other activities.

41.As far as possible, try to make the outcome
of other investigations and reports available
before the risk analysis takes place.
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5:32 Climste science and ik

management expertise Obtaining information and support

Few organisations have in-house expertise

. _ _ 42.Check AGO website for the most up-to-date
in climate science. Somewhat more have in-house

: . _ climate science information and scenarios.
risk management process expertise. A simple

initial implementation of the process set out 43.Ensure that a member of the facilitation
in this Guide can be carried out with no more team involved in the initial assessment
information than is included here, but some stage has a basic familiarity with current
organisations will prefer to seek external support. climate science to the level of, say,

the 'summary for policy makers’ in the

Whether you intend to take advice on climate IPCC Synthesis Report [IPCC 2001).

change or risk management or on neither,

it is important to check that you have the most 44. Consider using a specialist,

recent climate science information. Climate whether in-house or externally sourced,
science is a dynamic field and new insights are to interpret climate science where it is
being gained every year. This Guide has been necessary to go beyond the simplified
prepared using information available at the scenarios accompanying this Guide.

end of 2005. The risk management process
described here should remain valid for many
years but the climate change information
used within it is expected to change. As noted
previously, scenarios for use in initial climate

45.Take account of the strategic nature
of climate change risk management and the
desirability of integrating the process with
other management systems when selecting
advisers for risk management support.

change risk assessments will be updated as new
information becomes available and included
on the Australian Greenhouse Office web site.

Exhaustive interpretation of climate science
information and quantitative analyses will usually
only be required for the detailed analysis stage

of the process. Support in these areas will generally
have to come from external organisations. It is
important that a member of the risk assessment
facilitation team has a basic familiarity with current
climate science to the level of, say, the 'summary
for policy makers in the IPCC Synthesis Report
(IPCC 2001]. If you do not believe this level of
knowledge exists within your organisation or can be
acquired readily, then additional third-party support
should be sought.
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—> Checklist

of recommendations and hints

Using climate change scenarios

1. Apply climate change scenarios as the basis
for assessing risks in the initial assessment

scenarios accompany this Guide, and will be
updated periodically as new information about
climate projections becomes available.

2. When applying climate change scenarios
to the risk assessment ensure that workshop

and descriptive information on the scenarios.

3. Limit the number of scenarios
used to one or two.

4. More specific and detailed climate change
information than is provided in the standard
climate change scenarios may need
to be used for detailed assessments.

When defining the scope

5. Try to address the entire scope
of the organisation’s operations in one
assessment exercise if you can.

6. Ifitis necessary to split the scope into parts,
look carefully for potential gaps between
the parts and consider whether you need
a separate, high level assessment to deal with
issues that are not confined to one area.

boundaries, operational boundaries and
timeframe are specified explicitly.

When identifying the stakeholders
8. Start with broad groups of stakeholders
rather than small groups or individuals.

9. Break groups down if they contain
two or more distinctly separate sets
of motivations and concerns.

10. Group together stakeholders with essentially
the same motivations and concerns.

stage of the risk assessment process. Standard

participants are provided with both quantitative

7. Make sure the geographical area, organisational

11. Think widely about anyone who is not
directly involved but could have an effect
on the success of your organisation.

12. List the stakeholders with a short summary
of their motivations and concerns.

When developing consequence scales

13.1f you have an existing risk management
framework, stay as close to it as you can while
satisfying the following recommendations.

14. Aim for four to six criteria.

15.Test the criteria before developing the
scales to make sure they are a complete
set and there are not too many of them.

16. Define the extremes of the consequences,
Catastrophic and Insignificant, before specifying
the Major, Moderate and Minor levels.

When developing likelihood scales

17.1f you have an existing risk management
framework, stay as close to it as you can while
satisfying the following recommendation.

18.Use the default scale shown here unless there
is a pressing reason not to, such as there being
an established scale in use already or the
range of likelihoods you face being very low.

When developing a priority matrix

19.1f you have an existing risk management
framework, stay as close to it as you can while
satisfying the following recommendations.

20.1f you need to start afresh, use the
examples here as a foundation.

21.Create a few examples of risks
to test the scales.

22.1f in doubt, err on the side of making the
Extreme and High regions of the matrix
smaller rather than larger, as severe risks
that are understated will usually be picked
up in the review at the end whereas it is often
more difficult to downgrade risks that are
overstated and they can clog the process.
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When running the risk
identification activity

23.Adopt the conventional rules
of brainstorming that allow almost
any input and suspend judgement.

24.Do not allow the workshop to be diverted
into debating whether a risk is a climate
change risk or not. If in doubt let
it remain in the process and consider
the matter later, after the workshop.

When planning the initial risk assessment

25.Work on an initial estimate of one to three
months elapsed time to complete the stage
and adjust it as necessary to suit your

circumstances, but try to avoid extended delays.

26.Take account of the timing of significant
information inputs that might become available
around the time of the analysis and try to plan
workshops to take advantage of them.

27.Try to ensure the initial assessment output
is available in time to be used in budgeting and
target setting, towards the end of a planning
year rather than just after the start of a year.

28.Plan workshops for a half or a full day,
erring on the high side if in doubt with
a target of seven to fifteen people in each.

29.Engage workshop participants who have
understanding and ownership of the issues and
responsibility for taking action to treat risks.

30.Consider whether you need a specialist
facilitator, in-house or external, to help
with the rest of the process.

If you have existing risk
management processes

31.

32.

33.

If you have no formal risk management
processes at the moment

34.

35.

36.

The annual planning cycle
37.

38.Use all strategic planning and related

39.Plan to have the conclusions of the risk

Use the established process as the foundation
for climate change risk management

If it is necessary to adjust or extend existing
processes to meet the needs of climate
change risk management, integrate the
two processes into a single framework

Make climate change risk management

an integral part of risk management in the
organisation, not a separate risk management
activity operating on a different basis from
that used for other risk management tasks

Consider whether this will be an isolated
risk management exercise or part of a wider
risk management development.

If there is an intention to develop a general risk
management process as well as implement
climate change risk management,

seek additional advice as this Guide does

not extend to the establishment of a full
organisational risk management process.

Even if there is no intention to go beyond climate
change risk management, consider using
specialist risk management guidance,

even though it may not be required by everyone
to implement the process laid out here.

Consider integrating climate change risk
assessment with strategic planning.

information to identify changes that will take
place at the same time as climate change.

management process available in time
to be included in the annual objective
setting and budget allocation exercises.
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40.Use the communication and consultation
activity in the risk management process
to gather relevant information from other
planning and investigation activities and
disseminate climate change risk management
information to these other activities.

41.As far as possible, try to make the outcome
of other investigations and reports available
before the risk analysis takes place.

Obtaining information and support

42.Check AGO website for the most up-to-date
climate science information and scenarios.

43.Ensure that a member of the facilitation team
involved in the initial assessment stage has a
basic familiarity with current climate science to
the level of, say, the ‘'summary for policy makers’
in the IPCC Synthesis Report (IPCC 2001).

44.Consider using a specialist, whether in-house
or externally sourced, to interpret climate
science where it is necessary to go beyond the
simplified scenarios accompanying this Guide.

45.Take account of the strategic nature
of climate change risk management and the
desirability of integrating the process with
other management systems when selecting
advisers for risk management support
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- Glossary

Climate change

Adaptation

Actions in response to actual or projected
climate change and impacts that lead

to a reduction in risks or a realisation of benefits.
A distinction can be made between a planned

or anticipatory approach to adaptation (i.e. risk
treatments) and an approach that relies on
unplanned or reactive adjustments.

Adaptive capacity

The capacity of an organisation or system

to moderate the risks of climate change,

or to realise benefits, through changes in its
characteristics or behaviour. Adaptive capacity
can be an inherent property or it could have
been developed as a result of previous policy,
planning or design decisions of the organisation.

Climate

The composite of surface weather conditions
such as temperature, rainfall, atmospheric
pressure, humidity, sunshine and winds,
averaged over a period of time ranging from
months to thousands of years. The classical
period for averaging, as defined by the World
Meteorological Organisation, is 30 years.

Climate change

Any change in climate over time, whether due
to natural variability or as a result of human activity.

Climate change mitigation

Response measures that reduce the emission
of greenhouse gases into the atmosphere

or enhance their sinks, aimed at reducing
their atmospheric concentrations and
therefore the probability of reaching

a given level of climate change.

Climate scenario

A coherent, plausible but often simplified
description of a possible future state

of the climate. A climate scenario should not
be viewed as a prediction of the future climate.
Rather, it provides a means of understanding
the potential impacts of climate change,

and identifying the potential risks and opportunities
to an organisation created by an uncertain
future climate. A ‘climate change scenario’
can be defined as the difference between

a climate scenario and the current climate.

Climate projection

A projection of the response of the climate

system to scenarios of greenhouse gas emissions
or atmospheric concentrations of greenhouse
gases. Climate projections are often based upon
simulations of the climate system by computer
based mathematical models. Climate projections
depend on assumptions about emission rates and
concentrations and response of the climate system
to changes in these variables and can therefore

be distinguished from climate predictions.

Climate variability

Variations or deviations from the mean

state of the climate. The climate system has
natural, internal variability but variability could
be affected by external factors driving climate
change such as changes in the atmospheric
concentration of greenhouse gases.

Enhanced greenhouse effect

Increases in the atmospheric concentration

of greenhouse gases such as carbon dioxide,
methane and nitrous oxide due to human activities,
leading to an increase in the amount of thermal
radiation near the Earth's surface. Most scientists
agree that the enhanced greenhouse effect

is leading to an increase in global average

surface temperature (see global warming) and
other changes in the atmospheric environment
(see climate change]. See also greenhouse effect.
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Extreme event Risk management

Weather conditions that are rare for Following the Standard AS/NZS 4360,
a particular place and/or time such the definitions below apply to this guide.
as an intense storm or heat wave.
Consequence
Global warming Outcome or impact of an event
An increase in the global average 1. There can be more than one
surface temperature due to natural consequence from one event.
or human caused factors. 2. Consequences can range from

ositive to negative.
Greenhouse effect P g

3. Consequences can be expressed

The process where gases in the lower atmosphere qualitatively or quantitatively.

such as carbon dioxide and water vapour trap
radiation released by the Earth's surface after it
has been warmed by solar energy. These gases
then radiate heat back towards the ground, adding
to the heat the ground receives from the Sun. The
surface of the Earth would be about 33°C colder on
average than it is without the natural greenhouse

4. Consequences are considered in relation
to the achievement of objectives.

Control

An existing process, policy, device, practice

or other action that acts to minimise negative

risk or enhance positive opportunities.

The word control may also be applied to a process
Sensitivity designed to provide reasonable assurance
regarding the achievement of objectives.

effect. See enhanced greenhouse effect.

The degree to which a system is affected, either

adversely or beneficially, by climate related Event

variables including means, extremes and variability. , _
Occurrence of a particular set of circumstances.

Vulnerability 1. The event can be certain or uncertain.
The extent to which a system or organisation 2. The event can be a single occurrence
can cope with the negative impacts or a series of occurrences.

of climate change, variability and extremes.

It is a function of risk and adaptive capacity. Frequency

A measure of the number
of occurrences per unit of time.

Hazard

A source of potential harm

Likelihood

Used as a general description
of probability or frequency

Can be expressed qualitatively or quantitatively.
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Monitor

the progress of an activity, action or system

the performance level required or expected

Organisation

of responsibilities, authorities and relationships
- eg. company, corporation, firm, enterprise,
institution, charity, sole trader, association,

or parts or combination thereof.

1. The arrangement is generally orderly.

2. An organisation can be public or private.

Probability

A measure of the chance of occurrence
expressed as a number between zero and one.

1. "Frequency’ or ‘likelihood’ rather than
‘probability’ may be used in describing risk.

Risk
The chance of something happening that
will have an impact on objectives.

1. Arisk is often specified in terms
of an event or circumstance and the
consequences that may flow from it.

2. Risk is measured in terms
of a combination of the consequences
of an event and their likelihoods.

3. Risk may have a positive or negative impact.

Risk analysis

Systematic process to understand the
nature of and to deduce the level of risk.

1. Provides the basis for risk evaluation
and decisions about risk treatment.

Risk assessment

The overall process of risk identification,
risk analysis and risk evaluation.

To check, supervise, observe critically or measure

on a regular basis in order to identify change from

Group of people and facilities with an arrangement

Risk evaluation

Process of comparing the level
of risk against risk criteria.

1. Risk evaluation assists in decisions
about risk treatment.

Risk identification

The process of determining what, where,
when, why and how something could happen.

Risk management

The culture, processes and structures that
are directed towards realising potential
opportunities whilst managing adverse effects.

Risk management process

The systematic application of management
policies, procedures and practices to the
tasks of communicating, establishing the
context, identifying, analysing, evaluating,
treating, monitoring and reviewing risk.

Risk treatment

Process of selection and implementation
of measures to modify risk.

1. The term 'risk treatment’ is sometimes
used for the measures themselves,
in addition to the process of generating
the measures to deal with a risk.

2. Risk treatment measures can include avoiding,
modifying, sharing or retaining risk.

Stakeholders

Those people and organizations who may
affect, be affected by, or perceive themselves
to be affected by a decision, activity or risk.

1. The term ‘stakeholder’ may also

include ‘interested parties’ as defined
in AS/NZS 1S0O 14050 and AS/NZS 1SO 14004.

72 Climate Change Impacts & Risk Management

A Guide for Business and Government



Climate Change Impacts & Risk Management 73
A Guide for Business and Government












- Australian Government

Department of the Environment and Water Resources
Australian Greenhouse Office

CLIMATE CHANGE

ADAPTATION ACTIONS
FOR LOCAL GOVERNMENT

Report by SMEC Australia to the Australian Greenhouse Office
Department of the Environment and Water Resources




Published by the Australian Greenhouse Office, Department of the Environment and Water Resources.
© Commonwealth of Australia, 2007
ISBN: 978-921297-27-4

This work is copyright. Apart from any use as permitted under the Copyright Act 1968, no part may be
reproduced by any process without prior written permission from the Commonwealth, available from the
Department of the Environment and Water Resources. Requests and inquiries concerning reproduction and
rights should be addressed to:

Director

Climate Change Communications

Department of the Environment and Water Resources
GPO Box 787

CANBERRA ACT 2601

Copies of this document may be obtained by phoning the AGO Infoline on 1300 130 606. This document is
also available on the intranet at:

www.greenhouse.gov.au

Questions or comments about the content of this document should be addressed to:

Assistant Secretary

Australian Centre for Climate Change Adaptation
Department of the Environment and Water Resources
GPO Box 787

CANBERRA ACT 2601

Important notice — please read

The views and opinions expressed in this publication are those of the authors and do not necessarily reflect
those of the Australian Government or the Minister for the Environment and Water Resources.

While reasonable efforts have been made to ensure that the contents of this publication are factually correct,
the Commonwealth does not accept responsibility for the accuracy or completeness of the contents, and
shall not be liable for any loss or damage that may be occasioned directly or indirectly through the use of, or
reliance on, the contents of this publication.



Foreword

Climate change is one of the greatest economic and environmental
challenges of our times. Not only does local government have an
important role in reducing greenhouse gas emissions to reduce the
magnitude of global warming, local government will also be at the
forefront of managing the impacts of climate change.

The projected impacts of climate change cut across all elements of
local government responsibility. More severe weather events will
damage infrastructure, and impact on water and sewerage services
and human health. Sea level rise will impact on coastal settlements
and recreation facilities; and hotter and drier conditions in eastern
Australia could lead to more bushfires and impacts on local
biodiversity values.

While effective action to manage these impacts needs to be tailored
to local conditions, there are real benefits from increasing awareness
of adaptation options and from sharing experience gained in the
implementation of different approaches.

This guide on climate change adaptation actions outlines the potential
impacts of climate change on local government functions, and provides a valuable toolkit of responses
including information on their benefits and costs. It complements the report Climate Change Impacts &
Risk Management — A guide for Business and Government, released by the Australian Government last year.

Adaptation is an important element of the Australian Government’s $3.4 billion climate change strategy. As
part of this strategy we have taken world-leading action to improve the efficiency of the appliances that we
use in our homes and buildings, including the phase-out of inefficient incandescent lighting. \We are also
supporting the generation of low emissions energy, domestically and in our region through the Asia-Pacific
Partnership, and we have launched a global initiative to reduce deforestation and promote sustainable
forestry.

The recently announced Australian Centre for Climate Change Adaptation will support all decision-makers,
including local government, understand the likely risks from climate change impacts and identify and put in
place effective adaptation strategies.

N

Malcolm Turnbull
Australian Minister for the Environment and Water Resources
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1 Introduction

1.1  CLIMATE CHANGE CONTEXT

Preparing Australia for the unavoidable impacts of climate change is imperative. Australia’s climate is clearly
changing and increasing temperatures, sea level rise, changing rainfall patterns and more frequent and
intense extreme climatic events are likely. Many Australian sectors and systems are highly vulnerable to
climate change, including the functions and responsibilities of Australian local governments.

This report was developed as part of the Australian Government’s National Climate Change Adaptation
Programme, which is helping to address the need to prepare Australian governments, vulnerable industries,
communities and ecosystems to manage the unavoidable consequences of climate change. This report
forms part of a suite of tools being developed to assist local governments in identifying and implementing
climate change adaptation actions. In particular, this report complements Climate Change Impacts & Risk
Management - A Guide for Business and Government, released in May 2006.

This report has evolved from the understanding that the level of uncertainty of climate change projections
makes it difficult for local governments to prioritise their commitment to adaptation. The most effective
adaptation to a changing climate appears to require knowledge of both how the climate will change and how
the changes will affect the environment, society and the economy. In addition, changes in other key variables,
such as technology, personal preferences and social values, will also influence the rate of climate change, our
ability to adapt to it and an increased focus on adaptation planning.

The most easily implemented adaptation actions for local governments are those that, regardless of what
changes are occurring to Australia’s climate, will provide a net benefit to the environment, society and/or the
economy. The fact that some degree of benefit or co-benefits will occur irrespective of the scale of climate
change, will help lessen the difficulties associated with scientific uncertainty when implementing adaptation
actions.

1.2  REPORT OUTLINE

The primary objective of this report is to identify climate change adaptation actions that are applicable to
Australia’s climatic conditions and climate impact risks as currently predicted (using CSIRO 2001 scenarios)
and that can be implemented by Australian local governments. In developing these actions, the following six
local functions were considered:

e infrastructure and property services
e provision of recreation facilities

@ health services

e planning and development approvals
e natural resource management

e water and sewerage services.

The adaptation actions that have been identified during this study are those that provide a net economic,
social or environmental benefit no matter what level of climate change occurs. The actions that are identified
in this report have been developed through:
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a) Literature Review

A review was undertaken of the existing literature and information on climate change adaptation actions
available at both the international and domestic level that are relevant to the key responsibilities of local
government. A full list of all references is provided at Section 6.

b) Key Informant Interviews

To support the review of relevant information addressing climate change adaptation strategies and

the development of possible new strategies, informal discussions were held with a number of relevant
stakeholders. During these discussions, stakeholder views were obtained on the possible types of adaptation
strategies, existing local government initiatives that were of relevance to climate change adaptation, and
recommendations of possible mechanisms for implementation. Consulted organisations are identified at
Appendix A.



2 Climate Change Projections

2.1 GLOBAL CLIMATE CHANGE

Over the twentieth century, average air temperatures at the earth’s surface increased by approximately 0.74 °C (IPCC,
2007). Itis very likely that greenhouse gas emissions generated by human activities caused most of the observed
increase in globally averaged temperatures since mid-20th century (IPCC, 2007). These temperature increases have
also influenced the global hydrological cycle. Precipitation in some regions of the world has increased significantly
while more intense and longer droughts have been observed since the 1970s in other regions (IPCC, 2007).

Since 1990, the Intergovernmental Panel on Climate Change (IPCC) has provided regular comprehensive scientific
assessments of past, present and future climate change with four scientific assessments having being undertaken to
date —in 1990, 1996, 2001 and 2007.

The most recent assessment by the IPCC in 2007 made the following conclusions and projections about global climate
change:

@ an increase in the strength of evidence suggesting that most of the global warming that has been observed over the
last 50 years can be attributed to human activities

@ an average warming of 1.1 to 6.4 °C by 2090-99 relative to 1980-1999 temperatures

@ an average sea level rise between 0.18 and 0.59 metres by 2090-99 (these figures do not include the full effects of
recent accelerated changes in ice sheet flow)

@ increases in the amount of precipitation is very likely in high-latitudes, while decreases are likely in most
subtropical land regions and

e extreme climate events — hot extremes, heat waves and heavy rainfall — are very likely to become more frequent.

2.2 CLIMATE CHANGE PROJECTIONS FOR AUSTRALIA

Historical global changes have been mirrored in Australia where average temperatures have increased by
about 0.7 °C since 1910 (Pittock, 2003). Precipitation in Western Australia and along Australia’s east coast
has declined steadily since the mid-20th century, while precipitation has increased in the northwest (IPCC,
2001b). There has also been an increase in extreme rainfall events throughout Australia, particularly during
winter. In summary, projections suggest that:

e the majority of Australia may warm 0.4 to 2.0 °C by 2030 and up to 6 °C by 2070 with slightly less
warming near the coast - this may result in more evaporation and hot days and fewer cold nights

e annual rainfall will generally decrease in the south and east (mainly in winter and spring)
e wetter summers may be experienced by some inland and eastern coastal areas
e more frequent extreme rainfall.

More specifically:

TEMPERATURE

It is predicted that by 2030, annual average temperatures will be 0.4 to 2.0 °C higher over most of the
Australian continent with the greatest potential for warming to occur in north-west Australia. By 2070
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annual average temperatures are projected to have increased by 1.0 to 6.0 °C over most of Australia (Pittock,
2003). See Figure 1 - Projected changes in Australian temperature for an illustration of projected changes in
Australian temperatures and Table 2 for a summary of temperature changes.

Figure 1 - Projected changes in Australian temperature

2030

Source — Pittock (2003), Climate Change: An Australian Guide to the
Science and Potential Impacts.

Increases in average temperature can lead to large changes in the occurrence of extremely hot or cold days
with the average number of hot days to increase across most of Australia.

Future changes in variability in daily temperature extremes are relatively small, with the increases in average
minimum and maximum temperature determining the change in the extremes.

Table 1 - Summary of Temperature Changes

PROJECTED

YEAR CHANGE REGIONAL VARIATION
2030 0.4-2.0°C

increase

1.0-6.0°C

2070 .
increase



RAINFALL

Average annual rainfall is expected to change across Australia, with a tendency to decreased rainfall across
much of southern and eastern Australia. In combination with increased evaporation (see below), changed
rainfall patterns are expected to result in reduced stream flow across most of the country. Most models
simulate an increase in extreme daily rainfall leading to more frequent heavy rainfall events. The extent of
average projected seasonal and annual changes in Australian rainfall for 2030 and 2070 relative to 1990 are
represented in Figure 2.

Figure 2 - Projected changes in Australian rainfall

Drier 2030  Wetter Drier 2070 Wetter

E I -] - = L] b 1] . L -] [ 4 (] 0o B R = - (] [ =

Rainfall Change % Rainfall Change %

Source — Pittock (2003), Climate Change: An Australian Guide to the
Science and Potential Impacts.

EVAPORATION

Evaporation is likely to increase due to higher temperatures with increases expected in all seasons and
ranging from 0% to 8% per °C of global warming over the majority of Australia and up to 12% in Tasmania
and eastern Australian highlands.

The overall pattern shows a decrease in moisture balance nationally and therefore greater moisture stress
across much of Australia with average decreases in moisture balance expected to range from 15 to 160mm by
2030 and 40 to 500mm by 2070.



—

SEA LEVEL RISE

Mean sea level rise is expected to increase with local and regional variations due to land-sea movements and
changes to ocean currents. The anticipated extent of sea level rise is estimated between 18 to 59cm by 2099.
Shoreline retreat can be 50 - 200 times the vertical sea level rise, depending on coastal geomorphology.

WEATHER EXTREMES

Projections of future weather extremes associated with climate change are difficult to make, however there
are indications of changes to the intensity of extreme weather events including tropical cyclones, droughts
and severe storms. CSIRO (2001) reports that regions of cyclone origin are likely to remain unchanged,
although the paths and poleward extent may alter. There is also the potential for increases in the intensity of
these events, which may lead to an increase in the frequency of associated phenomena such as storm surges,
gales and flooding rains in northern Australia (CSIRO, 2001).

For example, the intensity of the 1-in-20 year daily rainfall event may increase by up to 10% in parts of
South Australia by the year 2030, by 5 to 50% in some NSW regions by the year 2050, 5 to 70% by the year
2050 in Victoria and up to 30% by the year 2040 in south-east Queensland and northern NSW (Hennessy
et. al., 2005).

FIRE

In a study based in south-east Australia, an area projected to become hotter and drier under climate change,
CSIRO found that at most sites an increase in fire-weather risk is likely in 2020 and 2050. Changes in the
frequencies of extreme Forest Fire Danger Index days are generally largest inland and vary from an increase
of 10-40 % in 2020, to an increase between 20 — 120 % in 2050. (Hennessy et. al. 2006).

Projections presented in Climate Change Projections to Australia (CSIRO, 2001) (www.cmar.csiro.au/e-
print/open/projections2001.pdf) and Climate Change - An Australian Guide to the Science and Potential
Impacts (Pittock, 2003) (www.greenhouse.gov.au/science/guide/index.html) have been used as a basis
for the expected levels of climate change in Australia for this study. The fire weather projections are from
Climate change impacts on fire-weather in south-east Australia (Hennessy et. al. 2006).

CSIRO has undertaken a number of regional and local level assessments of climate change predictions
(www.dar.csiro.au/impacts/future.html). These are under continual development. In May 2006 the
Australian Government released Climate Change Scenarios for Initial Assessment of Risk in Accordance with
Risk Management Guidance, which contains regional scenarios developed by CSIRO.

2.3 CLIMATE CHANGE IMPACTS AND REGIONAL VULNERABILITY

A summary of the predicted direct impacts of climate change and any anticipated regional vulnerability to
these particular impacts is presented at Table 3. This summary is based on the information in Climate Change
- An Australian Guide to the Science and Potential Impacts (Pittock, 2003). A more detailed discussion of all
impacts on Australia associated with climate change is available at www.greenhouse.gov.au/science/guide/
index.html. The anticipated flow-on impacts associated with climate change that are specifically relevant to
the operations and responsibilities of local government are addressed in Section 3 of this Report.
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Table 2 - Summary of Climate Change Impacts on Australia

CLIMATE VARIABLE

POTENTIAL IMPACT

VULNERABLE COMMUNITIES

Temperature

Changes to rainfall
patterns
and evaporation rates

Sea level rise

Extreme Weather Events

< Increased risk and incidence of bushfires
— the number of days of very high and
extreme fire danger increasing across the
country.

« Increase in extreme weather events such as
floods and drought.

< Impacts on ecosystems.

< Increase in the likelihood and severity of
drought and increased evaporation from
water storages.

= Decrease in annual surface water run-off.

= Possible reductions in mean flows of rivers.

= Heavy rainfall events may be more extreme
and frequent possibly leading to riverine
flooding and erosion of river banks.

= Increased risk, incidence and severity of
bushfires.

= Increased vulnerability to coastal erosion.

« Inundation of coastal lowlands.

= Impacts on coastal habitats due to changes
in tidal inundation.

< Increased risk of damage to coastal
infrastructure.

= Reductions in water quality in coastal rivers.
= Saltwater intrusion of estuaries and aquifers.

< Increased frequency of tropical cyclones
associated with the occurrence of oceanic
storm surges, gales and flooding rains.

= Projected rises in average sea level
contributing to more extreme storm surges.

« Increased risk, incidence and severity of
bushfires.

Source - Adapted from Pittock (2003)

» Generally an increase in fire danger throughout
Australia.

« Settlements, industry and infrastructure
vulnerable to adverse effects of weather.

« Changes in biodiversity across Australia.

 Loss of coastal wetlands.

» Adelaide and south-west Western Australia
considered the most vulnerable metropolitan
areas.

= Drier inland areas more vulnerable to water
shortages during the annual dry season.

» A decrease of up to 20% is anticipated in
south-east Australia.

* A-10% to +10% change possible in
Tasmania.

« Stream flow in northern Australia may increase
if summer rainfall increases.

= Northern Territory particularly susceptible to
inland flooding.

« Generally an increase in fire danger throughout
Australia.

= Coastal settlements of Queensland.

= Low islands of the Torres Strait.

= New South Wales coasts.

= Especially under storm tides in Port Philip,
Western Port and Gippsland Lakes.

= Floodplains of northern Australia.

= Riverine environments.

« Increased intensity of tropical cyclones
affecting northern Western Australia and
Northern Territory.

= More intense precipitation events very likely
OVer many areas.

= Flooding of coastal wetlands.

= Increased potential for freshwater wetlands to
turn saline.

 Loss of infrastructure in northern Australia.

= Generally an increase in fire danger throughout
Australia.
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3 Local Government and Climate Change

3.1 INTRODUCTION
Local government’s response to climate change requires a dual approach:
e management and reduction of greenhouse gas emissions (mitigation)

e making adjustments to existing activities and practices so that vulnerability to potential impacts associated
with climate change can be reduced or opportunities realised (adaptation).

These two activities are complementary rather than exclusive and should be considered simultaneously.

Local governments are undertaking a high number of greenhouse gas management and reduction activities.
Investment in greenhouse gas management initiatives since the inception of the Cities for Climate Protection
programme in 1998/99 is reported at over $100 million, with more than 5 million tonnes of CO,e emissions
being abated during the same period (CCP, 2005).

Some of the activities currently undertaken by local governments also have the additional benefit of assisting
local communities to cope with, or adapt to, the impacts of climate change through the management of
natural hazards and regulation of activities with environmental effects. Some existing examples of these
adaptation activities include the encouragement of water sensitive urban design, flood plain mapping
activities, increasing the availability of shade provision and protection, and mosquito control programmes.

This section provides an overview of how the functions of local government in Australia may be affected by a
changing climate unless there is a continued focus on the implementation of adaptation measures. Potential
adaptation measures for local government are identified at Section 4.

3.2 CLIMATE CHANGE IMPACTS ON LOCAL GOVERNMENT FUNCTIONS

The effects of climate change will have direct and indirect implications for local governments. Aside from
any regional variations in impacts across parts of Australia, there will also be differences in the extent to
which these impacts are specifically felt by the communities of a local government area. For example,

the demographic make up of a local government area could increase vulnerability to health impacts with
older people, low-income groups, and remote and Aboriginal communities potentially more sensitive to
impacts such as heat stress and disease. To set the context for identification of relevant adaptation strategies,
anticipated climate change impacts on, and implications for, the responsibilities and services of local
government have been summarised in Table 4.



Table 3 - Potential Impacts of Climate Change on Local Government Functions

ASSETS/SERVICE
DELIVERY

POSSIBLE CLIMATE CHANGE IMPACTS

Infrastructure and property services

Road/pavement
construction and
maintenance

Stormwater/drainage

Buildings

Coastal infrastructure

Recreational facilities

Provision and use of
recreational facilities

Maintenance of
recreational facilities

» Changes in rates of deterioration - faster deterioration in wetter areas but potentially slower
deterioration in areas where rainfall decreases. Deterioration may also result from higher
temperatures and increased solar radiation.

« Inundation of surface and/or underground roads in coastal areas, potentially resulting in
destruction.

« Changes in frequency of interruption of road traffic from extreme weather events and emergency
transport routes disrupted.

= More intense rainfall resulting in inflow and infiltration into wastewater networks.
= Exceedance of existing flood defences.

= Exceedance of drainage capacity.

= Reduction in drainage capacity due to sea level rise and storm surge.

= Changes in mean and peak stream and river flows.

= Lower levels of rainfall, reducing pressure on stormwater systems.

= Changes in building heating/cooling costs (can be either negative or positive).

= Increased risk of damage from bushfires.

= Changes in frequency of wind, rain, hail, flood, storm events and damage, potentially resulting in
destruction.

= Cyclone damage and destruction due to changes in wind intensity.

= Higher rates of building deterioration and associated maintenance costs.

« Increased coastal erosion and inundation.

« Increased frequency, or permanent inundation of, coastal infrastructure and utilities, e.g. water,
sewerage, gas, telecommunications, electricity, transportation.

= Destruction, damage and disturbance to council-managed marinas and boat ramps.

= Increased erosion and/or exceedance of seawalls, jetties and other coastal defences.

= Impacts on coastal recreational infrastructure.

= Loss of existing public space in coastal areas.

= Impacts on tourism/recreation activities along the coast.

= Increased costs associated with operation and maintenance costs of public amenities/recreational
sites due to storm damage.

» Reduced water quality and quantity resulting in less watering/irrigation of open space and sports
grounds and closure of ovals.

= Limited water for swimming pools, etc.

= Beach closures, e.g. due to E.coli levels after storms.
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ASSETS/SERVICE

DELIVERY POSSIBLE CLIMATE CHANGE IMPACTS

Health services

Community/workplace * Milder winters improving communities’ comfort levels.
health « Increase in geographical range and seasonality of vector-borne diseases and the possibility for an
expansion of receptive zones.
= High temperatures increasing incidence of food and water-borne diseases.
« Risk of increased cryptosporidium infections during open water swimming in summer.
= Health impacts due to exposure to extreme weather, e.g. heatwaves.
= Excessive rainfall events transporting contaminants into waterways and drinking water supplies.
< Increased pressure on drinking water supplies.
= An increase in injuries due to increased intensity of extreme events, e.g. storm surge and coastal
flooding in coastal regions of Australia due to changes in sea level rise and human settlement
expansion into coastal catchments.

Emergency/bushfire « Increased emergency response and recovery operations.
management * Risks to public safety and tourism and longer term impacts on regional economies.

Planning and development approvals

Planning policy and < Inappropriate location of urban expansion areas.
developments « Increased uncertainty in long-term land-use planning and infrastructure design, i.e. location of
future developments, suitability of infrastructure designs to cope with changing climate, etc.
e Cost of retrofitting of systems.
 Loss of private property and community assets.
« Increase in insurance costs.
« Increased pressure on disaster management and response resources.
« Early retirement of capital infrastructure.

Natural resource management

Coastal management  Increased coastal erosion and inundation.
= Loss of private property/community assets.
e Loss of beach width.
= Changes to wetlands due to sea level rise, shoreline erosion and saltwater intrusion.

Weed/pest = Changes in distribution of invasive species due to changes in climate and associated loss of
management biodiversity and changes to bushfire intensity.
Biodiversity « Shifts in distributions of plant and animal species.

= Increased risk of population and species extinctions.

= Reduced ecosystem resilience to stress.

= Increased ecosystem and species heat stress.

« Increased pressure on dunal systems.

= Changes to mangrove habitats due to salt water intrusion.
= Increases in ecological disturbances.



ASSETS/SERVICE
DELIVERY POSSIBLE CLIMATE CHANGE IMPACTS

Water and sewerage services

Stormwater/sewerage = Inundation of storm water and sewerage systems.
« Increased peak flows.
» Changes in groundwater levels.
» Changes in flood plains.
» Reduced dry weather sewerage flows.
= Reduced/unreliability of power supply for sewage pumping and treatment if existing electricity
suppliers cannot maintain pace with long term changes in climate.

Wastewater = Changes in intensity of rainfall events impacting inflow and infiltration to wastewater network.
 Potential for blockages and dry weather overflows during dry spells.

Water supply « Changes in mean and peak stream and river flows.
» Uncertain water availability.
< Insufficient water supply in some areas.
« Increased potential for water contamination.
< Salination of surface and groundwater supplies.
= Changes in availability of groundwater available for irrigation.

3.3 REGULATORY FRAMEWORK FOR CLIMATE CHANGE ADAPTATION

REGULATORY FRAMEWORK APPLYING TO LOCAL GOVERNMENT
The role of local government to protect the community has been described as:

“Local government provides for the health, safety and welfare of its community and if a council cannot show
that it has taken preventative action against any threat to the health, safety and welfare of its community,

it faces the possibility of liability costs - costs which can be reduced if a council identifies the threats to its
community and implements appropriate strategies to prevent these threats” (Local Government Association of
Tasmania, 2004).

It has been documented that the two areas where liability related to climate change may arise are
compensation or common law negligence due to a breach of the duty of care (Planning Institute of Australia,
2004).

Reduced risk of costs associated with possible liability could be considered an additional economic

benefit of the implementation of adaptation measures. Also, if climate change was included as part of local
government’s overall risk management regime to mainstream its management, then this would see adaptation
actions undertaken during day to day operations and inclusion in local emergency or risk management plans.

The nature of the relationship between each local government and their community means that local
government has the ability to play a role of educator and encourage awareness within their communities, and
to promote sustainable development.
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REGULATORY POWERS OF LOCAL GOVERNMENT

Within each Australian state and territory, the Local Government Act is the principal statute governing
councils in each jurisdiction. With respect to the regulatory powers that are available at the local government
level to influence the uptake of adaptation to climate change within their jurisdiction, over the years,
legislative reforms have resulted in an expansion of the general competence powers, increasing the flexibility
of councils to respond more comprehensively to local needs.

Local government bodies in Australian jurisdictions have now been given the authority to “provide generally
for the good government of their local government area” with local government now having roles in
governance, advocacy, service delivery, planning and community development, and regulation. This has been
viewed as conferring on local government the powers of general competence, or the power to take action in
any area not expressly precluded by other legislation (National Office of Local Government, 2004).

Councils typically have the power to make and enforce by-laws in certain circumstances and to enforce
compliance with the requirements of their Local Government Act and other relevant Acts. For example,
Section 3 of the Western Australian Local Government Act 1995 states that:

“A local government may make local laws under this Act prescribing all matters that are required or permitted to
be prescribed by a local law, or are necessary or convenient to be so prescribed, for it to perform any of its functions
under this Act.”

Of the local government regulatory powers which govern additional statutory responsibilities, planning
systems provide particularly comprehensive regulatory powers as they typically comprise legislation,
regulation, policies, guidelines and initiatives related to planning, natural resource management and
environmental protection (Hullick, 2002).

MUTUAL AND SHARED OBLIGATIONS

Stakeholder consultation during the preparation of this report highlighted that local government’s climate
change obligations may be shared, implemented or defined by other agencies and authorities in other levels
of government. These relationships can be complex and differ depending on both the state or territory where
the local government is located and the particular local government function being considered. For example,
the types of health services undertaken by local government and their relationship with state health agencies
vary between jurisdictions. Understanding these relationships is essential to adaptation planning and may
require investigation at a regional level.



4  Adaptation Options

The purpose of this report is to identify climate change adaptation actions for local government that produce
benefits other than those that are strictly tied to climate change and in particular provide a net economic,
social or environmental benefit no matter what level of climate change occurs.

The climate change adaptation actions can be categorised under the general themes presented at Section
4.1. Section 4.2 provides a framework for how local governments can identify the appropriate adaptation
responses for their potential level of risk. Sections 4.3 to 4.9 identify potential climate change adaptation
options for each local government sector.

4.1 GENERAL THEMES OF ADAPTATION ACTIONS

POLICY

e Undertake a risk assessment for the local government area to identify the most significant areas of risk and
to establish priorities

e |ncorporate potential climate change adaptation actions into strategic planning where appropriate.

NEW BUILDINGS AND INFRASTRUCTURE

e \Where practicable, adopt climate sensitive building design that considers local cooling and heating
requirements
e.g. inclusion of natural ventilation cooling, consideration of building orientation and low energy
consumption

e Design buildings to allow for consideration of future climate change impacts and incorporation of future
adaptation (noting that the Building Code of Australia sets minimum standards, and it can be difficult for
local governments to justify setting more stringent requirements).

EXISTING BUILDINGS AND INFRASTRUCTURE

e Monitor any changes to the condition in structures so that any modifications/retrofitting occurs on time
and prior to failure

e |dentify alternative options should the existing buildings and infrastructure be impacted upon in order
to maintain services and connections, e.g. to minimise isolation of communities during an adverse storm
event that puts the infrastructure at higher risk

e Design retrofitting to a higher standard than the minimum set where possible and practical

e Progressively incorporate higher design standards into asset management plans and rolling capital works
programmes.

COMMUNITY HEALTH AND RECREATION

e Establish the level of risk to the community of climate change impacts to assist in prioritising potential
adaptation actions

e Control planning and activities in areas of high risk
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e Encourage building design and public spaces that provide improved levels of thermal comfort and security,
e.g. protection during floods or extreme wind.

NATURAL ENVIRONMENT

e Analyse the risks from the initial risk assessment, such as flood liability, storm surge, species extinction,
security of water supply

e Reduce other external stresses e.g. pollution or development.

4.2 SELECTING THE APPROPRIATE ADAPTATION RESPONSE

There are a number of different frameworks to provide guidance on conducting assessments of climate
change impacts and/or adaptation responses. Increasingly, a risk management approach to addressing the
potential consequences of climate change is advocated as a means of evaluating decision alternatives in the
context of various uncertainties (CSIRO, 2006a).

It has been acknowledged that to identify the appropriate adaptation response, a careful assessment of
the risks facing a particular area due to climate change is required. As such the AGO has recently released
a guide to assist in the integration of climate change impacts into risk management and other strategic
planning activities within Australian public and private sector organisations - Climate Change Impacts
and Risk Management - A Guide for Business and Government. This guide and associated climate change
scenarios prepared by CSIRO, support users in the:

e enumeration of climate change impact related risks
e prioritisation of risks requiring further attention
e establishment of processes to ensure higher priority risks are managed effectively (AGO, 2006).

This framework for the assessment of the risks associated with climate change is based on the Australian and
New Zealand Standard AS/NZS 4360 Risk Management which prescribes the following steps in the climate
change risk management process:

e Establishment of the context - through identifying the business to be assessed, its objectives, responsibilities
and stakeholders, and the relevant climate scenarios

e Risk Identification - by identifying how climate change will impact on each of the above

e Risk Analysis - by identifying existing management strategies, the likelihood of each risk, the consequence
should this likelihood be realised and the level of resulting risk for each of the above climate change
impacts

e Risk Evaluation - by ranking risks by severity and identifying those that require additional analysis

e Risk Treatment - through the identification and selection of the relevant risk management and/or
adaptation options.

Figure 3 below provides an overview of the process that should be followed in the initial assessment and
detailed analysis of risks associated with climate change. Further information is available in Climate Change
Impacts and Risk Management - A Guide for Business and Government available at www.greenhouse.gov.au/
impacts/publications/risk-management.html. The accompanying CSIRO climate change scenarios are also
available online at www.greenhouse.gov.au/impacts/publications/risk-scenarios.html.



Figure 3 - Initial risk assessment and detailed analysis

INITIAL ASSESSMENT

COMMUNICAT E AND COMNSULT

MOMNITOR AND REVIEW

Source - AGO (2006), Climate Change Impacts and Risk Management -
A Guide for Business and Government.

Consideration of climate change scenarios and the utilisation of a risk assessment and management
framework ensures that climate change is considered as early as possible in the decision making process
and that the appropriate actions are taken when it is most feasible and sensible to do so rather than being
forced into action by a climate change related event.

While the choice of suitable adaptation action will vary depending on the nature of the climate change
threat, the sensitivity of the region and its capacity to respond (Engineers Australia, 2004), it is important
to remember that the consideration of climate change effects in local government risk assessment and
decision-making activities will not always result in an increase in costs or the need for changes to existing
operations, particularly where decision-making already considers holistic consequences of actions. It is
possible that existing infrastructure and policies will be sufficient to cope with predicted climate change
scenarios and related impacts in a particular area (New Zealand Climate Change Office, 2004b).

The following sections identify potential climate change adaptation options for each local government
sector. The relevance of the actions identified to the Australian context has been noted as has the
anticipated benefits at a broad economic, social and/or environmental level, and a qualitative assessment
of potential costs. A qualitative rather than quantitative assessment of adaptation options has been
provided as the adaptation option chosen will normally depend on the objectives of the decision-maker
and normally involves a trade-off between social, economic and environmental ideals (Kerr and McLeod,
2001), with the associated benefits typically varying substantially between decision-making parties.
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4.3 INFRASTRUCTURE AND PROPERTY SERVICES

Table 6 lists the potential adaptation actions relevant to infrastructure and property services. Adaptation

for this local government function should exploit the fact that infrastructure is not static and will require
refurbishment and replacement on time scales of 25 to 30 years, providing many opportunities to adapt
structurally (Engineers Australia, 2004). The costs of adaptation measures can be substantially reduced

if these measures are implemented at the stage of upgrade or replacement of existing infrastructure. This

is because the costs of designing new buildings to incorporate climate change is in some cases very small
whereas the costs of adapting existing infrastructure in the future is potentially large. The implementation of
early adaptation strategies in the infrastructure and property services responsibility of local government will
ultimately decrease the risk of asset damage and failure in the future which would represent an economic and
social cost to councils (UKCIP, 2001).

In the event of new infrastructure, property and building services, adaptation strategies should include the
consideration of those elements which are difficult and/or expensive to change during the design life of
the building such as location, orientation, thermal mass and structural materials. This is because the costs
of retrofitting due to the realisation of anticipated climate impacts in the future can be prohibitive if the
appropriate elements are not included in the design phase (Cavan, 2004).

Local governments may have a role in encouraging adaptation in new buildings and in retrofitting actions
through motivating and educating the community, setting an example, providing incentives and regulation
through approval functions.

The City of Melville has developed sustainable design guidelines which provide a case study showing how
planning functions can be used for improving the adaptive capacity of infrastructure and property (Case
Study 1). Port Adelaide-Enfield Council has also undertaken a flood risk study, which will be used to better
manage the flood vulnerability of infrastructure and property (Case Study 2).

Case Study 1 - Sustainable Design Guidelines

In recognition of its role as an educator and demonstrator, the City of Melville has engaged in a number of
initiatives that target the local community and assist them to adapt to the impacts of climate change. These
include:

Sustainable Residential Design Guidelines - These guidelines and associated design checklist and manual
have been designed to provide illustrated examples of how to design a dwelling to achieve maximum

energy efficiency and water savings for those designing a new dwelling or planning additions. To help

make sustainable residential design common practice across the City of Melville, these guidelines have been
incorporated in council policy and apply to any significant residential extensions or new home development.
All City of Melville facilities are also subject to the Sustainable Building Checklist before their development
can proceed.

Greywater Reuse Package - Information resources for the selection and installation of greywater reuse
systems that

take household wastewater and reuse this to irrigate garden areas have been developed and made freely
available to

the local community to assist householders looking for alternative ways to conserve water.

Additional information on these initiatives is available at www.melville.wa.gov.au or on (08) 9364 0666.
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Case Study 2 — Port Adelaide-Enfield Council — Flood Risk Study

The City of Port Adelaide-Enfield, and in particular, the Lefevre Peninsula and its environs, has been
identified as a key precinct potentially ‘at risk’ of being impacted by a natural event due to its coastal nature
and its history as an ‘unnaturally’ engineered area.

The Peninsula has a residential population of approximately 28,000 and accommodates key national, state
and local infrastructure, proposed major industrial and residential developments, power generation facilities,
harbour facilities and a proposed naval precinct. The area also contains key marine and coastal ecosystems,
and related environmental and community assets, including the Barker Inlet and Port River Estuary.

Its position subjects the area to a great deal of risk from storm surge and sea level rise which in turn threatens
the local coastal ecosystem. As a result, the Council has initiated and is project-managing a three stage study,
the Lefevre Peninsula and Gillman Flood Risk Study. The study includes a risk assessment to identify
current and predicted risks and threats to the environment and the community, and the potential long term
impacts on vulnerable coastal areas of a range of flood-related issues, including the predicted effects of sea
level rise due to climate change. Based on the resulting data, the project will propose appropriate adaptation
strategies that will be socially, economically, and environmentally affordable and sustainable.

The project is being funded via contributions from the three levels of government — council, the state
government via the Department of Premier and Cabinets Security and Emergency Management Office, and
the Commonwealth Department of Transport and Regional Services Natural Disaster Mitigation Programme.

The first stage (collection of coastal hydrology data) has been completed with scenarios developed for the
next 10, 50 and 100 years. The second stage of the project is currently underway, and will identify a mix of
engineering, urban planning, and education strategies required to ensure adequate adaptive management is
in place. This project is managed by the Council’s Technical Services Department, with reference to an inter-
agency and multi-disciplinary steering group, and is the first programme to incorporate management of sea
level rise and climate change related projections in urban coastal areas.

For additional information on this study, please contact the Customer Service Team on (08) 8405 6600 or
custserv@portenf.sa.gov.au.

Port Adelaide A
Photo courtesy: City of Port Adelaide - Enfield il




CLIMATE CHANGE ADAPTATION ACTIONS FOR LOCAL GOVERNMENT

4.4 PROVISION OF RECREATIONAL FACILITIES

There are a number of adaptation action strategies listed in Table 7 that will provide benefits with respect to
local government provision of recreational facilities and services. These also cross over a number of other
areas of responsibility including infrastructure, planning, health, and natural resource management.

Case Study 3 shows how Ku-ring-gai Council is adapting the management of its recreational facilities to save water.

Case Study 3 - Stormwater harvesting for management of recreational facilities

Ku-ring-gai Council has begun a seven year programme to

secure a more sustainable source of water to irrigate its

playing fields and public gardens. The first site, completed

in January 2006 saves five million litres of water per year.

A 250,000 litre galvanized tank has been buried

c ~ underneath the St lves Oval, connecting to the upstream

‘“ - RE S stormwater network. The harvested stormwater is treated
T prior to entering the tank through a small detention basin

,Sto mmarvestrdg'ﬁt Barra Brui and gross pollution trap with excess flow being discharged

flesy-Karingaar Sguacil. | 2. into the adjacent bushland, just upstream of Garigal
National Park.

This initiative brings a number of benefits to both the Council and the local community. These include:

e greater public amenity and safety at local sporting fields

e reduction in number and intensity of peak flow events

e movement to a more natural or pre-development flow regime

e improvements to local water quality

e more sustainable use of water resources and provision of greater resource security.

This project has cost around $500,000 which has included the reconstruction of the oval, installation of

irrigation, construction of a playground (on top of the fill from the tank) and the stormwater harvesting

elements (including swales, tank, wetland/detention area). This has been funded by the Council through its

capital works programmes.

The Council also has plans in place to apply the same harvesting techniques to an additional ten sports ovals

and two public gardens as part of a $4 million water recycling initiative. These new projects will be funded

within a special Environmental Levy charged to all ratepayers over the next seven years. In addition, Council

is also looking to meet all the non-potable water needs at its two public golf courses through a combination

of stormwater harvesting and treated effluent (sewer mining) in the coming years.

Another aspect of Ku-ring-gai Council’s overall commitment to reducing water consumption is the launch of

the Water Smart Challenge which commits the Council to reducing consumption by 10% over two years.

The Challenge is a community education campaign designed to encourage residents to conserve water

through a number of initiatives, the first of which has been the Water-Smart Garden. The Water-Smart

Garden is a community space available for both recreation and education that aims to demonstrate how to

reduce water usage in the garden and lessen impacts on the environment. Some of the specific aims include

reduction of stormwater impacts, use of drought-tolerant native plant species and creating habitats within

vegetation to encourage population of native fauna. The Council's community nursery also encourages the

use of native plants that require less watering.

The Water-Smart Garden has been developed via support from the NSW Department of Infrastructure

Planning and Natural Resources, Ku-ring-gai Council and the local community.

Additional information on Ku-ring-gai Council’s stormwater harvesting project and other water saving

initiatives is available from Council’s website (www.kmc.nsw.gov.au) or phone (02) 9424 0745.
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CLIMATE CHANGE ADAPTATION ACTIONS FOR LOCAL GOVERNMENT

4.5 HEALTH SERVICES

There is evidence to suggest that humans have a capacity for coping with thermal stress, particularly in parts
of Australia where the population has experienced natural acclimatisation due to protracted periods of time
living in a hot environment (Australian Medical Association 2004). However, without adaptation there is the
potential for an increase in temperature-related deaths in some regions, particularly given Australia’s ageing
population.

For example in 2004, south-east Queensland experienced extreme temperatures that led to 12 deaths and
221 heat-related hospitalisations due to extreme heat conditions (Queensland Ambulance Service - www.

ambulance.qld.gov.au). Flood-related deaths and those associated with extreme weather events are also a

possibility in a changing climate.

There are a number of climate change impacts that may affect local government provision of health care
services. The implementation of adaptation actions must balance the risks of disease against the risk

of upsetting people unnecessarily and causing ‘warning fatigue' by the time the disease or scenario has
eventuated.

Surveillance programmes, such as mosquito trapping, may be required and local government capacity
to undertake similar eradication programmes may also be needed (e.qg. the surveillance programme that
identified the Aedes aegypti mosquito at Tennant Creek Northern Territory in February 2004).

In areas currently susceptible to Dengue, there are existing initiatives to eradicate breeding sites and
awareness campaigns on such actions as staying inside during the times of days when mosquitoes are
biting. These types of actions may be introduced in areas that will become vulnerable to Dengue and other
vector-borne diseases as a result of climate change. The City of Mandurah's mosquito control programme is
presented as Case Study 4.

Any local government adaptation actions relating to health and climate change health risks should be
developed in consultation with higher levels of government and with the assistance of existing health
programmes.

Potential adaptation actions for local government provision of health services are listed in Table 8.
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Case Study 4 - Mosquito control in the City of Mandurah

The City of Mandurah, 74 kilometres south

of Perth, Western Australia, is part of the Peel
Region. High numbers of mosquitoes can cause
a serious nuisance problem in this region and
a number of mosquito species present are also
able to transmit Ross River and Barmah Forest
virus diseases. These are debilitating illnesses
that have symptoms including painful and
swollen joints, sore muscles, aching tendons,
skin rashes, fever, tiredness, headaches and
swollen lymph nodes.

Mosquitoes breed in the saltmarshes that fringe the Peel-Harvey Estuary and its tributaries and it is not
uncommon to find over 1000 mosquito larvae per square metre at some sites. To reduce disease, mosquito
control is undertaken during the peak disease period (August - April). Because there is approximately six
million square metres of saltmarsh, mosquito control is an immense task. The programme is undertaken
collaboratively by the municipalities of Mandurah, Murray, Rockingham and Waroona and also the WA
Department of Health. Currently the programme is based on larviciding. Aerial larvicide operations
attempt to reduce the mosquito population before they emerge as adults. The mosquito-specific larvicide is
spread via a helicopter at regular periods (usually fortnightly) throughout the breeding season.

Both the number of mosquitoes and the efficacy of the control programme are highly climate sensitive, and
the programme takes into account that climatic conditions in the region have the potential to increase the
risk of mosquito-borne disease and nuisance.

It is known that warmer weather benefits mosquito breeding. Mosquito activity in the salt marshes is
also heavily influenced by tidal activity with high tides providing more expansive breeding sites. The
effectiveness of the control programme is also affected by tides. If the tides are higher than predicted or
increase unexpectedly, then the chemical larvicide used can be diluted and its contact time with larvae
shortened. This drastically reduces its effectiveness.

The following climate conditions have been identified as most likely to produce higher than expected tidal
levels in the Peel Region:

@ |ocal low-pressure systems and the effect of wind

e progression of cyclones down the coast of Western Australia

e the La Nifia cycle with associated higher than expected rainfall and tides.

A La Nifa cycle was present during the 1999/2000 mosquito season which caused tidal levels to be
approximately 300 millimetres higher than expected and brought warmer temperatures. This resulted in a
massive increase in mosquito breeding and control was unsuccessful.

As a result of the control programmes, climate vulnerability, and lessons learnt during the 1999/2000
La Nifia event, there is ongoing work to develop new techniques for mosquito control. These include
runnelling (where small channels are installed in the salt marshes to facilitate tidal movement) and
developing new forms of larvicide that will be effective during high-tide events (by requiring shorter
contact times with larvae). Both these control techniques are still under development and undergoing
trials.

Further information on the Mosquito Control Programme can be obtained from the Environmental Health

Services division of the City of Mandurah Council on (08) 9550 3746.

| 27 \
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Lake Goegrup Saltmarsh mosqmto breedmg area
Photo courtesy: City of Mandurah
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CLIMATE CHANGE ADAPTATION ACTIONS FOR LOCAL GOVERNMENT
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4.6 PLANNING AND DEVELOPMENT APPROVALS

Potential adaptation actions for local government planning and development approval functions are listed in
Table 9.

Local government decision-making with regards to planning and development is generally steered by policy
and legislation at the state government level. For example, the Queensland Government’s State Planning
Policy 1/03 - Mitigating the adverse impacts of flood, bushfire and landslide guides local government decision-
making about development applications in areas subject to natural hazards and requires local government
planning schemes to:

e identify hazard-prone areas

e develop appropriate desired environmental outcomes and performance criteria for these areas
e apply appropriate development policies and standards to hazard-prone areas

e identify and manage risks associated with natural disasters.

While planning and development are governed by statutory frameworks established at a state and territory
government level, local governments in all Australian jurisdictions prepare a range of legally binding
statutory planning instruments such as planning schemes, codes and regulations. There is however
substantial variation in the level of authority given to local government to regulate.

Individual local council planning schemes generally place an obligation on councils to consider certain
matters when dealing with applications for planning consent. This obligation provides an opportunity for
councils to incorporate actions that may serve as a mechanism for local community adaptation to climate
change. This includes zoning that restricts development in certain areas and development controls such as
building setback, height, design and landscaping requirements.

The Western Australian policy requiring that coastal setback distances are calculated by taking into account
sea level rise scenarios demonstrates these principles (see Case Study 5). Other examples relate to property
infrastructure such as the types of fencing, or building materials that can be used to minimise the risk of
damage from bushfire. The ACT Planning and Land Authority’s bushfire management guideline provides a
case study on this type of adaptation action (see Case Study 6).
||
e
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CLIMATE CHANGE ADAPTATION ACTIONS FOR LOCAL GOVERNMENT

Case Study 5 - Coastal planning in Western Australia to allow for sea level rise.
— State Coastal Planning Policy No 2.6

The Western Australian Planning Commission (WAPC) is a statutory authority that undertakes a major
coordinating role across all aspects of Western Australia’s planning processes. Of relevance to typical local
government planning functions, the WAPC has control of subdivision across the state and supports local
government in regional strategic planning, especially along the coast.

WAPC's Coastal Planning Program (www.wapc.wa.gov.au/Publications/658.aspx) addresses the need
to support the capacity of local governments in Western Australia to plan for and manage their public
foreshore areas. The Program facilitates partnership between the WAPC and local government with
supporting funds, advice from officers and guidance through material such as the WAPC's Coastal
Planning and Management Manual (www.wapc.wa.gov.au/Publications/312.aspx).

WAPC recognises the importance of taking into account sea level rise scenarios when setting development
setback distances to ensure that coastal processes do not affect development, and vice versa. Requirements
for setback distances are included in the State Coastal Planning Policy No 2.6, which addresses land use

planning and development issues specifically as they relate to the protection and management of the coast.

Schedule One, Section D of the Policy - “Factors to be Considered in Calculating Coastal Processes
Setback” - requires a range of factors to be considered when calculating a setback to protect development
from physical processes on the coast. The values for these factors are “based upon the best available data,
a conservative estimate of that factor and includes allowance for uncertainty”. The third factor D.3 (S3)
Distance to Allow for Sea Level Change is explained in the policy as provided below:

The setback to allow for sea level rise is based on the mean of the median model of the latest Assessment
Report of the IPCC Working Group (currently, the Third Assessment Report of the Intergovernmental Panel
on Climate Change Working Group, January 2001). The vertical change predicted by the current model
between the years of 2000 and 2100 is 0.38 metres. A multiplier of 100, based on the Bruun Rule shall be
used and gives a value for S3 = 38 metres for sandy shores. For other shore types, S3 shall be assessed in
regard to local geography.

The policy makes a particular reference that the value for sea level change is based upon an imperfect
knowledge of the underlying physical processes. As knowledge improves, the WAPC will update the
values in consultation with, and agreement of, the Department for Planning and Infrastructure.

More detail and/or advice on the factors and the models used to calculate the value given for each factor
can be obtained from the Senior Coastal Engineer, Asset Management Directorate of the Department for
Planning and Infrastructure on (08) 9264 7777. Website www.dpi.wa.gov.au.




Case Study 6 - Planning for Bushfire Mitigation in the ACT

In 2005, as a result of the 2003 bushfires that devastated
L\HL‘H o) e Canberra, the ACT Planning and Land Authority (ACTPLA)
adopted under the Territory Plan the Guideline Planning
for Bushfire Risk Mitigation in the ACT. This Guideline
| ovoecenoee WS formally adopted in January 2006. As such, it must be
aneser> taken into consideration in all planning processes including
e development applications. The Guideline seeks to ensure that
bushfire risk is appropriately assessed and considered during
planning, development and construction in the ACT.

Although the planning of the city has always taken bushfire risk
into account, the Guideline responds to the need to overtly:

e | 2 take site specific conditions into account

| mwieod @ se risk assessment in the opportunities and constraints
analysis

e jdentify any required bushfire mitigation measure

e integrate the findings of the latest bushfire research

7 All new suburban estates and rural residences within the

declared Bushfire Prone Area are required to undertake

bushfire risk assessments and any required higher
construction standards for dwellings must comply with the

SERVICE COURT ‘:,_L,
gravel surface, 55
garbage & compost A
bins, water tank

Climbers
o fences
E

Wide gate
for access

TR
Dryland grass E
front lawn

Low hedge to
front boundary

FIREWISE Garden Layout design
Courtesy: ACT Planning and Land Authority

Building Code of Australia.

Risk mitigation measures that have been identified as a result of the bushfire risk assessment include:

e higher residential design and construction standards to be applied through lease and development
conditions to buildings to mitigate against ember attack (Level 1 construction)

e Quter, Inner and House Asset Protection Zones

e water supply infrastructure to agreed capacity levels

e provision of emergency access in the form of an outer ring road or fire trail and access points - an
additional clearance of 0.5 metre on both sides of the road is required to be kept clear of all street
furniture including signs

e increased verge width to residential blocks on the urban edge with dryland grass surface

® street trees species selected for low bark flammability characteristics.

Whilst no existing urban area within Canberra is declared a Bushfire Prone Area, it is encouraged that

the threat posed by bushfires be considered by the building owner in any redevelopment of an existing

property or extension to an existing house. To assist with this, two FIREWISE information brochures (Home

Design & Construction and Home Gardens) have been prepared outlining techniques to reduce the risk to

homes and gardens.

Importantly, the Guideline is complementary to the ACT Emergency Services Authority’s Strategic Bushfire

Management Plan Version 1. This Plan is a strategic document outlining measures for the prevention,

preparedness, response and recovery from bushfires in the ACT.

For additional information on the Guideline Planning for Bushfire Risk Mitigation in the ACT or

the FIREWISE series please refer to www.actpla.act.gov.au/TPlan/planning_register/register_docs/

bushfireguidefeb06.pdf or phone (02) 6207 1923.
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4.7 NATURAL RESOURCE MANAGEMENT

Potential adaptation actions that local governments could undertake in the natural resource management
sector are listed in Table 10.

All natural ecosystems are vulnerable to climate change and as identified above, coastal management is one
area of natural resource management at a local government level in which climate change impacts have
already been integrated into some decision-making. A range of potential adaptation options available for
protection of these resources commonly documented includes:

e agbandon - allow natural processes to continue unabated
® protect - shield areas from relevant climate change impacts and identified hazards
e adapt - formulate measures that allow continued or extended use of vulnerable land and resources

e retreat - instigate measures to minimise the costs of changing land-use once threatened by coastal hazards
and climate change impacts

e do nothing (Rigby and Haward, 2005).

Impacts on the coast are not just restricted to changes in landforms. Changes to wetlands due to sea level
rise, shoreline erosion and saltwater intrusion are also important impacts associated with climate change.

Other aspects on which climate change could potentially impact include natural coastal habitats, biodiversity
and other land resources and these are already vulnerable to risk due to stress from other man-made
activities such as pollution and land clearing. The loss of natural habitats and changing land use activities

to accommodate continued population growth and urban expansion will continue to place pressure on the
natural environment and the specific processes that sustain their ecosystems (Planning Institute of Australia,
2004). The City of Salisbury’s development of a large wetland area, as part of a stormwater management
strategy, is a good example of where the provision and maintenance of a natural resource area is an
adaptation action itself (see Case Study 7).

IParafield Stormwater Harvesting Facility ~ harvest and treat
'of stermwatek for reuse. Photo courtesy: City of Salisbuty
: ks . l -




CLIMATE CHANGE ADAPTATION ACTIONS FOR LOCAL GOVERNMENT

Case Study 7 - City of Salisbury - Stormwater Recycling Through Wetlands

In 1984, the City of Salisbury prepared and approved
the initial concept of developing 42 hectares of low-
lying, saline land into a stormwater detention basin and
wetlands habitat. The result, the Greenfields Wetlands,
had its first stage completed in 1990 and was one of the
first large constructed urban wetlands in Australia.

s Since then wetlands have been incorporated as an integral
, : - ~  part of stormwater drainage systems in the City of
“5 o ' ., Salisbury and are being developed as part of the Council’s
DCEIE LSRN ERC R CECVICIREERIE LI drainage infrastructure wherever opportunity permits,
basin Photo courtesy: City of Salisbury with all new residential subdivisions in the last ten years
required to install wetlands to contain stormwater on site
as much as possible. Large industrial developments have also been actively encouraged to develop wetlands.
As a result, the City now has more than 30 wetlands that cover approximately 250 hectares.

Urban stormwater run off is harvested and purified in wetlands which is in turn made available for
irrigation and industrial use, or is stored in underground aquifers for later use (aquifer storage and
recovery).

The City’ alternative strategy for managing urban stormwater was driven by a combination of a number of factors:
e the flood prone nature of the local area

e recognition that stormwater is a resource that can be used to improve the amenity of the urban
landscape and enhance the existing environment

e the significant environmental impacts of stormwater if it is left to be discharged untreated.

Aside from the reduced need for underground pipes, concrete drains and channels, and therefore
reductions in infrastructure costs, there have been a number of associated benefits to the local environment
and the community resulting from the use of wetlands as a stormwater management option including:
e greater flood control and reduction in peak flow rates by up to 80%
e water quality improvements with reduced flows of polluted surface water
e creation of natural habitats and biodiversity for flora and fauna
e opportunities for recreation and environmental education
e harvesting of water for reuse and aquifer recharge
e general enhancement of the local landscape.
While not specifically driven as a means of adapting to climate change, the City’s initiatives will also have
the associated benefit of assisting the local environment and community adapt to the impacts associated
with a changing climate.
The City is continuing to build on this good base into the future by adopting an Integrated Water Cycle
Management Plan (IWCMP). This plan will integrate the management of rainwater, stormwater,
groundwater, wastewater and potable water. The primary objective of this plan is to replace up to 20 GL/
annum of mains water by utilising ‘smart’ rainwater tanks, recycled stormwater, sustainable groundwater
(extracted under licence with credits obtained with aquifer storage and recovery injection) and a mix of
recycled stormwater/recycled effluent.
Further information on the use of wetlands for stormwater management or other water management
~initiatives undertaken by the Council can be obtained from the Water Systems Division, City of Salisbury.
- \\\\ Ph. (08) 8406 8574 or www.salisbury.sa.gov.au.
A\ \\
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Case Study 8 - Darwin City Council Environmental Management Plan and Atlas

Where you live
in Darwin is speciol

Did w that where you live is special and so are 24 other areas in Darwin? Each area has its own unique environmental, recreational, s
cullura a1 use cheraciorate and eses. Darun City Goundi 15 developing an Environmania) Management Plan t protoct Darwi's o ronmon
and your quality of lfe into the future.

k ironmental issues and concerns differ greatly across Darwin? For

Did you know that enviror r example, some pollution moves with stormwater.
Stormusterfows s s and e iy discharges into the harbour. Tharcloe, (e thngs that we o ca

nhave 2 big impatt m o alty of siomcter
impact on the harbour

Did you know that for us to protect what is important to you we have to know what we have in the first place? Our first step has been to create a ‘map’ of

‘each area, which we call an Environmental Management Unit and these are then combined in an Atlas.

To ensure that this Atlas covers all the bases we have started with what information we already know about

ach area and have identified what some of the issues are. Most importantly we need to be sure that:

. reprasents e views o Daruinreidris.
Council is aware of whatyou would ke 6 606 protaciad now and o e ftur

+ Important environmental coneerme. rablams and saues i your helghbourhood a1 recordod so that

Council’s Action Plan reflects the wishes and expectations of the community as a whole.

ur environment and have your say

closed survey

Help us to protec
the 1

Your Aldermen are Alderman Joanne San naster pho e 040& 7A6 457 (Chairman, Envi
phone 0439 751 954, Al

ry Committee)
o 0400 659 661
6961 0714 (AH)

An Atlas extract for your local ar vided below. The full Atlas and all related strategies

ed at
 Casuarina, Karama, Nightat and City (Giic Cerire) and o ihe Coundi wavehe: s

EMP Atlas Extract for Dinah Beach/Stuart Park
Environmental Management Unit (EMU)

Description:
Th DINAH BEACH/ STUART PARK ENVIRONMENTAL MANAGEMENT UNIT (EMU) includes the suburbs of

Vacth\ b me hinese Csme(ery and One Mie Dam
The Natural Environment :

8 maintained recreation parks including Anne Park, Beatrice
Park, Dinah Beach Park, Bill Sullvan Park, Gothenburg
k (2).

The Social and Built Environmenf t
« The Dinah Beach/Stuart Park EMU is home to

der

1 oval - Dinah Beach Oval

«  Dinah Beach Boat Ramp
10l

e National Estate includes the
Cme(ryWITwENS nd
m H

Land ownerstip restswih a varcty of stakeholders
h Crising Yacht Cub
m,m Government, priv
‘commercial community (freehold)

Courtesy: Darwin City Council

Darwin City Council has recognised that effective
environmental management depends on having
knowledge of local environmental values and
issues. The City has also recognised the need
for appropriate policies and procedures to be

in place to ensure environmental concerns,
including climate change, can be effectively
addressed in a timely and sustainable manner.
To facilitate the appropriate management

of environmental issues, the City has made

a commitment to the development and
implementation of:

® a community focused Environmental
Management Plan (EMP) for Darwin

e an organisationally focused Environmental
Management Strategy (EMS).

Together these tools provide the mechanism
for the City to allocate resources, assign
responsibilities and continually evaluate
practices, procedures and processes to address
environmental risks.

The process for the development of the City’s
adopted EMP model includes the following
activities:

e development of an EMP strategy paper

e preparation of a City Atlas of Values - this
divides Darwin City into separate Environmental
Management Units (EMUs) based on the City’s

24 identified hydrological subcatchment boundaries and for each of these identifies known environmental,

recreational, cultural and land-use values and issues
e community and stakeholder consultation

e Action Plans - management options for the top ten issues in each of the 24 EMUs will be selected and
costed to enable the development of four-yearly works programmes for these issues and costing of these

included in Budget submissions.

This information will be consolidated into an overarching EMP with a yearly review. Reporting will be
undertaken on completed actions and programmes and community response, to allow for changes in

priorities and issues.

Funding for current and future EMP action is facilitated through the council-approved budget for
the EMP 10-year Capital Works Program for the areas of water quality, biodiversity, air quality and land

management.

Further information on the City of Darwin’s Environmental Management Strategy and associated Plan and
Atlas can be obtained at www.darcity.nt.gov.au/aboutcouncil/city_planning/EMP_mgmt_plan.htm or from

the Environment Manager on (08) 8930 0530.




CLIMATE CHANGE ADAPTATION ACTIONS FOR LOCAL GOVERNMENT

4.8 WATER AND SEWERAGE SERVICES

A good deal of activity in the provision of water resources has already been undertaken at a local government
level to identify and implement actions to serve the purpose of assisting community adaptation to climate
change. The continued implementation by local government of water efficiency and demand management
initiatives (e.g. rainwater harvesting, water-wise gardens, water efficiency ratings on equipment), will help
communities adapt to decreased water availability as a result of climate change.

Commonly identified existing adaptation mechanisms include:

» use of water efficient appliances and hardware

- water efficient urban design and housing standards

- water efficient garden planting and watering

« supplementing supplies with recycled water

« Watering restrictions

- appropriate pricing mechanisms

« detection and control of leaks including water pressure management (Brisbane Institute, 2005).

Enhanced community education and engagement will continue to play a role in the adaptation of local
government water and sewerage services.

Table 11 identifies adaptation actions relevant to the provision of water and sewerage services by local
government. Appropriate strategies have also been identified under other sections, namely recreational
facilities, infrastructure and planning. Case Study 9 has also been provided to illustrate existing initiatives in
water management that qualify as adaptation actions with additional benefits.

Case Study 9 - City of Melville Sustainable Water Management

Groundwater provides a major source of Western Australian water supply and in particular supplies about
60% of Perth’s water. Local governments can also rely on groundwater for activities such as irrigation of parks
and gardens and, although the relationship between groundwater and climate change is still uncertain, this
resource is potentially threatened with groundwater being lost through increased evaporation rates.

The City of Melville has recognised that good management of groundwater is essential to ensure that growth
(i.e. new developments) can still occur, whilst maintaining sustainable yields from the groundwater aquifers
into the future. As such, it is a key performance indicator of the City's Strategic Plan to limit groundwater use
to 90% of allocated quantity. The City has also been actively developing strategies and procedures that will
enable it to practice sustainable water management within its area. One such strategy is that the City has
adopted the rationale “if you can’t measure it, you can't manage it” and, progressively over the last 10 to 15
years, has been adding meters to its groundwater bores to enable monitoring and sustainable management of
groundwater extraction.

The City has recognised that volumetric-based groundwater monitoring is much more practical and
monitoring of these resources is a form of process control, risk management and asset management. Over the
coming year, the City of Melville will also concentrate on real-time water monitoring activities and has plans to
trial wireless water meters internally before applying these more widely so that the local community can play
a role in monitoring its own water budget. These initiatives have been funded as ongoing investments by the
City with regular budget allocations made appropriately. The City of Melville is also investigating the ability to
access funding through the National Water Initiative.

Further information on the above initiatives is available at www.melville.wa.gov.au or phone (08) 9364 0617.

N
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CLIMATE CHANGE ADAPTATION ACTIONS FOR LOCAL GOVERNMENT

4.9 GENERAL ADAPTATION MEASURES

There are a number of adaptation measures that can apply across all responsibilities, roles and jurisdictions of
local government. These are identified in Table 12.

Table 10 - Adaptation Actions that Apply Across Sectors

ADAPTATION ACTION BENEFITS (ECO/ENVIRO/SOCIAL) COSTS
« Strengthen profile of climate change « Incorporate climate change scenarios into e Economic costs of
within local government, and combine policy and decision-making processes. education programmes
with the sustainability agenda. » Environmental and social benefits of improving and staff time dedicated
awareness of integrated planning principles to these.

and the sustainability agenda.
« Increased staff capacity.

e Raise local community awareness of » Environmental and social benefits of improving e Economic costs of
climate change and adaptation actions awareness of environmental topics. awareness campaigns.
that can be implemented at home and
that have ancillary benefits in addition to
those associated with climate change,

e.g. water and energy conservation
measures, etc.

= Establish communication channels = Economic benefits of having access to = Economic costs
between scientists and local government communication channels between scientists of establishing
officers. and local government. and maintaining

communication channels.

= Improve public sector capabilities through = Economic, social and environmental benefits = Economic costs of
capacity building activities for local of having access to improved environmental providing capabilities,
government staff. services. and potential cost of

underutilising capabilities.

= Complete climate change risk = Improved understanding of existing climate  Cost of undertaking risk
assessments. vulnerabilities of local government functions, assessment, and updating
potentially leading to improvements in these the assessment to
functions. maintain its validity.



4.10 REGIONAL AND PARTNERSHIP APPROACHES

Adaptation to climate change does not necessarily require a fundamental change to actions that are already
being undertaken by local government. Many actions that could be considered to be adaptation actions
and programmes are already in place within some proactive councils (i.e. green building, water and energy
efficiency initiatives) and while perhaps these have been initially established for reasons other than the risk
of climate change, they nevertheless represent an adaptation action. An adaptation action may be simply to
increase the frequency or magnitude of existing programme implementation and monitoring.

The following are approaches that may assist local government in the implementation of actions:

e using a risk management framework to identify risks, set priorities, decide on strategies to manage risks,
assign responsibilities for action and monitor progress

e adopting a regional approach in driving adaptation
e partnerships with state and federal government and/or private industry.

REGIONAL APPROACHES

A regional approach is an efficient mechanism for local governments to engage in the implementation of
adaptation actions because it allows for the sharing of resources and knowledge. Given that many of the
climate change adaptation issues that face councils are similar, particularly for neighbouring councils,
cooperation can provide substantial benefits.

Collaboration on a regional scale is not a new concept to local government, with regional organisations of

councils already operating in most states of Australia. A number of organisations of councils are focused

specifically on issues related to climate change and environmental management with examples of these

including:

e Greenhouse Alliances - these regional alliances in Victoria are funded by the state government but provide
local government with the opportunity to network and share resources (see Case Study 10)

e Regional Councils - in Western Australia, as within other states, amalgamations of councils into regional
groups such as the Eastern Metropolitan Regional Council and the Southern Metropolitan Regional
Council has proven to be an efficient mechanism for the implementation of environmental management
programmes

e Sydney Coastal Councils Group - promotes coordination between member councils on environmental
issues.

Solar hot water pa Shire Givie
Photo Couirtesy: WestefrPort _G."(_e.gam:_}‘_(_)v e Allia
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Case Study 10 - Western Port Greenhouse Alliance

The Western Port Greenhouse Alliance (WPGA) is a regional
partnership that was established in July 2004 to provide

a regional framework for local stakeholders to respond

to climate change and work together on greenhouse gas
abatement projects.

The establishment of the WPGA was made possible through
the provision of funds by the Victorian Department of
Sustainability and Environment (DSE) under the Victorian
Greenhouse Strategy's Regional Partnerships Program and
has been formed under a Memorandum of Understanding
between:

e City of Casey (Alliance host)
® Bass Coast Shire

e Cardinia Shire

e Frankston City Council

@ Mornington Peninsula Shire.

A Management Committee has been formed with
representatives from each of the above organisations along
Bass Coast Windfarm, Wonthaggi. with the International Council for Local Environmental

Photo Courtesy: Western Port Initiatives (ICLEI) and the Victorian DSE. A Regional
e e Coordinator to coordinate its activities has also been
employed.
The Victorian Greenhouse Strategy was released in June 2002 and commits the Victorian Government
to supporting greenhouse abatement activities by local communities and includes a number of specific
programmes to facilitate greater participation in greenhouse abatement activities across regional and rural
Victoria. The Regional Partnerships Program was established under Action 5.5 of the Strategy with the
Western Port region being identified for a Regional Partnership due to its combined regional and rural
focus.

One of the WPGA's current projects is an assessment of climate change needs, potential impacts and
adaptation options for key stakeholders in the Western Port region, one of three regional climate impacts
studies in Victoria being funded by the AGO and the DSE. The WPGA has engaged Marsden Jacob
Associates, the Regional Development Company and the CSIRO Climate Impacts Group to undertake this
project which aims to:

® raise awareness of the potential impacts of climate change in the region

® assess natural and human vulnerabilities to climate change impacts in the region

e explore possible adaptation opportunities.

The outcome will be the Climate Change Impacts and Adaptation Scoping Report which will determine

strategic directions in assisting stakeholders within the Western Port region to prepare for and adapt to the
impacts of climate change.

Further information on either the WPGA or its work can be obtained at www.casey.vic.gov.au/wpga/.



PARTNERSHIPS WITH GOVERNMENT/PRIVATE INDUSTRY

Partnerships with different levels of government and/or business are a useful (and sometimes essential)
mechanism for increased implementation of adaptation actions. Partnerships enable the sharing of
resources, existing knowledge and avoid the “reinvention of the wheel” by local government. In some cases
relationships with private organisations will be needed for particular local government functions (such as the
building industry). State government agencies may also be able to provide guidance or assistance.

Existing joint initiatives between local and state governments which could potentially be broadened to
include climate change as an issue are:

e The Queensland Disaster Management Alliance, a collaborative approach to disaster management
planning that is a joint initiative between the Local Government Association of Queensland and the
State Department of Emergency Services. This alliance has been driven by the recognition that local
governments play a critical role in planning for and managing disasters that impact on their communities.

@ Regional Alliance Groups are made up of individual local governments who may choose to align
themselves with other local governments based on shared risks or other common social, environmental
or economic criteria. These groups are established to, among other activities, “raise issues and provide
collective solutions to disaster management problems” and “promote and facilitate the integration of
comprehensive disaster management planning into local government corporate, operational and financial
planning processes”.

e |n Victoria, a partnership between the Department of Sustainability and the Environment, the Municipal
Association of Victoria and the Country Fire Authority is another example of where a partnership
approach is being adopted (see Case Study 11). While this example is not specifically referring to climate
change as an issue, it provides a useful example of how different levels of government are working together
to achieve an outcome. It also shows how the framework adopted by this project is equally applicable to
the development and implementation of adaptation actions at a local government level.

Case Study 11 - Integrated Municipal Fire Management Planning Project

“ w «== The Victorian Department of Sustainability and the Environment is working with
g ﬂ the Municipal Association of Victoria and the Country Fire Authority on a project
I M F M P offire prevention, preparedness, response and recovery (PPRR). This project has
N antent P been initiated in recognition of the fact that there is a need for more consistency
in planning and broader cooperation between fire and other emergency agencies,
local government and communities. Its objective is to provide assistance to
municipalities to help them to include the fire management planning framework in

their current emergency management arrangements.

Further information can be obtained at http://www.mav.asn.au/imfmp

An example of a partnership approach between business and government is illustrated by the Insurance
Australia Group (IAG). In 2004, IAG developed a partnership with local government planners in New
Zealand to determine the most appropriate flood planning levels for the future. IAG provided the scientific
modelling results which showed changes in extreme rainfall which the local government then used to
determine the likely changes to future flood levels. This was then incorporated into their flood mitigation

programmes (Stagnitta et al., 2005).

\ 49
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Another example of how partnerships with local government may support uptake of adaptation actions
is the voluntary and incentive-based building labelling standard which has been developed by the Urban
Development Institute of Australia (see Case Study 12).

Case Study 12 - Development of an environmental labelling scheme
“EnviroDevelopment”

As an industry policy organisation, the Urban Development Institute
of Australia (QId) has recognised the need for both public and private
organisations to take greater steps towards both adaptation and mitigation
of climate change and its impacts. To assist this, the Institute is currently
; working on the implementation of an environmental labelling scheme
| called EnviroDevelopment. The purpose of the initiative is to encourage
enviro the rapid adoption of sus_tainable developmen_t principles in Qu_eenslandb
- urban sector. The strategies promoted by EnviroDevelopment will offer
DEVELOPMENT.., \ benefits in regards to both climate change adaptation and climate
change mitigation. Indeed, an awareness of climate change issues was a major driver for the Institute’s
commitment to the project.

EnviroDevelopment will help raise the awareness of climate change issues within governments (particularly
local governments), the development industry, and the community. The standard supports both climate
sensitive and water sensitive urban and building design and has elements dedicated to community,
ecosystems, energy, materials, waste and water.

As a voluntary, incentive-based framework, EnviroDevelopment demonstrates how partnerships with local
government can support climate adaptation and achieve development outcomes for mutual benefit.

For further information on the development of this project please contact the Urban Development
Institute of Australia on (07) 3229 1589 or visit www.envirodevelopment.com.au

The AGO is currently supporting another practical example of initiating local government adaptation action.
ICLEI — Local Governments for Sustainability have been contracted to manage a process in which six Local
Councils pilot the use of the AGO climate change risk management guide for integrating climate change
considerations into council operations. This project will result in a set of useful technical and guidance
materials that all local governments in Australia will be able to access from the Australian Centre for Climate
Change Adaptation website.

Five integrated assessment projects have also been initiated by the AGO in partnership with state, territory
and local governments, research institutions and local communities. They foster collaboration and
recognition of the need for differentiated approaches when integrating adaptation considerations in real life
council operations. The projects will provide cost efficient and environmentally effective information and
adaptation options for decision makers in the study areas that will be transferable to other similar settlements
across Australia.



5 Examples of Climate Change Adaptation
Initiatives in Australia

There are many initiatives in Australia that may provide useful examples or sources of information to

assist local governments in the development of climate change adaptation actions relevant to their own
jurisdictions. This list is not exhaustive and there are many other initiatives being undertaken at all levels of
government. Identifying best practice adaptation examples is an ongoing process that requires an integrated
approach and interaction between disciplines, consequently many of these examples fall across a number of
sectors or areas of responsibility.

INFRASTRUCTURE AND PROPERTY SERVICES

e BASIX - the Building Sustainability Index is a NSW web-based planning tool designed to assess the
potential performance of residential buildings against a range of sustainability indices. Features required
to be incorporated in sustainable building design include recycled water, rainwater tanks, AAA-rated
showerheads and taps, native landscaping, heat pump or solar water heaters, roof eaves/awnings and wall/
ceiling insulation. Many developments in NSW now require a BASIX Certificate prior to their approval
(www.basix.nsw.gov.au).

e Enviro-Development - a performance-based tool developed by the Urban Development Institute of
Australia (QId) to encourage developments incorporating efficient energy use, water conservation,
biodiversity protection and use of environmentally responsible materials (refer to Case Study 12, p55).

e Flood plain mapping activities - a number of local councils are identifying risks within their local area and
participating in the distribution of flooding awareness material to the general public with regard to the
impacts on their housing and property.

e Cyclone Testing Station and Hail Gun - given the relevance of the impacts of climate change to the
insurance industry, the Insurance Australia Group (IAG) have been sponsoring adaptation research
activities. Examples of these activities include the Cyclone Testing Station which aims to understand
the susceptibility and vulnerability of different building types to damage from tropical cyclones and, the
‘Hail Gun’ project, which is testing the susceptibility of various roofing materials to hail damage.

HEALTH/RECREATION

e Partnership programmes such as SunSmart Local Government (www.sunsmart.com.au) in Victoria
and Cancer Council Community Partners (www.cancercouncil.com.au) in NSW have been developed
recognising that local government is uniquely positioned to help reduce the incidence and impact of skin
cancer in the community through community education activities.

PLANNING

e Sustainable Regional and Urban Communities Adapting to Climate Change project - instigated by the
Planning Institute of Australia (Qld Branch) and the AGO, this four stage project provides guidance on
how the planning system in Queensland can assist local and regional communities to adapt to climate
change. This project’s outputs are relevant to other Australian states (www.planning.org.au).

e Guidelines for Responding to the Effects of Climate Change in Coastal and Ocean Engineering - prepared
by the Australian Institute of Engineers to provide assistance to coastal and ocean engineers in assessing
climate change significance for particular situations or projects. This includes possible adaptation options
for climate change threats (www.engineersaustralia.org.au).
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e |ndicative Mapping of Tasmanian Coastal Vulnerability to Climate Change and Sea Level Rise -
identification of Tasmanian coastal areas potentially vulnerable to increased storm surge flooding and
sandy shoreline erosion and recession as a result of global climate change and sea level rise.

Some specific examples of how adaptation has been included in coastal planning policy at a state level are included
in Table 5.

Table 11 - Examples of Climate Change Adaptation Requirements in State Coastal Planning Policies

LOCATION ADAPTATION MEASURE

South Australia The Coast Development Board has adopted the median sea level predictions of the IPCC as part
of its policy which allows new developments to be reasonably protected from a 1 metre sea level
rise by 2100. The Board also recommends that building and site levels should be 0.3 metres
above the 100-year average return interval water level.

Western Australia The Western Australian State Coastal Planning Policy includes consideration of climate change
with the preferred management option of the application of an adequate total setback, and where
there is defined public-benefit, the possibility of setback exemptions that either accept the eventual
loss of infrastructure or the need for capital protection works (Refer to Case Study 5).

Queensland The State Coastal Management Policy provides for “planning to adapt to climate change and
sea level rise” so that the coast is managed to allow for the occurrence of these changes while
providing protection for life and property.

NATURAL RESOURCE MANAGEMENT

e National Biodiversity and Climate Change Action Plan 2004 — 2007 - the plan is a result of recognition
in the National Greenhouse Strategy that biodiversity is one of the key sectors sensitive to the effects of
climate change and for which adaptation planning is needed. This Plan sets out a series of adaptation
strategies and actions to minimise negative impacts of climate change on biodiversity and maximise the
capacity of species and ecosystems to adapt in the future (www.deh.gov.au/biodiversity/publications/
nbccap/).

e Guidelines for Regional Natural Resource Management (NRM) Planning in Queensland - include a module
and guideline, Adaptation to Climate Change in Regional NRM Plans, that address climate change
adaptation in regional natural resource management plans, target setting and investment strategies (Www.
regionalnrm.gld.gov.au/policies_plans_legislation).

WATER AND SEWERAGE SERVICES

e State-based water efficiency and demand management initiatives - e.g. Waterproofing Adelaide (www.
waterproofingadelaide.sa.gov.au) which requires councils to develop stormwater management plans
on a whole-of-catchment basis and the SA Water Conservation Handbook for Local Government (www.
environment.sa.gov.au/sustainability/water_resources).

e | ocal government stormwater management - strategies and plans designed to assist councils and other
stakeholders to manage the environmental quality of urban stormwater run-off and provide a framework
for integrating stormwater management into existing management and planning activities.

e |CLEI Water Campaign - a voluntary capacity-building programme to assist local governments to conserve



water. The programme is based on the achievement of milestones including - preparation of an inventory
of water consumption and water quality management data; establishment of goals for water conservation
and water quality; and development, implementation, measurement and reporting of a Local Water Action
Plan (www.iclei.org/water/).

e Water Sensitive Urban Design (WSUD) in the Sydney Region - a collaborative project to enhance the ability
of council staff to promote and implement sustainable water management practices in council operations
and development projects. Tools include the Water Sensitive Planning Guide for Sydney Region and
Technical Guidelines to provide guidance on best management practice design (www.wsud.org).

e Water Sensitive Urban Design principles - these have been adopted at a local government level at varying
degrees across Australia via activities such as encouraging the increased use of water tanks for domestic
supplies and landscaping that reduces overall water use.

e Community Water Grants - local governments are eligible to apply for a community water grant from the
Commonwealth Government to encourage wise water use (www.communitywatergrants.gov.au). Recent
local government projects receiving grants provide useful examples of potential adaptation actions such
as subsidising the installation of rainwater tanks on residences, retrofitting dual flush toilets and water
efficient shower roses to houses and businesses, and installing underground tanks to collect rain water to
be used to supply shower and toilet water requirements at local recreational clubs.

Specific examples of potential adaptation options available to local government that will have a net benefit
regardless of the ultimate degree of climate change are provided in Section 5.

Brisbane City
Photo courtesy: Alastair Betts and the Department of the Environment and Water Resources
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Appendix A: Consulted Stakeholders

Organisations consulted during the preparation of this report are listed below.
ACT Office of Sustainability (part of the Chief Minister’s Department)
ACT Planning and Land Authority (ACTPLA)

Association of Bayside Municipalities (Vic.)

Australian Building Codes Board (ABCB)

Australian Local Government Association (ALGA)

Brisbane City Council (QId)

Central Victorian Greenhouse Alliance

City of Marion (SA)

City of Melville (WA)

City of Port Adelaide-Enfield (SA)

Conservation Council of the South East Region and Canberra (CCSERAC)
Darwin City Council (NT)

Department of Agriculture, Fisheries and Forestry (Cwlth)
Department of Conservation and Land Management (WA)
Department of Energy and Infrastructure (SA)

Department of Environment (WA)

Department of Environment and Conservation (NSW)
Department of Health and Ageing (Cwlth)

Department of Local Government and Planning (QId)
Department of Local Government and Regional Development (WA)
Department of Natural Resources (NSW)

Department of Natural Resources, Environment and the Arts (NT)
Department of Natural Resources and Mines (Qld)

Department of Planning and Infrastructure (WA)

Department of Premier and Cabinet (Greenhouse Unit) (WA)
Department of Primary Industries, Water and Environment (Tas.)
Department of Sustainability and Environment (Vic.)
Department of Transport (SA)

Eastern Metropolitan Regional Council (WA)

Engineers Australia

Environment Protection Authority (Vic.)

Gold Coast City Council (QId)

ICLEI (Cities for Climate Protection)

Insurance Australia Group

Indian Ocean Climate Change Initiative (IOCI)

Ku-ring-gai Council (NSW)

Municipal Association of Victoria




CLIMATE CHANGE ADAPTATION ACTIONS FOR LOCAL GOVERNMENT

Northern Alliance for Greenhouse Action (NAGA)
NSW Greenhouse Office

Northern Territory Local Government Association
Northern Territory Power and Water

Office of Local Government (SA)

Parramatta City Council (NSW)

Planning Institute of Australia (QId Division)
Property Council (SA Branch)

Queensland Health

South Australia Local Government Association
South Australian Office of Sustainability

State Emergency Service (Tas.)

Sydney Coastal Councils (NSW)

Tasmania Local Government Association

Urban Development Institute of Australia (QId)
Western Australia Agriculture

Western Australia Local Government Association
WaterCorp (WA)

Western Port Greenhouse Alliance (Vic.)



Appendix B: Local Government Functions

Six key local government functions and responsibilities have been identified for the development of climate
change adaptation strategies. The size, structure and activities of local councils are diverse. This makes it
difficult to make broad generalisations when identifying appropriate adaptation actions. State and territory
legislation provides the framework for the role of local government across Australia and therefore the roles
and responsibilities of local government, and their level of control over these, varies between each state and
territory. A summary of the broad functions considered during the preparation of this report is provided at
Table B1.

Table B1 - Description of Local Government Functions

INFRASTRUCTURE AND PROPERTY SERVICES

* Management and maintenance of essential ‘hard’ infrastructure networks such as provision, replacement and maintenance of
local roads, drainage systems, recreational facilities, parks, gardens and open space, and in some states, water and sewerage
infrastructure within council areas.

= Planning responsibilities affecting the provision of infrastructure, such as town planning, rezoning of land, subdivision approval,
development assessment and building regulation. Note: local government in the Northern Territory does not have the functions
of planning, such as development assessment, nor building regulation. (Planning powers reside within the Northern Territory
Department of Planning and Infrastructure, with most development proposals being considered by the relevant Development
Consent Authority - a committee which includes members of the local council).

= Management and maintenance of ‘soft’ infrastructure services such as cultural, civic and library facilities.

= Collection and management of municipal waste.

PROVISION OF RECREATIONAL FACILITIES

= Construction, management and maintenance of council-owned community and recreational facilities including parks, sports
fields and stadiums, public golf courses, swimming pools, sport centres, halls and camping grounds.

= Hosting of community, sporting and recreational events and issuance of permits for events to third parties.

= Provision of a range of services and programmes such as festivals, sporting programmes and leisure programmes.

HEALTH SERVICES

= Environmental health activities - such as environmental protection, sanitation services and waste management.
= Public health activities - development, implementation and enforcement of public health policies and regulations.
= Health promotion and preventative health programmes and services.

= Health inspections and enforcement of food quality standards.

= Recreation and leisure facilities and services - such as provision and maintenance of parks and sporting centres.
= Typically provides first management response to emergencies such as bushfires and floods.

= Special services to deal with the social consequences during and after natural disasters.




CLIMATE CHANGE ADAPTATION ACTIONS FOR LOCAL GOVERNMENT

PLANNING AND DEVELOPMENT APPROVALS

= Translation of state planning and management policies and legislation into local actions.

« Strategic planning - through land use zoning and statutory controls on freehold land and locally managed public open space.

= Administration of building regulations in accordance with the Building Code of Australia (BCA) and other planning and building
by-laws, e.g. council building standards to “bushfire proof” and “cyclone proof” buildings in vulnerable areas.

= With the exception of the Northern Territory, development control of nearly all activities and works on freehold land and crown
land (except national parks and state forests) through development consent powers e.g. setbacks, density restrictions, clearing
controls, erosion and sediment management, waste disposal (including pollution control).

= Enforcement powers for development consent conditions, waste management and unauthorised land uses, e.g. land clearing,
drainage, filling, unauthorised construction and some pollutant (including sediment) discharges.

= Development and administration of other incorporated plans and strategies adopted at a council level, e.g. foreshore
management plans, local sustainability plans, and asset management plans.

NATURAL RESOURCE MANAGEMENT

= Vegetation management including roadside vegetation, noxious weeds, and pests.

= Bushfire management and prevention in land vested under local government control.

< Influence over land clearance patterns through incentive programmes, such as planning amendments, rate differentials, levies
and developer contributions.

= Management of local open space to restore remnant vegetation and recreate habitat.

 Local tourism developments.

* Community engagement/provision of resources to volunteer groups under NRM and conservation works.

 Closure of parks and nature reserves to enable natural systems to recover after extended droughts, storms and fires.

WATER AND SEWERAGE SERVICES

= Provision of domestic water supplies, stormwater management control, treatment of household waste, provision of adequate
sewerage and drainage works and flood mitigation and flood plain management (although there are some differences across the
jurisdictions).

= Queensland - statewide provision of water and sewerage service to Queensland communities. The state government’s role in
water planning management is only a regulatory one.

= NSW - councils are only responsible for providing water and sewerage services in urban communities outside the Sydney,
Newcastle and Wollongong metropolitan areas.

= Tasmania - local government joint authorities own and operate water services via water authorities such as Hobart Water, Cradle
Coast Water and Esk Water that are established under the Local Government Act 1993.

= Western Australia - a number of councils are licensed providers of sewerage services and non-potable water supply that hold
operating licences under the Water Services Licensing Act 1995. Under these licences, councils are required to undertake
asset management and maintenance activities, and observe the Sewerage Code of Australia in the design and construction of
sewerage systems.

= Northern Territory - water infrastructure (with the exception of stormwater infrastructure) is typically delivered and maintained by
the Northern Territory Government in both regional and rural areas.



Appendix C: Climate Change Terminology

Table 1 defines key climate change terminology used. Definitions of climate change terminology are sourced
from two scientific reports - Climate Change 2001 - Impacts, Adaptation and Vulnerability (IPCC, 2001a) and
Climate Change - An Australian Guide to the Science and Potential Impacts (Pittock, 2003).

Table C1 - Glossary of Climate Change Terms

Climate change

Climate prediction

Climate projection

Climate scenarios

Mitigation

Adaptation

Vulnerability

Exposure

Sensitivity

Adaptive capacity

Any change in climate over time, whether due to natural variability or as a result of human activity.

An attempt to produce the most likely description or estimate of the actual evolution of climate into the
future.

Projection of the response of the climate system typically based upon climate model simulations.
These differ from climate predictions in that projections are based on assumptions that may or may not
occur (e.g. technological and socio-economic developments) and are therefore subject to substantial
uncertainty.

Simplified representations of the future climate, based on a set of assumptions. These can be derived from
projections, but are usually based on additional information sources. A “climate change scenario” is the
difference between a climate scenario and the current climate.

Response strategies that reduce the sources of greenhouse gases or enhance their sinks, to reduce the
probability of reaching a given level of climate change. Mitigation reduces the likelihood of exceeding the
adaptive capacity of natural systems and human societies.

Adjustment in natural or human systems in response to actual or expected climatic changes or their
effects, which moderates harm or exploits beneficial opportunities. This is the primary means for
maximising the gains and minimising the losses associated with climate change. The adaptation actions
that are the subject of this report are those that provide a net economic, social or environmental benefit no
matter what level of climate change occurs.

The degree to which a system is susceptible to, or unable to cope with, adverse effects of climate change.
Vulnerability is a function of the character, magnitude and rate of climatic variation to which a system is
exposed (exposure), its sensitivity to those changes and its adaptive capacity.

Relates to the influences or stimuli that impact on a system. Broadly it is the changes to the climate
conditions that a system will be exposed to.

Reflects the responsiveness of a system to climate and the degree to which changes in climate might
affect a system in its current form (meaning without adaptation). Sensitive systems are highly responsive
to climate and can be significantly affected by climate change.

Reflects the ability of a system to change in a way that makes it better equipped to cope with external
influences.

Sources - IPCC (2001a), Pittock (2003).




Potential Impacts of Climate Change on Local Government Functions
(Source: Climate Change Adaptation Actions for Local Government, Australian Greenhouse Office, 2007)

Assets/ service delivery Possible Climate Change Impacts

Infrastructure and Property Services

Road/ pavement = Changes in rates of deterioration — faster deterioration in wetter areas
construction and but potentially slower deterioration in areas where rainfall decreases.
maintenance Deterioration may also result from higher temperatures and increased

solar radiation.

= |nundation of surface and/or underground roads in coastal areas,
potentially resulting in destruction.

= Changes in frequency of interruption of road traffic from extreme
weather events and emergency transport routes disrupted.

Stormwater/ drainage = More intense rainfall resulting in inflow and infiltration into wastewater
networks

= Exceeding existing flood defences

= Exceeding drainage capacity

= Reduction in drainage capacity due to sea level rise and storm surge

Changes in mean and peak stream and river flows

Lower levels of rainfall, reducing pressure on stormwater systems

Buildings = Chanees in building heating/ cooling costs (can be either negative or
positive)

= Increased risk of damage from bushfires

= Changes in frequency of wind, rain, hail, flood, storm events and
damage, potentially resulting in destruction

= Cyclone damage and destruction due to changes in wind density

= Higher rates of building deterioration and associated maintenance costs

Coastal Infrastructure = Increased coastal erosion and inundation

= Increased frequency, or permanent inundation of, coastal infrastructure
and utilities e.g. water, sewerage, gas, telecommunications, electricity,
transportation

= Destruction, damage and disturbance to council-managed marinas and
boat ramps

= Increased erosion and/or exceedance of seawalls, jetties and other
coastal defences

Recreational Facilities

Provision and use of
recreational facilities

Impacts on coastal recreational infrastructure.

Loss of existing public space in coastal areas.

Impacts on tourism/recreation activities along the coast.

Increased costs associated with operation and maintenance costs of
public amenities/recreational sites due to storm damage.
Maintenance of recreational = Reduced water quality and quantity resulting in less watering/irrigation
facilities of open space and sports grounds and closure of ovals.

= Limited water for swimming pools, etc.

= Beach closures, e.g. due to E.coli levels after storms.

Health Services

Community/ Workplace health | = Milder winters improving communities’ comfort levels.

= Increase in geographical range and seasonality of vector-borne
diseases and the possibility for an expansion of receptive zones.

= High temperatures increasing incidence of food and water-borne
diseases.

= Risk of increased cryptosporidium infections during open water
swimming in summer.

= Health impacts due to exposure to extreme weather, e.g. heatwaves.

= Excessive rainfall events transporting contaminants into waterways and




drinking water supplies.

Increased pressure on drinking water supplies.

An increase in injuries due to increased intensity of extreme events, e.g.
storm surge and coastal flooding in coastal regions of Australia

Emergency/ bushfire
management

Increased emergency response and recovery operations.
Risks to public safety and tourism and longer term impacts on regional
economies.

Planning and development approvals

Planning policy and
developments

Inappropriate location of urban expansion areas.

Increased uncertainty in long-term land-use planning and infrastructure
design, i.e. location of future developments, suitability of infrastructure

designs to cope with changing climate, etc.

Cost of retrofitting of systems.

Loss of private property and community assets.

Increase in insurance costs.

Increased pressure on disaster management and response resources.
Early retirement of capital infrastructure.

Natural Resource Management

Coastal management

Increased coastal erosion and inundation.

Loss of private property/community assets.

Loss of beach width.

Changes to wetlands due to sea level rise, shoreline erosion and
saltwater intrusion.

Weed/ pest management

Changes in distribution of invasive species due to changes in climate
and associated loss of biodiversity and changes to bushfire intensity.

Biodiversity

Shifts in distributions of plant and animal species.
Increased risk of population and species extinctions.
Reduced ecosystem resilience to stress.

Increased ecosystem and species heat stress.

Increased pressure on dunal systems.

Changes to mangrove habitats due to salt water intrusion.
Increases in ecological disturbances.

Water and Sewerage services

Stormwater/ sewerage

Inundation of storm water and sewerage systems.

Increased peak flows.

Changes in groundwater levels.

Changes in flood plains.

Reduced dry weather sewerage flows.

Reduced/unreliability of power supply for sewage pumping and
treatment if existing electricity suppliers cannot maintain pace with long-
term changes in climate.

Wastewater = Changes in intensity of rainfall events impacting inflow and infiltration to
wastewater network.
= Potential for blockages and dry weather overflows during dry spells.
Water supply Changes in mean and peak stream and river flows.

Uncertain water availability.

Insufficient water supply in some areas.

Increased potential for water contamination.

Salinisation of surface and groundwater supplies.

Changes in availability of groundwater available for irrigation.
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PREFACE

The City of Joondalup Community Emergency Management Plan has been compiled to
address those areas where the City provides support to Hazard Management Agencies and
other agencies, and the Cities responsibility for recovery operations.

This Plan should be read in conjunction with the COW/COJ LEMC Local Community
Emergency Management Arrangements, State Emergency Management Plans (Westplans),
State Emergency Management Committee Policy Statement No. 7 “WA Emergency
Management Arrangements”, Emergency Management Act 2005 and the Standing Operating
Procedures of participating organisations.

In a joint initiative the COJ and the COW completed an undertaking of the emergency risk
management process based on the Australian and New Zealand Risk Management
Standards AS/NZS 4360:2004 in December 2005. Relevant information from the process
has been incorporated into these arrangements. In alignment to the Emergency
Management Act 2005, this plan, including relevant support and special plans, will be
reviewed as required by the SEMC to accommodate the needs and changes to the COJ
community.
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GLOSSARY

Combat Agency

An organisation which, because of its experience and resources, is responsible for
performing a task or activity such as fire fighting, rescue, temporary building restoration,
evacuation, containment of oil spills, monitoring of radioactive materials. An emergency
operation may involve a number of combat agencies.

District Emergency Management Committee (DEMC)

Based on emergency management districts and chaired by police district officers, as District
Emergency Coordinator, (except for the Metropolitan Emergency Management Coordination
Group which is chaired by the Assistant Commissioner Metropolitan) with a Regional Director
of the Fire and Emergency Services Authority as the Deputy Chair. Executive Officer support
is provided by FESA Managers nominated by FESA Chief Executive Officer.

Emergency

An event actual, or imminent, which endangers or threatens to endanger life, property or the
environment, and which is beyond the single resources of a single organisation to manage or
which requires the coordination of a number of significant emergency management activities.
Note: The term “emergency” is used on the understanding that it also includes any meaning
of the word “disaster”.

Emergency Risk Management (ERM)

A systematic process that produces a range of measures which, on being implemented
contributes to the well being of communities and the environment.

Hazard - a situation or condition with the potential for loss or harm to the community or the
environment.

Risk - a concept used to describe the likelihood of harmful consequences, arising from the
interaction of hazards, communities and the environment.

Hazard Management Agency (HMA)

That organisation which, because of its legislative responsibility or specialised knowledge,
expertise and resources is responsible for ensuring that all emergency management
activities pertaining to the prevention of, preparedness for, response to and recovery from a
specific hazard are undertaken. Such organisations are either designated by legislation or
detailed in State level emergency management plans. The list of hazards and the
responsible hazard management agency are detailed in SEMC Policy Statement No 7 is
attached.

Incident Manager

The person designated by the relevant Hazard Management Agency, responsible for the
overall management and control of an incident and the tasking of agencies in accordance
with the needs of the situation.

Local Emergency Management Committee (LEMC)

Based on either local government boundaries or emergency management sub-districts.
Chaired by the Shire President (or a delegated person) with the Local Emergency
Coordinator, whose jurisdiction covers the local government area concerned as the Deputy
Chair. Executive support should be provided by the local government.
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Prevention, Preparedness, Response and Recovery (PPRR)

Prevention activities eliminate or reduce the probability of occurrence of a specific hazard.
They also reduce the degree of damage likely to be incurred.

Preparedness activities focus on essential emergency response capabilities through the
development of plans, procedures, organisation and management of resources, training and
public education.

Response activities combat the effects of the event, provide emergency assistance for
casualties, and help reduce further damage and help speed recovery operations.

Recovery activities that support emergency affected communities in reconstruction of the
physical infrastructure and restoration of emotional, social economic and physical wellbeing.
During recovery operations, actions are taken to minimise the recurrence of the hazard
and/or lessen its effects on the community.

State Emergency Management Committee (SEMC)

Chaired by the Commissioner of Police, as State Emergency Coordinator, with Chief
Executive Officer of the Fire and Emergency Services Authority as the Deputy Chair. The
Executive Director, FESA Emergency Management Services, is the SEMC Executive Officer.
The SEMC is comprised of an executive and four functional groups whose membership
includes those organisations essential to the State’s emergency management arrangements.
The chair of each of the functional groups is also a member of the SEMC Executive Group.
The functional groups are:

1) Emergency Services Group

2) Public Information Group

3) Lifelines Services Group

4) Recovery Services Group

Support Agency

An organisation whose response in an emergency is to restore essential services (i.e.
Western Power, Water Corporation, Main Roads WA, etc) or to provide such support
functions as welfare, medical and health, transport, communications, engineering, etc.
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ACRONYMS
AIIMS - Australasian Interagency Incident Management System
CALM - Department of Conservation And Land Management
CCERM - Community Centred Emergency Risk Management
COdJ - City of Joondalup
COW - City of Wanneroo
DCD - Department of Community Development
DEMC - District Emergency Management Committee
DOH - Department of Health
ERM - Emergency Risk Management
FESA - Fire & Emergency Services Authority of Western Australia
FRS - Fire & Rescue Service
SES - State Emergency Service
BFS - Bush Fire Service
HMA - Hazard Management Agency
LEMC - Local Emergency Management Committee
LG - Local Government
PPRR - Prevention, Preparedness, Response & Recovery
SEMC - State Emergency Management Committee
SOP - Standard Operating Procedures
WA - Western Australia
WAP - Western Australian Police
WVBFB - Wanneroo Volunteer Bush Fire Brigade
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PART 1: MANAGEMENT

1.1

1.2

1.3

AUTHORITY

The City of Joondalup Community Emergency Management Plan has been produced
under the authority of the:

a) City of Joondalup Council
b) Chief Executive Officer City of Joondalup

c) The City of Wanneroo / City of Joondalup Local Emergency Management
Committee

DATE

The date (March 2006) displayed on the cover of the City of Joondalup Community
Emergency Management Plan represents the date this document was formally
endorsed.

AREA COVERED

The City of Joondalup lies within the Perth’s northwest metropolitan area and has a
population of approximately 160,888 with over 50,000 dwellings. The City covers an
area of 98 sg. km and is located approximately 27 km from Perth CBD.

Administration Centre

90 Boas Avenue

Joondalup

Telephone (08) 9400 4000

Fax (08) 9300 1383

After Hrs Emergency 1300 655 860
http://www.joondalup.wa.gov.au

Surrounding Local Authorities
City of Wanneroo to the north and east
City of Stirling to the South

Major Transport Arteries
Mitchell Freeway, Wanneroo Rd, Marmion Ave.

Primary Roads
Beach Rd, Warwick Rd, Hepburn Ave, Whitfords Ave, Ocean Reef Rd, Hodges Dr,
Moore Dr, Burns Beach Rd, West Coast Dr.

Rail Link

An electric passenger rail link connects to Perth Central station. Currambine,
Joondalup, Edgewater, Greenwood and Warwick Station are located on the rail link to
Perth.
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Ferry Service
A regular boat ferry service runs between Hillary’s Boat Harbour and Rottnest Island.

Physical Attributes
The City of Joondalup has 16 km of coastline extending from Marmion in the south to

Burns Beach in the north. There are areas of bush land including national parks
regional parks and public reserves. The majority of the City is largely urban,
commercial and small isolated areas of light industry.

Wetlands/Lakes
Lake Joondalup, Lake Goollelal

Regional Reserves
Yellagonga Regional Park
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1.4

1.5

1.6
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PURPOSE

The purpose of this community emergency management plan is to document the
management of identified risks and provide specific detail on planning, response and
recovery activities of the City of Joondalup, hazard management agencies and other
agencies.

OBJECTIVES OF THIS COMMUNITY EMERGENCY
MANAGEMENT PLAN

a) Enable the COJ to meet its emergency management role and responsibilities, in
relation to community safety.

b) Provide information and a framework to facilitate the effective management of
emergencies with the potential to impact the COJ community.

c) Establish contemporary guidelines for effective emergency management
strategies, which enhance the community’s response and recovery capabilities.

d) Incorporate relevant information on CCERM and the undertaking of the ERM
process in relation to the COJ community.

e) A document which provides sufficient detail in community emergency
management, formatted in a manner that facilitates regular review to effectively
accommodate change to the community.

f) A document that is aligned to the Emergency Management Act 2005 and
recommended guidelines in relation to local community emergency management
arrangements.

SCOPE

a) This document applies to all areas encompassed within the established
boundaries of the local government authority known as the City of Joondalup.

b) These arrangements cover areas where the COJ provides support to Hazard
Management Agencies and other agencies in the event of an emergency event.

¢) This document comprises details on the capacity of the COJ in relation to the
provision of resources to support the effective management of emergencies.

d) The Cities responsibility in recovery operations and the restoration and
reconstruction of services and facilities within the community are detailed in this
document.

e) These arrangements serve as a guide to emergency management at the local

level. An emergency situation may graduate and require to be managed at a
regional or state level.
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This document is structured as below:

Part 1: Management

Part 2: Planning

Part 3: Response

Part 4. Recovery

Part 5: Emergency Contacts Directory
Part 6: Testing, Exercising and Review
Part 7: Support Plans

Part 8: Emergency Assets Register
Part 9: Emergency Risk Management
Appendices

This plan has been compiled in alignment with the;

e Local Community Emergency Management Arrangements Guide for Western
Australia;

o State Emergency Management Committee, Policy Statement No 7 — Western
Australian Emergency Management Arrangements (pending the development of
the Western Australian Emergency Management Regulations); and the

e Western Australian Emergency Management Act 2005.

This document interfaces and should be read in conjunction with the;

¢ Standing Operating Procedures (SOP’s) of participating agencies.

e COW / COJ LEMC Local Community Emergency Management Arrangements
(which overarches both cities organisational arrangements)

e State Hazard Management Plans (Westplans)
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1.7 EXISTING PLANS AND ARRANGEMENTS

The table below contains the suite of existing plans and arrangements held by the
COJ that may be actioned / utilised in the event of an emergency event and where

and who they are located with.

Plan / Arrangements Dated Location
COJ Risk Register Nov 2005 Refer to Table of Contents.
COJ Risk Treatment Plan Dec 2005 Refer to Table of Contents.
COW / COJ LEMC Community Emergency Mgmt 2006 Chairman COW/COJ LEMC
Arrangements Mark Harrison (WA Police)
Ph: 9246-8372
Mob: 0434 600 208
Derrick Briggs (WA Police)
Ph: 9246-8379
Mob: 0434 600 208
State Hazard Management Plans (Westplans): COJ Admin Centre
- Bushfire Nov 2005 Mgr Operations Services
- Cyclone Nov 1999 Dennis Cluning
- Earthquake Nov 1999 Ph: 9400 4341
- Flood Nov 1999 Mob: 0419 908 479
- Isolation Nov 1999
- Storm Nov 1999
- Tsunami Nov 1999
- Recovery Mar 2003
- Welfare Jul 2003
COJ Recovery Plan 2004 Refer to Table of Contents.
Support Plans: Refer to table of contents.
COJ Operations Services Support Plan (Works
Division) Nov 2002
COJ Community Services Support Plan (Welfare) Nov 2002
COJ Environmental Health Support Plan Nov 2002
Emergency Contacts Directory 2006 Refer to Table of Contents.
Emergency Evacuation Centres 2006 Refer to Table of Contents.
COJ Asset Register 2006 Refer to Table of Contents.
Special plans: COJ Admin Centre
City of Bayswater — Community EM Arrangements Aug 2005 Mgr Operations Services
City of Stirling — Local EM Plan Jun 2005 Dennis Cluning
City of Wanneroo — Local EM Plan Nov 2004 Ph: 9400 4341
COJ Beach Closure Strategy Mob: 0419 908 479
COJ Beach Lifeguard Patrol Service Risk Mgmt Plan
COJ Depot Emergency Procedures Mar 2001
COJ Libraries Emergency Management Plan COJ Admin Centre
COJ Shark Sighting Strategy Team Leader Ranger
COJ Surf Life Saving Emergency Procedures Sep 2002 Services
Craigie L/C BMX & Skate Risk Management Plan Sep 2003 Paul Hrovatin
Craigie Leisure Centre Emergency Action Plan Jul 2001 Ph: 9400 4906
Joondalup Festival Risk Management Plan Mar 2005 Mob: 0417 177 019
Little Feet Festival Risk Management Plan Feb 2005
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Mawson Park Concert Risk Management Plan 2005
Valentines Day Concert Risk Management Plan 2005
Yellagonga Regional Park — Fire Response Plan 2004/2005

Yellagonga Regional Park — Pollution Response Plan Feb 1999

1.8

1.8.1

1.8.2

AGREEMENTS, UNDERSTANDINGS AND COMMITMENTS

Agreement: Shared Local Recovery Coordination Centre (LRCC) Facility

Parties of the agreement:
City of Wanneroo
City of Joondalup

Purpose:
Enable the shared use of the LRCC facility to coordinate and administrate recovery
operations in the event of an emergency occurring in the COW and/or COJ.

Location:
COW Ashby Depot, Building 1, 1204 Wanneroo Road, Ashby 6065

Description:

The agreement attracts an annual fee paid by the COJ to the COW for the shared
use of the LRCC throughout a COJ emergency. In the event of a large-scale
emergency affecting both cities, staff from both cities may be effectively utilised to
form a larger resource pool and rotated to participate in recovery activities.

Note:
The Twin Cities FM broadcast facility is also located in the same building.

Refer to Appendix 2: Joint City Of Wanneroo/City Of Joondalup Local Emergency
Management Activities — Council Report

Partnering Agreement: The Provision of Mutual Aid For Recovery During
Emergencies

Parties to the Agreement:
City of Joondalup
City of Wanneroo
City of Stirling

City of Bayswater
City of Swan

Town of Bassendean
Shire of Mundaring

Purpose:
Undertake the provision of mutual aid between parties to the Agreement for recovery
management during emergencies.

Description:

The above partnering agreement was developed by the Metropolitan North & East
Recovery Group to enable effective pooling and utilisation of local resources. The
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participating local government authorities formally endorsed the Agreement in
October 2004.

Refer to Appendix C: Partnering Agreement: The Provision of Mutual Aid For
Recovery During Emergencies.

ADDITIONAL SUPPORT

In the event of an emergency, additional support may be sort from neighbouring or
other local governments that may be able to offer assistance through providing
additional resources.

Refer to Section 1.8: “Agreements, Understandings and Commitments (the section
above).

SPECIAL CONSIDERATIONS

Severe Weather Conditions

During periods where severe wind or flash flooding is impacting the community, the
COJ’s resources may be depleted due to additional deployment requirements. This
would include resources such as manpower, vehicles and equipment.

This circumstance is most likely to occur during the winter, however severe
thunderstorms and the effect of cyclonic weather conditions from the northern
Western Australia are not uncommon during the summer months.

After Hours, Weekends and Public Holidays

It should be duly noted that the business hours of the COJ, are from Monday to
Friday 08:30 to 17:00 hours, however the Depots in Ashby and Winton Road
Joondalup are manned from 07:00 hours (06:30 hours during summer).

In order to access the COJ’s services and resources after hours, on weekends and
public holidays, the utilisation of relevant emergency contact phone numbers will be
required. These numbers are located and clearly outlined in the COJ Emergency
Contacts Directories.

Refer to Part 5: Emergency Contacts Directories

Joondalup Festival

The Joondalup Festival is an annual event usually held in the central business district
of Joondalup. An expected 70 000 (approx) visitors frequent the event which is
usually held over one weekend in March, commencing on Saturday morning and
concluding on the Sunday evening.

The event comprises various forms of family entertainment including a street parade,

main stage area, various bands, children activities, food and beverages, street
theatre and a community dance stage.
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To prevent vehicle access to the festival area numerous road closures are
implemented throughout the duration of the festival.

AUSTRALIAN INTERSERVICE INCIDENT MANAGEMENT
SYSTEM (AIIMS)

The AIIMS, also known as the Incident Control System (ICS), provides for the joint
combat of emergency incidents. AIIMS may be used to manage any event where
coordination & integration of services is essential.

AIIMS is a universal incident control system proven to be effective worldwide because
of its compatibility and use of common terminology. Awareness of AIIMS comes
highly recommended for Recovery Coordination in the field. The training would
provide greater confidence in managing the integration of services of other
recovery/welfare agencies/stakeholders. AlIMS is highly recommended for persons in
liaison roles in any emergency incident.

The implementation of the AIIMS as a management structure for multi-agency
emergency operations is achieved through the following process.

e Recognition and qualification of members of organisations to fill the AIIMS
roles and functions.

¢ Training members of organisations to achieve accreditation in AIIMS roles.

o Adoption of the key functions, role statements, structures, terminology and
documentation as defined by AIIMS to suit Western Australian operations.

e Maintaining the integrity of the Chains of Command and Information Systems
within participating agencies and preserving other agencies industrial
agreements and standard operational agreements when involved in multi-
agency incidents.

e Participation in regular multi-agency training exercises incorporating AlIMS.

¢ Facilitation and/or attendance at post incident debriefs following multi-agency
emergency activities.

The City is committed to pursuing the feasibility of adopting an AIIMS approach to
administration and co-ordination of emergency and recovery arrangements. As
developments occur in this regard, relevant information on AlIMS will be inserted into
this section.

RESOURCES

The HMA is responsible for the determination of resources required for their specific
hazards. The COJ’s resources have been identified and appropriately listed to
facilitate their availability upon request.

The COJ’s resources are located in the Emergency Contacts Directories and
Emergency Assets Register. Both documents require to be annually reviewed. They
include information pertaining to;

a) HMA, combat and support agencies;

b) specialised services;

c) LG staff & volunteers;

d) Emergency Evacuation Centres;

e) COJ facilities (buildings etc.);

f) operational plant machinery;
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g) transport vehicles; and
h) various plant equipment.

Refer to Part 5: Emergency Contacts Directories

Refer to Part 8: Emergency Assets Register

FINANCIAL ARRANGEMENTS

Whilst recognising the provisions of the State Emergency Management Committee’s
Policy Statement Number 13 — Funding For Multi Agency Emergencies (SEMC PS
13), local governments are committed to spending such necessary funds as required
to ensure the safety of its residents and visitors.

SEMC PS 13 Section 4c states, “Where costs are incurred in delivering services or
resources at the request of the HMA concerned, which are not part of the agency’s
core functions and there are not prior agreements as to funding responsibilities, then
such costs shall be met by the HMA”.

RESPONSIBILITIES

As stated in the SEMC Policy Statement 7 — Western Australian Emergency
Management Arrangements, the following outlines descriptions and responsibilities of
key positions or groups in relation to local community emergency management.

Emergency Coordinator

Under the Western Australian Emergency Management Arrangements the District or
Local Emergency Coordinator is designated by the Commissioner of Police and is
based on the WA Police districts or sub-districts, which are aligned to LG boundaries.

The District or Local Emergency Coordinator has a responsibility for ensuring that the
roles and functions of their respective District or Local Emergency Management
Committees are performed, and assisting the HMA in the provision of a coordinated
multi agency response during emergency incidents and operations.

At the local level the Senior Police Officer responsible for the Police sub-district is the
Local Emergency Coordinator.

The Local Emergency Coordinator (LEC) for the COJ is the;

WA Police, North West Metropolitan, Emergency Management Coordinator (located
at the Warwick Police Complex).

Local Emergency Management Committee (LEMC)

LEMC’s are based on either local government boundaries or emergency
management sub-districts and are chaired by the Mayor/Shire President (or
delegated person) with the Local Emergency Coordinator as the Deputy Chair.

The Local Government provides executive support to the LEMC and its membership

should include representatives from the LG, Government Agencies, Statutory
Authorities, Industry and Community Groups.
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1.15 EMERGENCY COORDINATION CENTRE (ECC) MANAGEMENT

An ECC is a facility for the central management of resources for an emergency. It is
the focus of the community’s emergency management arrangements in supporting an
effective multi-agency response and recovery. Operational procedures for the ECC
lay down prescribed actions to be followed by staff. They cover such procedures as
indicated in the following table.

Activation

Operating Procedures

Stand Down

Opening the ECC

Calling out staff

Opening communication
systems

Preparing of display boards
and maps

Preparing a staff roster

Message flow

Information display
Information processing
Resource deployment
Situation reports (Sitreps)
Preparing media bulletins
Decision making
Information briefings

Filing messages / records
Cleaning displays boards
and maps

Standing down staff
Closing communication
systems

Closing the ECC

Initial and follow up debrief

Note: COJ Emergency Coordination Centre - Operational Procedures are yet to be

developed.

Refer to Section 5.5: Emergency Coordination Centres.
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PART 2: PLANNING

21

211

LOCAL EMERGENCY MANAGEMENT COMMITTEE (LEMC)

LG and the Local Emergency Coordinator ensure the LEMC functions to overview,
plan and test local emergency management arrangements. Membership of the LEMC
is representative of agencies, organisations, community groups and expertise
relevant to the identified community hazards and risks and emergency management
arrangements.

Since the COJ was formed in 1999 emerging from the former COW, the two cities
have remained aligned in various emergency management matters. Together both
local government authorities make up the City of Wanneroo / City of Joondalup
LEMC. They also form the North-West Metropolitan District Emergency Management
District (DEMC). The COW/COJ LEMC convenes bi-monthly with the two Cities
alternating as host.

The North-West Metropolitan DEMC is responsible to oversee and provide strategic
direction to the COW/COJ LEMC, which is formalised by an annual LEMC Business
Plan. Emergency management activities conducted by the LEMC are reported to the
DEMC on an annual basis.

COW/COJ LEMC Composition

Chair: WA Police, North West Metro,
Emergency Management Coordinator

Deputy Chair: Senior Police Officer, North West Metro

Executive Officer: Senior Local Government Officer

Secretary: Local Government Officer

Members: WAPS - OIC all Police Stations

FESA - FRS, VFRS, BFS, SES.
DCD - Regional Manager

CALM - Fire Control Officer

DPI — Regional Officer

Dept of Health — Regional Officer
Dept of Education — Regional Officer
Red Cross — Regional Officer

LG — Senior Ranger x 2

LG — Councillor x 2 ( optional )

LG — EM Officer

Sub-committees: Local Plan & Business Plan
Welfare & Recovery
Training & Exercises
Emergency Services
(Note: Sub-committee members consist of LEMC members)
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Role:
Assist the Local Emergency Coordinator (Officer in Charge of Police sub-district) to
develop and maintain effective emergency management arrangements for the local
area.

Functions:

a. Liaise with participating agencies in the development, review and testing of
emergency management arrangements.

b. Assist with the preparation of emergency management operating procedures
for application in the local area.

C. Prepare an annual report on Committee activities for submission to the District
Emergency Management Committee.

d. Participate in the emergency risk management process.

e. Carry out other emergency management functions as directed by the District

Emergency Management Committee.

Refer to Section 5.2 City of Wanneroo / City of Joondalup LEMC Contacts.

EMERGENCY RISK MANAGEMENT

Refer to Part 9: Emergency Risk Management

EMERGENCY MANAGEMENT STRUCTURE

Within the context of this plan, depending on the nature of the risk, the following
components form the emergency management structure in the event of a local
incident.

Hazard Management Agency (HMA)

The HMA is an organisation which, because of its legislative responsibility or
specialised knowledge, expertise and resources, is responsible for ensuring all
emergency management activities pertaining to the prevention of, preparedness for,
response to and recovery from a specific hazard are undertaken.

The HMA are also responsible for;

a) Appointing an Incident Manager;

b) Ensuring the safety of all participants.

¢) Providing situation reports to the Emergency Coordinator.
d) Providing progress reports to higher levels; and

e) Submitting a post operations report.

It is vitally important that the designated controller and the Emergency Co-ordinator
work in close co-operation.

For a list of HMAs as detailed in SEMC Policy Statement No. 7 -

Refer to Section 5.1: Hazard Management Agencies
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Incident Manager

The person designated by the relevant ‘Hazard Management Agency’ responsible for
the overall management and control of the incident and the tasking of agencies in
accordance with the needs of the situation.

Incident Management Group (IMG)

The IMG may be convened by the “Incident Manager’ in consultation with the
relevant Local Emergency Coordinator to assist in the overall management of an
incident. The IMG includes representation from key agencies involved in the
response.

Fig. 1 Operations Management Structure for a localised incident.

Hazard Management Agency

v

Incident Manager

v

Incident Management Group

Local Emergency Coordinator

The Western Australian Police Service (Police Service) is the designated Emergency
Coordinator for all emergencies. The Senior Police Officer attending any incident
automatically becomes the Emergency Co-ordinator at that incident.

The Local Emergency Co-ordinator for the City of Joondalup is the:
WA Police, North West Metro, Emergency Management Coordinator.

Local Recovery Coordinator

The recovery coordinator has two broad areas of responsibility.

a) In conjunction with the Local Recovery Committee the Local Recovery
Coordinator is responsible for the development and implementation of recovery
management arrangements for the City of Joondalup.

b) Coordinate and report on local recovery activities for a particular emergency
event, in accordance with plans, strategies and policies determined by the Local

Recovery Coordinating Committee.

The designated Local Recovery Coordinator is the:
City of Joondalup: Manager Operations Services.

Refer to Appendix A: COJ Recovery Plan
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Combat Agency

A Combat Agency is an organisation with expertise and resources. It is responsible
for performing a task or activity such as fire fighting, rescue, temporary building
restoration, evacuation, containment of oil spills, monitoring of radioactive materials
etc.

Combat Agencies are responsible for;

a) Executing combative action in accordance with their statutory responsibilities;

b) Executing tasks as allocated in the tactical response plan;

¢c) Managing their own resources;

d) Providing progress reports to the designated Incident Manager;

e) Providing progress reports to the higher levels of their parent organisation; and
f) Contributing to a post operations report.

The following examples are well known:

e Fire fighting — Fire & Rescue Service

e Traffic and Crowd Control — Police Service

e First Aid — Ambulance Service WA & Medical Services.

Support Organisation

A Support Organisation is an organisation whose response in an emergency is to
provide support functions such as welfare, medical and health, transport,
communications, engineering, essential services, etc. Support organisations report to
either the designated Incident Manager or the Emergency Co-ordinator as
appropriate to the situation.

Support organisations are responsible for;

a) Restoring essential services affected by the emergency;

b) Providing “function” support as part of the tactical plan; eg. Family and Children’s
Services to provide welfare services.

c) Providing progress reports to either the designated Incident Manager or the
Emergency Co-ordinator as appropriate to the situation;

d) Providing progress reports to the higher levels of their parent organisation; and

e) Contributing to a post operations report.

The following examples are well known:
o Welfare — Department Community Development
o Health & Medical Services — Department of Health

Testing During the Planning process

Exercising and testing during the planning process is essential to ensure that the

arrangements are workable and effective. Exercising during the planning process will

allow the LEMC to:

a) Test the effectiveness of local arrangements;

b) Bring together all members of emergency management agencies and give them
knowledge of, and confidence in, each other;

¢) Help educate the community about local arrangements and programs;

d) Allow participating agencies an opportunity of testing their operational procedures
and skills in simulated emergency conditions; and

e) Test the abilities of separate agencies to work together on common tasks, and to
assess effectiveness and coordination between them.

Refer to Section 6: Testing, Exercising and Reviewing the Arrangements
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TRAINING PROGRAMS - PLANNING

The following training programs may assist local community emergency management
practitioners to plan more effectively.
Introduction to ERM

Introduction to Evacuation Management WA
Contribute to ERM

Facilitate ERM

Determine Treatment Options

Undertake Emergency Planning

Emergency Management for LG

Risk Based Land Use Planning

Community Engagement
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PART 3: RESPONSE

3.1 RISKS

Through a Community Centred Emergency Risk Management Process (CCERM)
emergency risks with the most potential to impact the joint COW/COJ community
have been identified. The following table indicates hazards (or source of risk), the
responsible HMA, whether the HMA is located locally or within the district, any local

plans and the relevant Westplan (State Emergency Management Plan).

Hazard HMA Local | District Local Plan Westplan
HMA HMA

Bushfire FESA Yes Bushfire
(Primarily Fire & Rescue Services & (2005)
within the Bush Fire Services
COow) Dept of Conservation and Yes Yellagonga

Land Management (COW) | Regional Park

Local Government Yes

Authority
Structural FESA Yes Urban Fire
Fire Fire & Rescue Services (2000)
Severe FESA Yes Storm (2004)
Storm State Emergency

Services
Chemical FESA Yes Hazmat
Incident Fire & Rescue Services (2005)
Marine Dept of Planning & Yes Marine
Transport Infrastructure Transport
Emergency Emergency

(2004)
Rail Public Transport Yes PTA —
Transport Authority — Trans Perth Joondalup
Emergency Train Operations SOP
Human Dept of Health Yes Human
Epidemic (ng:‘kt;’” Epidemic
(2001)

Consistent with SEMC PS 7, these arrangements are based on the premise that the
HMA responsible for the above threats will develop, test and review appropriate
emergency management plans.

To ensure a timely response to any of the identified threats, Part 5 of these

arrangements details key contacts for each HMA.

It is recognised that HMAs and Combat Agencies may require local government

resources and assistance/support where possible.
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EVACUATION

Evacuation Planning Principles

The following principles should be observed in evacuation planning.

a)
b)
c)
d)
e)
f)
)

f)
g)

Determination of legal or other authority to evacuate;

Establishment of a management structure;

Clear definition of roles and responsibilities;

Development of appropriate and flexible plans;

Effective warning and information system;

Assurance of movement capabilities;

Establishment and maintenance of confidence and cooperation of the affected
community;

Appropriate welfare provision throughout all stages; and

Exercise of developed plans.

Emergency Evacuation Centres

Dependant on the risk, in the event of an emergency, the need for long or short term
evacuation, and immediate or evacuation with warning may be necessary.

It is useful to:

a) ldentify the venues available for evacuees;

b) Assess availability (e.g. in case maintenance is in progress);

c) Determine who is responsible for opening and managing the venues;
d) Note how many people the venues can cope with;

e) Note what facilities are available in the venues; and

f) ldentify and list which venues are suitable.

Refer to Section 5.8: COJ Emergency Evacuation Centres

Note:

It is important to also consider evacuation “into” your community should an
emergency occur in a neighbouring community that requires evacuation out of
their area.
Consideration should also be given to the necessary evacuation from the COJ
Community to another.

Refer to Appendix C: Partnering Agreement — The Provision of Mutual Aid in
Recovery During Emergencies.
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3.3 DEMOGRAPHICS

Australian Bureau of Statistics

Estimated Resident Population as at 30 June 2004

Selected Suburbs in Joondalup (C )

Cat. No. 9941.0

Suburb 0-4 5-9 10-14 15-19 20-85
years years years years years TOTAL
Beldon 304 279 344 390 3124 4441
Burns 13 12 15 6 207 253
Connolly 202 318 403 365 2588 3876
Craigie 418 370 391 468 4566 6213
Currambine 553 692 594 507 4378 6724
Duncraig 802 861 1218 1638 11850 16369
Edgewater 258 357 448 502 3650 5215
Greenwood 571 519 674 869 7882 10515
Heathridge 483 583 643 690 5216 7615
Hillarys 593 684 781 778 7344 10180
lluka 232 288 350 273 2435 3578
Joondalup 524 612 695 780 5698 8309
Kallaroo 252 329 426 483 4073 5563
Kingsley 696 871 1175 1394 9907 14043
Kinross 661 741 611 498 4588 7099
Marmion 85 116 162 212 1664 2239
Mullaloo 301 402 516 581 4435 6235
Ocean Reef 426 664 848 916 5870 8724
Padbury 522 517 605 775 6614 9033
Sorrento 348 438 601 712 5663 7762
Warwick 157 164 239 306 3096 3962
Woodvale 579 835 1113 1033 6708 10268
TOTAL 8980 10652 12852 14176 111556 158216

3.4 EVACUATION MATRIX

Refer to Section 7.2: Community Services (Welfare) Support Plan
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3.5 EVACUATION ROUTES AND MAPS
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Note: A COJ Evacuation Support Plan is yet to be developed.
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TRAINING PROGRAMS - RESPONSE

Emergency Coordination Centre Management

Chemical, Biological, Radiological Incidents and Emergencies

Undertake Emergency Planning

Australian Interservice Incident Management System (AIIMS) introductory and
subsequent programs.
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PART 4: RECOVERY

The Recovery Process is detailed in the State “Westplan — Recovery” documentation.

4.1

411

The COJ recognises and accepts their role within the Recovery Process. In the event
of an emergency a Recovery Committee with the appropriate membership will be
established.

Refer to Appendix 1: COJ Local Recovery Plan

Also, refer to Part 7 (Support Plans relevant to this community).

Section 7.1 Operations Services Support Plan
Section 7.2 Community Services (Welfare) Support Plan
Section 7.3 Environmental Health Support Plan

RECOVERY MANAGEMENT PRINCIPLES AND CONCEPTS

(Extracted from the Australian Emergency Management Manual — Disaster Recovery)

Principles

a)

b)

d)

)

h)

Recover from disaster is an enabling and supportive process, which allows
individuals, families and communities to attain a proper level of functioning
through the provision of information, specialist services and resources.

Effective recovery requires the establishment of planning and management
arrangements, which are accepted and understood by recovery agencies, combat
agencies and the community.

Recovery Management arrangements are most effective when they recognise the
complex, dynamic and protracted nature of recovery processes and the changing
needs of affected individuals, families and groups within the community over time.

The management of disaster recovery is best approached from a community
development perspective and is most effective when conducted at a local level,
with the active participation of the affected community and a maximum reliance
on local capacities and expertise.

Recovery management is most effective when human service agencies play a
major role in all levels of key decision making which may influence the well being
and recovery of the affected community.

Recovery from disaster is best achieved where the recovery process begins from
the moment of disaster impact.

Recovery planning and management arrangements are most effective when they
are supported by training programs and exercises, that ensures recovery
agencies and personnel are properly prepared for their role.

Recovery from disaster is most effective where recovery management

arrangements provide a comprehensive and integrated framework for managing
all potential emergencies and disasters and where the assistance measures are
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provided in a timely, fair, equitable manner and are sufficiently flexible to respond
to a diversity of community needs.

4.1.2 Concepts

4.2

4.2.1

4.2.2

a)

Community involvement,

Management at a local level,

Affected area/community approach,

Differing effects/needs to different communities/individuals,
Empowering individuals and communities,

Minimum intervention,

Recognition of resourcefulness,

Planned/timely withdrawal,

Accountability, flexibility, adaptability and responsiveness,
Integration of services; and

Coordination.

RECOVERY ACTIVITIES AND STRATEGIES

Recovery Activities

Recovery Activities include the following

a)
b)

Short term accommodation.

Counselling emotionally affected people.

Establishing and managing emergency relief schemes.

Surveying and assessing damage to public and private property.
Repairing or replacing public utilities, services and assets.

Assisting with the repair or replacement of private property.

Initiating programs to stimulate community morale and economic growth.
Managing environmental rehabilitation programs.

Coordinating recovery and research agencies.

Revision of Land use/Town Planning Schemes.

Recovery Strategies

The following are some suggested strategies to assist Hazard Management Agencies
and Recovery Committees in recovery management responsibilities.

Community Involvement Strategies:

Maximum use of local resources, groups and individuals.

Promote prior community awareness and education.

Involve people in their own and their community’ recovery.

Maintain continuous liaison between emergency teams, volunteer groups and
community organisations.

Create opportunities for local decision-making.

Ensure self-determination in restoration planning.

Maintain a cooperative relationship between volunteers and imported
“specialists”.

Use local suppliers

Empower the community as quickly as possible.
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4.2.3 Recovery Information Strategies

a) Provide regular updates on: -
Current state and extent of disaster.
Actual and proposed official response.
Desired community response.
Advice to isolated families.
b) Ensure everybody has an understanding of the situation and the opportunity for
personal counselling/discussion.
c) Provide for advocacy by agencies and organisations.

4.2.4 Recovery Assistance Strategies

a) Provide for special needs of aged, ethnic, children etc.

b) Make food, shelter, clothing, health and emergency finance available
immediately.

c) Deliver services in a simple and caring manner with minimal disruption to existing
processes.

d) Ensure welfare centres cater for privacy and individual care.

e) Ensure emergency workers receive ongoing support, debriefing and rest.

f) Maximise financial aid and minimise material aid.

4.2.5 Accountability Strategies

a) Ensure the affected community is involved in the allocation and distribution of
material and financial resources.
b) Assist the community in ensuring there is accountability in the use of resources

4.2.6 Strategies for Grants, Loans and Gifts

a) Ensure there is community involvement in determining criteria.

b) Communicate entitlement criteria for financial support and grants immediately.
c) Alterations to criteria must be communicated clearly to the community.

d) Consider non-English speaking groups.

e) Maintain confidentiality.

f) Use the Lord Mayors Appeal Process to receive donations.

4.2.7 Strategies to maintain Family Cohesion

a) Keep families together during evacuation and resettlement.
b) Ensure all policies and processes support the family’s ability to recover.
c) Provide for advocacy by agencies and organisations.

4.2.8 Recovery Committee Strategies

a) Survey and Assess damage-all levels of Government want immediate
information.

b) Use Lord Mayors Appeal Process to receive donations.

c) Recovery Committee members to be seen in the community talking to affected
people.

d) Sat a time limit on donations and claims.

e) Donations of goods should be through the Lord Mayor’s Appeal and not direct to
affected persons because of taxation implications.

f) If the criteria for distribution of funds doesn't fit the Lord Mayors official guidelines,
suggest a different approach, and seek the Lord Mayors Appeal Committee
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approval. Resource information is available from the www.appealswa.org.au
website.

Broker bulk purchase of goods with suppliers on behalf of the people receiving
appeal donations.

Do not get involved in litigation but give advice on where to seek help. Allow use
of Council facilities for public information seminars.

Don’t tell the community what to do.

Designate responsibility to Recovery Committee members and publicise.

Inform the public from who and how to get information.

Church services to be coordinated.

All information, minutes of the Recovery Committee meetings, discussions and
records of distribution of donations are to be archived.

Have Councils media/marketing section to play a major role in informing the
Community.

Set up a phone system for priority in and out use.

Emergency Power is essential in Local Emergency/ Recovery Coordination
Centre.

Arrange community events and recovery activities in the recovery phase are key
initiatives within the emergency/disaster-affected community that help the
community re-bond.

Consider who is to arrange and supply meals to what quality and variation of
menu.

Arrange Trauma Counselling-peer support as well as professional for affected
members of community and response/recovery staff.

Assign Manager Economic Development the lead role to identify economic
development recovery strategies for the short, medium and long term in
consultation with local business associations.

Create fast track assistance availability to people with disabilities reinforced with
regular updated website information and community service announcements on
Twin Cities FM and community newspapers.

TRAINING PROGRAMS - RECOVERY

Introduction to Recovery Management WA
Context of Recovery Management
Community Based Recovery Management
Planning & Managing Recovery

Recovery Services

Evacuation & Recovery Centre Management
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PART 5: EMERGENCY CONTACTS
DIRECTORY

5.1

HAZARD MANAGEMENT AGENCIES

The following list of hazards/emergencies identifies the HMA responsible for that

hazard/ emergency.

exhaustive and will be added to as required.

The hazards/emergencies identified are by no means

HAZARD/EMERGENCY | HAZARD MANAGEMENT CONTACT PHONE
AGENCY NUMBERS
1 Air Transport WA Police 000 - emergency

Emergencies

131 444 - enquires

2 Dam Break (inc. major Water Corporation 131375
hydraulic structures)
3 Earthquake FESA (WA State 1300 1300 39 — emergency ass.
. 1300 657 209 — hotline
Emergency Service)
4 Exotic Animal Disease Agriculture WA 9368 3333 — head office
1800 675 888 - hotline
0417 910 082 — mobile contact
5 Fire (CALM-managed Gazetted Fire Districts: 000 — emergency
land) FESA (Fire & Rescue 9323 9300 — general enquires
Service) 1300 657 209 — hotline
Other — CALM 9334 0333 - general enquiries
9334 0375 - fire mgmt services
6 Fire (Urban & Rural) Gazetted Fire Districts: 000 — emergency
. 9323 9300 — general enquires
FESA (Fire & Rescue 1300 657 209 — hotline
Service)
Other: Local Govt. City of Wanneroo
" 9405 5000 or 1300 138 393 (AH)
Authorities
7 Flood FESA (WA State 1300 1300 39 — emergency ass.
. 1300 657 209 — hotline
Emergency Service)
8 Fuel Shortage Dept. of Consumer & 9422 5200 or 1800 678 198 (AH)
Emergencies Employment Protection —
Energy Safety Directorate
9 Hazardous Materials FESA (FRS) 000 — emergency
Emergencies (inc. 9323 9300 — general enquires
radioactive materials) 1300 657 209 — hotline
10 Human Epidemic Department of Health 9388 4999 — infectious diseases

Page 35 of 102 (Revised)




City of Joondalup Community Emergency Management Arrangements — August 2006

11 Land Search and WA Police 000 - emergency
131 444 - enquires
Rescue
12 Landslide FESA (FRS) 000 — emergency
9323 9300 — general enquires
1300 657 209 — hotline
13 Marine Oil Pollution Department Planning & 9216 8902 - office
0417 938 157 — after hours
Infrastructure
14 Marine Transport Department Planning & 9841 1000 - operations
Emergencies Infrastructure
WA Police 9442 8600 - Water Police (after
hours)
15 Nuclear Powered WA Police 000 - emergency
Warships 131 444 - enquires
16 | Offshore Petroleum Department of Industry & 9222 3333 — general enquires
Operations Emergencies | Resources 1300 665 500 — emergencies &
after hours
17 Rail Transport Urban Passenger: 9326 2111 Emergency 24hrs
Emergencies Public Transport Authority
Freight Network: 9212 2501
Westnet Rail
18 Road Transport WA Police 000 - emergency
. 131 444 - enquires
Emergencies
19 | Sea Search and Rescue | WA Police 000 - emergency
131 444 - enquires
20 Space Debris Re-entry WA Police 000 - emergency
131 444 - enquires
21 Storm/Tempest FESA (State Emergency 1300 1300 39 — emergency ass.
: 1300 657 209 — hotline
Service)
22 Structural Collapse FESA (Fire & Rescue 000 — emergency
Service) 9323 9300 — general enquires
1300 657 209 — hotline
23 | Tropical Cyclone FESA (State Emergency 1300 1300 39 — emergency ass.
. 1300 657 209 — hotline
Service)
24 | Tsunami FESA (State Emergency 1300 1300 39 — emergency ass.
: 1300 657 209 — hotline
Service)
NOTES:

Corporation is the managing agency.

(Emergency contact directory — updated May 2006)
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CITY OF JOONDALUP
EMERGENCY CONTACTS DIRECTORY

5.2 CITY OF WANNEROO / CITY OF JOONDALUP - LOCAL EMERGENCY MANAGEMENT COMMITTEE CONTACTS

AGENCY NAME POSITION EMAIL WK MOBILE ADDRESS
PHONE
District Fire 0419 194 922
CALM Brian Inglis Protection Officer briani@calm.wa.gov.au 94050709 Dundebar Rd, Wanneroo
COoJ Paul Hrovatin Senior Ranger paul.hrovatin@joondalup.wa. | 9400 4906 | 0417 177 019 | 90 Boas Ave, Joondalup
gov.au
cow/cod John Clark Aware Project john.clark@joondalup.wa.gov | 9400 4507 | 0417 179 026 | 90 Boas Ave, Joondalup
Coordinator .au
COwW Michael Barry Manager Ranger michael.barry@wanneroo.wa | 9405 5265 | 0429 001 589 | 1204 Wanneroo Rd, Ashby
Safety Services .gov.au
cow Tony McTaggart | Team Leader tony.mctaggart@wanneroo.w | 9405 5253 | 0429 001 364 | 1204 Wanneroo Rd, Ashby
a.gov.au
Dept of Education | Megan Rimes A/Student Services | megan.rimes@det.wa.edu.au | 9301 3000 L2, 52 Davidson Tce,
and Training Manager Joondalup. WA 6027
DCD-LEMC Welfare
DCD Graeme Symons | Coordinator graeme.symons@dcd.wa.gov | 9301 3668 | 0407 192 606 | 8 Davidson Tce, Joondalup
.au
District Emergency joanne.bennett@dcd.wa.gov.
DCD Jo-Anne Bennett | Services Officer au 9301 3632 0429 683 948 8 Davidson Tce, Joondalup
DPI Don Froome Manager Hillarys 9448 7544 | 0418 912 036 | Hillarys Boat Harbour

Boat Harbour

don.froome@dpi.wa.gov.au

PO Box 410, Hillarys
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FESA Brad Stringer A/FSM 9300 9222 | 0418 952 037 | Unit 1/108 Winton Road,
bstringer@fesa.wa.gov.au Joondalup
9300 9222 | 0417 097 760 | Unit 1/108 Winton Road,
FESA Eddy Brooks DM Stirling ebrooks@fesa.wa.gov.au Joondalup
9300 1666 | 0438 004 673
Manager geoff@couplers.com.au Winton Road, Joondalup
FESA Geoff Watson Wanneroo/Joondalu
p SES
FESA/COW Mike Teraci CFM/CBFLO 9300 9222 | 0428 101 132 | Unit1/108 Winton Road,
Wanneroo mteraci@fesa.wa.gov.au Joondalup
JHC Michael Bowran | JHC EM Dept. michael.bowran@affinityhealt Shenton Ave, Joondalup
h.com.au
JHC Steve Nation JHC EM Dept. steve.nation@affinityhealth.c Shenton Ave, Joondalup
om.au
Red Cross Bob Kelly National Services rkelly@redcross.org.au 0408 930 811 110 Godrich St, East Perth
Manager
Red Cross Simone Krynski Disaster Services 9225 8812 0407 772 147 110 Godrich St, East Perth
Coordinator skrynski@redcross.org.au
St John
Ambulance Chris Oakes Team Leader tired@ambulance.net.au 0415 428 642 | 209 Great Eastern Highway,
Belmont
WAP Anthony Jarret Inspector anthony.jarret@police.wa.gov 9 Reid Promenade, Joondalup
.au 9400 0888
WAP Derrick Briggs Senior constable derrick.briggs@police.wa.gov | 9246 8378 | 0416 077 237 | 37 Eddington Rd, Warwick,
.au WA 6024
WAP Eric Smith OIC Hillarys Police eric.smith@police.wa.gov.au | 9403 1010 114 Flinders Ave, Hillarys

Station

6025
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WAP Kevin Dale OIC Warwick Police | kevin.dale@police.wa.gov.au | 9246 8315 37 Eddington Road, Warwick
Station 2024

WAP Lillian Cvijic OIC Wanneroo lillian.cvijic@police.wa.gov.au | 9405 1313 942 Wanneroo Road,
Police Station Wanneroo 6065

WAP Mark Harrison Senior Constable mark.harrison@police.wa.gov | 9246 8372 0434 600 208 | 37 Eddington Rd, Warwick,
LEMC Chairprerson | .au WA 6024

WAP Phil Birch OIC Joondalup phil.birch@police.wa.gov.au | 9400 0934 9 Reid Promenade, Joondalup
Police Station 6027

WAP Steve Principe OIC Clarkson police | steve.principe@police.wa.go | 9407 1000 14 Ocean Keys Boulevard
Station v.au 6030

WAP Steve Szokolai OIC Two Rocks steve.szokolai@police.wa.go | 9561 2323 Shop 15 Enterprise Ave, Two

Police Station

v.au

Rocks 6037

(COW/COJ LEMC Contacts - updated May 2006)
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5.3 CITY OF JOONDALUP - MASTER RESOURCE SCHEDULE
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ORGANISATION

POLICE

SES LOCAL/REGIONAL
CITY OF JOONDALUP

FESA — Fire

WA WATER COMM

TELSTRA

WESTERN POWER
ALINTA GAS

AGRICULTURAL DEPT

COMMUNITY SERVICES

EVAC/WELFARE
CENTRES

HALLS/SCHOOLS)

DOCTORS/AMBULANCE/

HOSPITAL

WELFARE & RELIGIOUS
ORGANISATION

VET PRACTITIONERS

CALM
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CITY OF JOONDALUP

EMERGENCY CONTACTS DIRECTORY

5.5 EMERGENCY COORDINATION CENTRES

LOCATION CATEGORY PHONE
City of Joondalup Primary Location 9400 4114
Works Depot (First preference) 9400 4152 (fax)
Building 1
1204 Wanneroo Road
ASHBY 6065
Police Alternative Location 9400 0888

Joondalup District
9 Reid Promenade
JOONDALUP

(Second preference)

9400 0831 (fax)

Joondalup SES Unit

Alternative Location

9345 1499

Winton Road (Third preference) 9345 5186 (fax)
JOONDALUP 6027

Police Alternative Location 9246 8333
Warwick Police (Forth 9246 8303 (fax)
Complex preference)

37 Eddington Road

WARWICK
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CITY OF JOONDALUP

EMERGENCY CONTACTS DIRECTORY

5.6 SENIOR OFFICERS CONTACT DETAILS

POSITION NAME OFFICE # MOBILE #
Chief Executive Officer Garry Hunt 9400 4456 | === =mmee-
Executive Assistantto C E O Helen Hill 9400 4433 0417 927 774
Manager Marketing Mike Smith 9400 4509 0419 962 804
Communications
& Council Support Services
Manager Human Resources Vacant 9400 4326 0418 939 446
Manager Information Kevin Syme 9400 4508 0417 981 867
Management
Director Infrastructure Services David Djulbic 9400 4464 0409 377 259
Manager Infrastructure Services | Murray Ralph 9400 4401 0408 653 754
Manager Operations Services Dennis Cluning 9400 4341 0419 908 479
Manager Community Graeme Hall 9400 4915 0417 919 224
Development Services
Manager Library & Rebecca Moore 9400 4735 0418902110
Information Services
Director Planning & Community | Clayton Higham 9400 4445 0409 881 793
Development
Manager Craigie Leisure Centre | Gavin Taylor 9400 4614 0409 376 532
Manager Approvals Planning & Chris Terelinck 9400 4393 0418 947 853
Environmental Services
Director Corporate Services Mike Tidy 9400 4344 0409 908 314
Manager Financial Services Said Hafez 9400 4384 0419 934 255
Manager Strategic & Sustainable | Rhonda Hardy 9400 4523 0417 985 973
Development
Senior Ranger Paul Hrovatin 9400 4906 0417 177 019

After Hours Emergencies

1300 655 899
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CITY OF JOONDALUP

EMERGENCY CONTACTS DIRECTORY

5.7 TRANSPORT, ENGINEERING & OPERATIONS PLANT &

EQUIPMENT
Location Contact Person Contact Phone #
City of Joondalup Manager Operations Services 9400 4341 work

Administration Centre
Boas Avenue

Joondalup

Dennis Cluning

0419 908479 mobile
9561 1696 home

City of Joondalup
Works Depot

1204 Wanneroo Road
Ashby

Coordinator Operations Services

Jonathon Wesley

9400 4128 work
0417 982 693 mobile
9414 7645 home

City of Joondalup
Works Depot
Winton Road

Joondalup

Supervisor Operations Services

Dave Latham

9300 1359 work
0409 958 206 mobile
9409 7006 home

Note: For detailed information refer to Part 5: COJ Emergency Assets Register
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CITY OF JOONDALUP
EMERGENCY CONTACTS DIRECTORY

5.9 COMMUNITY SERVICE CENTRES

DESCRIPTION LOCATION CONTACT PHONE
Leisure Centres
Craigie Leisure Centre Whitfords Avenue, Gavin Taylor 9307 4566
Craigie 0409 376 532
Ocean Ridge Leisure Sail Terrace, Heathridge | Adrian Fischer or 9401 0500
Centre Gavin Taylor 0409 376 532
Sorrento/Duncraig Leisure | 40 Warwick Road, Adrian Fischer or 9246 4722
Centre Duncraig Gavin Taylor 0409 376 532
Warwick Leisure Centre Cnr Warwick & Jim Longbottom 9247 2266
Wanneroo Roads, 0407 441 588
Warwick
Libraries
Joondalup Public Library | Cnr Lakeside Drive & 9400-4707
Boas Avenue
JOONDALUP, 6027
Sorrento/Duncraig Public | Cnr Warwick Road & 9447-9533
Library Marmion Avenue
DUNCRAIG, 6020
Whitford Public Library Cnr Banks & Marmion 9401-8222
Avenues, HILLARYS,
6025
Woodvale Public Library Trappers Drive 9309-4717
WOODVALE, 6026
Halls & Clubrooms
Burns Beach
Jack Kikeros Community | Cnr Burns Beach Rd & Community Facility 9400 4268

Hall

Ocean Parade, Burns
Beach

Officer — Allison Gentry

0403 126 405

Craigie

Warrandyte Reserve
Clubrooms

Warrandyte Drive

Community Facility
Officer — Allison Gentry

9400 4268
0403 126 405

Connolly

Connolly Community

5 Glenelg Place

Community Facility

9400 4268

Centre Connolly Officer — Allison Gentry | 0403 126 405
Duncraig

Percy Doyle Reserve Warwick Road Community Facility 9400 4268
Buildings - Duncraig Officer — Allison Gentry | 0403 126 405
Community Hall

Sorrento Soccer Warwick Road Kerry Slater Secretary | 9448 5908H
Clubrooms 9326 2108W

Page 48 of 102 (Revised)




City of Joondalup Community Emergency Management Arrangements — August 2006

Teeball and Junior
Football Clubrooms)

Undercroft Bridge Club

40 Warwick Road
Duncraig

Percy Doyle Reserve
Beddi Road

Community Facility
Officer — Allison Gentry

9400 4268
0403 126 405

Edgewater

Emerald Park Clubrooms

Emerald Park, Emerald
Way

Community Facility
Officer — Allison Gentry

9400 4268
0403 126 405

Greenwood

Calectasia Community
Hall

Greenwood Community
Scout and Guide Hall

Penistone Reserve
Clubrooms

Calectasia Street

Calectasia Street

Penistone Street

Community Facility
Officer — Allison Gentry

Community Facility
Officer — Allison Gentry

Community Facility
Officer — Allison Gentry

9400 4268
0403 126 405

9400 4268
0403 126 405

9400 4268
0403 126 405

Heathridge

Guy Daniel Building
Ocean Ridge Community
Centre

Heathridge Park
Clubrooms

16 Sail Terrace

Sail Terrace

Sail Terrace

Community Facility
Officer — Allison Gentry

Community Facility
Officer — Allison Gentry

Community Facility
Officer — Allison Gentry

9400 4268
0403 126 405

9400 4268
0403 126 405

9400 4268
0403 126 405

Hillarys

Flinders Park Community
Hall

Broadbeach Boulevard

Community Facility
Officer — Allison Gentry

9400 4268
0403 126 405

Kallaroo

Rob Baddock Community
Hall

Cnr Mullalloo Drive &
Dampier Avenue

Community Facility
Officer — Allison Gentry

9400 4268
0403 126 405

Kingsley

Kingsley Community
Facility

Kingsley Childcare Care
Centre

Kingsley Park Clubrooms
(Kingsley Playgroup also
operates from this

Kingsley Reserve
Kingsley Drive

Goolellal Drive

Kingsley Drive

Community Facility
Officer — Allison Gentry

Community Facility
Officer — Allison Gentry

9400 4268
0403 126 405

9309 2300

9400 4268
0403 126 405

building)

Kinross

MacNaughton Way MacNaughton Crescent | Community Facility 9400 4268
Clubrooms Officer — Allison Gentry | 0403 126 405
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Mullaloo

Surf Lifesaving Club Hall | Oceanside Promenade At Clubhouse 9307 7666
Steve Dargie President | 0417177908

Mullaloo Community

Centre Koorana Road 9401 4540

Ocean Reef

Beaumaris Community Constellation Drive Community Facility 9400 4268

Hall

Officer — Allison Gentry

0403 126 405

Beaumaris Sports Beaumaris Boulevard 9400 4268
Complex
Padbury
Padbury Community Hall | Caley Road Community Facility 9400 4268

Fleur Fream Pavillion

MacDonald Sports
Complex

MacDonald Park

Forrest Road

Officer — Allison Gentry

Community Facility
Officer — Allison Gentry

Community Facility
Officer — Allison Gentry

0403 126 405

9400 4268
0403 126 405

9400 4268
0403 126 405

Sorrento

Sorrento Surf Lifesaving West Coast Drive At Clubhouse 9448 1431

Club Neil Rowse President 0419048860

Sorrento Community Hall | Padbury Circle Community Facility 9400 4268
Officer — Allison Gentry | 0403 126 405

Sorrento/Duncraig 40 Warwick Road 9447 0696

Bowling Club

Warwick

Dorchester Community Cnr Dorchester Avenue Community Facility 9400 4268

Hall

Warwick Community
Centre

Ellersdale Clubrooms

& Dugdale Street

Dugdale Road

Ellersdale Road

Officer — Allison Gentry

Community Facility
Officer — Allison Gentry

Community Facility
Officer — Allison Gentry

0403 126 405

9400 4268
0403 126 405

9400 4268
0403 126 405

Warwick Open Space Warwick Road Richard Oliver 0404894258
Clubrooms 9448 4704
Whitfords

Whitfords Community Flinders Park 9307 2243

Centre

Whitford Family Centre

Broadbeach Boulevard

21 Endeavour Road
Hillarys
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Woodvale

Timberlane Community
Hall

Chichester Clubrooms

Timberlane Drive

Trappers Drive

Community Facility
Officer — Allison Gentry

Community Facility
Officer — Allison Gentry

9400 4268
0403 126 405

9400 4268
0403 126 405

Child Health Ce

ntres

Carine Child Health Clinic | Off Davallia Road 9447 9372
Duncraig
Craigie Child Health Clinic | Camberwarra Drive 9401 2619
Craigie
Duncraig Child Health Marri Road 9447 9568
Clinic Duncraig
Greenwood Infant Health | Calectasia Way 9447 9482
Clinic Greenwood
Heathridge Infant Health Off Sail Terrace 9401 9690
Clinic Heathridge
Joondalup Infant Health Jolstra Crescent 9300 2202
Clinic Joondalup
Kingsley Child Health Cnr Moolanda Blvd. & 9309 1517
Clinic Bargate Way
Kingsley
Mullalloo Child Health Koorana Road Mullaloo 9401 4540
Clinic
Padbury Child Health Cnr Alexander & Caley 9401 2631
Clinic Road
Padbury
Senior Citizens Centres - All Hired Facilities
Greenwood/Warwick Dorchester Avenue Community Facility 9400 4268
Community Care Facility Officer — Allison Gentry | 0403 126 405
Group at Warwick 9448 0856
Community Centre
Wanjoo RSL Community | Woodvale/Kingsley Community Facility 9400 4268
Group Trappers Drive Officer — Allison Gentry | 0403 126 405
Woodvale
President 9309 2414
Mildenhall/Duncraig Beddi Road Community Facility 9400 4268
Senior Citizens Centre Duncraig Officer — Allison Gentry | 0403 126 405
At Mildenhall 9447 2682
Community Centre
Whitford Senior Citizens Whitfords Avenue Community Facility 9400 4268
Centre Hillarys Officer — Allison Gentry | 0403 126 405
At Whitfords 9401 9650
Community Centre
Sports Stadiums
Joondalup Basketball 380 Joondalup Drive 9300 1325

Stadium

(entrance Collier Pass
turn right into Wise St)
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Pre Schools

Duncraig Pre School 57 Marri Road 9447 5218
Duncraig

Hillarys Pre School 137 Broadbeach 9401 3296
Boulevard

Davallia Pre School 487 Beach Road 9447 6633
Duncraig

(Community Service Centres — Reviewed March 2006)

5.10 WA POLICE REGIONAL STATIONS

LOCATION PHONE
JOONDALUP 9400 0888

HILLARYS 9403 1000

WARWICK 9246 8333
CLARKSON 9305 8300
TWO ROCKS 9561 2322
WANNEROO 9306 1111
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EMERGENCY CONTACT DIRECTORY

CITY OF JOONDALUP

5.11 HOSPITALS /| AMBULANCE / DOCTORS

RESOURCE LOCATION PHONE
HOSPITALS
Sir Charles Gardner Verdun Street, Nedlands 9346 3333
Royal Perth Wellington Street, Perth 9224 2244
Joondalup Health Campus Shenton Avenue, Joondalup 9405 2211
Osborne Park Public Osborne Place, Stirling 9346 8000
PRIVATE HOSPITALS
Joondalup Private Shenton Avenue, Joondalup 9400 9400
Mt Lawley Private 14 Alvan Street, Mt Lawley 9370 2500
St John of God 175 Cambridge  Street, 9382 6111

Subiaco

AMBULANCE
Communications Centre 000
Non Emergency St John Ambulance 9334 1234

DOCTORS
Department of Health
Dr

1800 022 222
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CITY OF JOONDALUP
EMERGENCY CONTACT DIRECTORY

5.12 WANNEROO / JOONDALUP SES UNIT KEY CONTACTS

CONTACT

PHONE

City of Wanneroo & City of Joondalup
SES Co-ordinator
Andrew Stanbury

0419 976 666 (mobile)

City of Wanneroo & City of Joondalup
SES Unit

15 Winton Road

Joondalup

9300 1666 (24 hours)
9300 1663 (fax)

SES Northshore Emergency Centre Metro
Regional Headquarters

7 Lynton Street

MT HAWTHORN

9444 9440
9443 2808 (fax)

Emergency Assistance

1300 130 039

Administration & General Enquiries

9277 0555 (24 hours)
9277 8320 (fax)

5.13 ADJOINING LOCAL AUTHORITIES

LOCAL AUTHORITIES ADDRESS PHONE

City of Wanneroo 1204 Wanneroo Road 9400 5000
Ashby (Depot address)

City of Stirling Civic Place 9345 8555
Stirling
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PART 6: TESTING, EXERCISING & REVIEWING
THE ARRANGEMENTS

6.1

6.2

6.3

TESTING

Testing the emergency management arrangements is at least as important as writing them.

The arrangements are intended to be a blueprint for the COJ’s response and recovery from

a major occurrence and they must be verified for accuracy and functionality. The benefits of

the testing include:

o Determining the effectiveness of your arrangements;

e Bringing together all relevant people and giving them knowledge of and confidence in
each other;

Providing the opportunity to promote the arrangements and educate the community;

e Providing an opportunity for testing participating agencies’ operational procedures and
skills in simulated emergency conditions while testing the ability of the agencies to work
together on common tasks;

o Improving the arrangements in accordance with results found from debriefing the
testing.

EXERCISING

The ongoing testing of the COJ’s emergency management arrangements will require
appropriate exercise styles. The aim and outcomes of each exercise will assist in
determining the most appropriate style. Using more than one style of exercise and building
progressive exercise programs is recommended.

The following are three commonly used exercise styles:

o Discussion Exercises include orientation exercise, agency presentations, hypothetical
and syndicate progressive exercises. Discussion exercises are low cost and usually
involve few players.

e functional Exercises are closely related to discussion exercises, but normally take
place in an operational environment and require participants to actually perform the
functions of their roles. They are commonly known as tabletop exercises.

e Field Exercises involve the deployment of personnel to a simulated incident or
emergency. Field exercises can often follow a series of discussion or functional
exercises.

LOCAL ARRANGEMENTS

The COW/COJ LEMC on behalf of both the Cities has established the following testing,

exercising and reviewing mechanisms.

¢ Two emergency management exercises aligned to priority local emergency risks shall
be targeted annually (one per City). The exercise shall be planned, directed and
conducted by an appropriate sub-committee of the COW/COJ LEMC.

e The LEMC Executive Officer (appointed local government officer) shall retain the details
of emergency exercises undertaken, which shall be incorporated into the LEMC annual
report to the North-West Metropolitan DEMC.

e A COJ local government officer in cooperation with the COW/COJ LEMC shall
undertake the review of these emergency management arrangements in order to
update relevant information and accommodate changing circumstances.
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6.4 TRAINING PROGRAMS - TESTING, EXERCISING & REVIEWING
THE ARRANGEMENTS

o Exercise Management
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PART 7: SUPPORT PLANS

71

711

7.1.2

71.3

71.4

OPERATIONAL SERVICES SUPPORT PLAN

General

a) This plan is formulated to provide for the coordination of response from the City of
Joondalup Operational Services in support of the combat authority in an emergency.
Staff and plant from Operational Services may be called on through the City of
Joondalup Operation Services Manager or his Deputy.

b) This plan must be read in conjunction with the entire City of Joondalup Local
Emergency Management Plan.

Aim

To detail arrangements necessary for the mobilisation and deployment of City of Joondalup
to support an emergency operation.

Emergency Alert

A community member of the City of Joondalup, Hazard Management Agency or emergency
services (e.g. Police, Fire, Ambulance or SES and services including Water and Electricity)
may request council resources according to the LEMP. The alert will usually occur by
telephone to the switchboard or to the after hours service. In both cases an Operations
Manager or duty Ranger is to be telephoned

The Manager Operations Services may also call in other Sections of the City of Joondalup
to assist with the emergency.

Principal Works Division Functions

The City of Joondalup Operation Services Manager or Deputy will coordinate the
deployment of Council resources from the Depot office.

a) Provide operational support to combat authorities.

b) Carry out clean-up and specific operations such as removal of storm damaged trees
and emergency construction work.

c) Provide technical information on location and destination of local drainage system.

d) Undertake traffic direction support duties and assist with any available traffic signs or
barriers.

e) Provide fuel, vehicles and personnel.
f) Provide communication equipment and information.
g) Familiarise staff with the Local Emergency Management Plan and its requirements.

h) Assist Hazard Management Agencies to carry out damage assessment.
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City of Joondalup Operational Services

Emergency Management:

The Operation Services Manager assesses the scope of the emergency and classifies it as:
e Level 1- able to be managed by a Supervisor and one crew.

e [Level 2 — an emergency requiring more than one crew and a person to monitor the two
way radio system.

e [evel 3 — an emergency involving Hazard Management Agencies or Wanneroo State
Emergency Services Unit and more than two City of Joondalup crews.

Level 1 — The supervisor calls in the employees required, arranges the equipment
necessary and proceeds to the scene of emergency and carries out the necessary control
actions. The Operation Services Manager may be contacted if necessary.

Level 2 — The supervisor contacts the Operation Services Manager and confirms proposed
emergency control actions. The Operation Services Clerical Officer is called in to operate
the two-way radio system.

Level 3 — The Supervisor immediately contacts the Operation Services Manager who takes
control of the emergency management process. This will usually require coming to the
Engineering office or the Local Co-ordination Centre.

Operational Services

a) Operational Services Coordination is carried out by the Operation Services Manager,
who will form a small working group of staff to prepare an Action Plan to deal with the
incident.

b) The Operational Services Coordinating team will operate from the City of Joondalup
Depot Office, Wanneroo.

The action committee will maintain an Emergency Resource File with current listings of
relevant emergency equipment available:

e From the City of Joondalup Depot.

e From major hire operators and contractors in strategic locations in the City.

This file will contain a current directory of after hour numbers for relevant staff needed
to operate machinery.

c) Unless specifically authorised no Council equipment is to be operated by outside
personnel.

d) Identification Vests - Liaison officers to Emergency Co-ordination Centre and command
posts must wear identification vests.

Communications
The COJ’s Operations Services communicates via mobile phone as well as being a user of

Telstra’s Push-To-Talk (PTT) Service. Communication can be obtained and/or coordinated
by utilising the;
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a) Designated land-line numbers;
b) Mobile phone service;
c) PTT Service - person to person function; and
d) PTT Service - group talk function.
7.1.8 Procedures
Stage 1 - Warning
a) This will come from the Local Emergency Coordinator.

b) Immediately following the warning the City of Joondalup Operational Services will alert
members of the section.

c) Key personnel will be contacted with information on the emergency.

d) The Chief Executive Officer (and through him the Mayor) is advised by the Director of
Infrastructure and Management Services.

Stage 2 - Activate Action Plan

a) Staff are called and resources deployed as required.
b) Necessary records are maintained in a logbook under established procedure.

7.1.9 Activation

The Operational Services Support Plan will be activated by the City after advice from the
Hazard Management Agency or WASES or Local Emergency Coordinator. Alternatively
Council Staff are at an incident or emergency and is considered to require the resources
available the supervisor will immediately contact the Manager Operations who will alert the
appropriate Hazard Management
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COMMUNITY SERVICES SUPPORT PLAN

General

This operational Support Plan outlines a range of welfare services aimed at providing care,
assistance and rehabilitation for the victims of a disaster and counselling and support for
rescuers. The Department of Community Development, Joondalup Branch coordinates
these programs

This Support Plan to be read in conjunction with the City of Joondalup Local Emergency
Plan.

Aim

To provide detailed arrangements for the provision of welfare support to those affected by
an emergency.

Introduction

Welfare services include all or some of the following functions:
a) Feeding of evacuees.
b) Temporary shelter.
¢) Short/medium term accommodation.
d) Registration
e) Personal services such as:
e Care of children/aged persons
e Counselling
e Spiritual services

The above services are provided by a wide range of Government, local government, church
and voluntary agencies coordinated by the Manager, Community Services, at the City of
Joondalup. These services are coordinated by the Department of Community Development.

Basic Community Services Functions

a) Emergency Catering
The Manager Community Services in conjunction with Principal Environmental Health
Officer will coordinate this activity. The administrator Meals on Wheels will organise the
preparation and distribution of meals to evacuees and staff at Community Centres.
Commercial food outlets will be used as required.

b) Community Services Centre and Emergency Accommodation
In conjunction with the Department of Community Development welfare centres will be
set up as required and temporary emergency shelter arranged.

c) Emergency Clothing
The City of Joondalup Community Services Officers will liaise with Community Groups,
Government and Government support agencies.

d) Personal Services

These include the reception and care of victims, their direction to welfare centres, basic
first aid, counselling advice, spiritual services and escort duties.

e) Registration and Enquiry
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Achieved in liaison with the Regional Welfare Support Plan.

f) Provision of Financial Assistance
Ensure access to financial assistance is liaison with the Department of Community
Services and Non-Government support groups.

Evacuation Matrix

The Evacuation Matrix of the Community Services Support Plan is used to establish the
level of welfare support. It will be noted from the matrix that the level of welfare support is
dependent upon the number of evacuees and the duration of the evacuation. In view of the
considerable cost involved, the Department for Department of Community Services is
activated at divisional, regional or state level for all significant evacuations.

The provision of welfare services is therefore a coordinated operation between Manager,
Community Services (City of Joondalup) and the appropriate Department for Community
Development. Activation of the Dept of Community Development district officer is achieved
through the Manager Local Emergency Co-ordinator.

Duration

People 0-8 hours 8 hrsto1day | 1-3 days 3-7 days | 1 week +
1-10 Local Local/Division | Local/Region | Region Region
10-100 Local/Division | Local/Region Region Region Region/Stage
100-500 Local/Division | Local/Region Region/State | State State

500 + Local/Region Region Region/State | State State

The above evacuation matrix is a guide to the Hazard Management Agency and/or
Emergency Coordinator during emergency operations.

The Hazard Management Agency should be in a position to advise the Local Emergency
Co-ordinator of the area and estimated duration of evacuations.

Welfare support for evacuees can be obtained through local planning or Department of
Community Services arrangements. “Local” in the above indicates the Local Plan requires
activation. Where Division, Region or State are indicated, Department of Community
Services arrangements at Divisional, Regional or State level may be activated.

The appropriate agency to arrange activation of Local or Department of Community
Services Emergency Management Support Plans in the Metropolitan area should be the
head of the Hazard Management Agency or the emergency Coordinator by conferring with
the appropriate Welfare Coordinator from the organisation.

Should a short-term evacuation include persons who have been involved in or withessed a
traumatic event, unless the Local Plan has provision for trauma counselling, contact the
nearest Department of Community Services office.

Registration

The registration of evacuees is discharged by Department of Community Services under
the provisions of the State Registration and Inquiry Plan. Registration is conducted at
welfare centres by appropriately training personnel.

Registration is not required in all cases. The decision to perform this function will be made
by the State Welfare Co-ordinator.
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Welfare Centres

The primary facility for the provision of welfare services is the Welfare Centre. These
facilities are suitable for welfare support from City of Joondalup resources. During large
scale evacuations welfare resources will be concentrated at the major centres. Welfare
Centres and contact details are detailed in Part Three (Resources) and Five (Contacts), of
the City of Joondalup Local Emergency Management Plan.

Welfare Resources

The contact details of various church, club and philanthropic organisations is contained in
the community directory. Major resource requirements such as transport, bedding
communications will be coordinated through the District and State Emergency Coordination
Centre.

Activation

The decision to activate this plan will be determined by the Hazard Management Agency.

Communication of the decision to participating organisations is the responsibility of the
Local Emergency Coordinator.
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ENVIRONMENTAL HEALTH SUPPORT PLAN

General

This operational support plan outlines a range of public health and environmental measures
necessary to protect the health of the community and evacuees at the time of the
emergency.

The plan calls for close liaison with the other agencies dealing with the emergency and
particularly with the Principal Environmental Health Officer and Manager Community
Services.

Aim

To detail the principal, public health and environmental functions to be addressed during an
emergency or within a disaster affected area by the City of Joondalup.

To ensure adequate public health conditions are maintained and that the potential for the
occurrence of disease is minimised.

Principal Environmental Health Functions

The fundamental public health protection required at the time of a disaster are directed from
the Local Emergency Co-ordination Centre and an officer from the Health Department of
WA (appointed for major disasters). City of Joondalup Environmental Health support
functions are coordinated by the City of Joondalup Principal Environmental Health Officer.
Close liaison is maintained with the SES Local Manager. The City of Joondalup Principal
Environmental Health Officer will initially act on behalf of the Health Department.

a) Survey and Assessment:

e Conduct an initial survey of the disaster to assess the priority of the environmental
health response measures necessary and for the identification of immediate
potential hazards.

e |dentify safe temporary facility sites and disposal sites in conjunction with other
authorities involved.

b) Food (Human Consumption):

e Food surveillance and possible rejection for human consumption.
e Monitoring of health provisions for food preparation, storage and distribution.
e Arrange seizure and disposal of damaged/perished foodstuff.
c) Water:
e Selection and maintenance of a portable water supply for use in an emergency.

¢ Develop guidelines for water transportation and distribution.
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d) Disease Prevention:

e Determine the need for action and supervise the destruction of insect vectors and
vermin where necessary.
e Liaise with Agriculture Western Australia as required.

e) Water Disposal (Including Site of Ablution, etc):

e Arrange for disposal of sullage water from emergency ablutions, sanitary
conveniences and laundries.

e Sitting of emergency facilities (ie ablutions, sanitary conveniences, laundries and
refuse disposal.

e Arrange for disposal of solid wastes.

¢ Arrange disposal method for dead animals and supervise subsequent disposal.

f)  Hygiene and Cleaning Details:

¢ Detail the procedures and schedules for:

(i) Cleaning of accommodation areas and public places.

(i) Servicing of liquid waste holding tanks and drainage systems.
e Supervise activities as detailed above.

g) Accommodation:

In conjunction with the Family and Children’s Services, identify and supervise the
provision of suitable accommodation for evacuees and relief workers.

Environmental Health Organisation - City of Joondalup

a) Environmental Health Co-ordination, City of Joondalup

The Principal Environmental Health Officer coordinates environmental Health Services.

b) Principal Environmental Health Officer

The Principal Environmental Health Officer of the City of Joondalup will develop a team
of trained officers to act as backup in an emergency. An environmental health resource
file will be developed and maintained in the City of Joondalup Environmental Health
Department.

c) Role of the Environmental Health Officer

¢ To develop specific emergency contingency plans to ensure the Health Act is upheld
in relation to environmental health and to arrange for appropriate staff training.

¢ In the event of an emergency to liaise with the Health Department of WA Medical
Officer and the Local Emergency Co-ordinator. To provide status reports regarding
environmental health as requested.

e To survey and access the environmental and public health impact of the emergency
and to initiate appropriate measures.
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e To co-ordinate the various environmental and public health response activities and

monitor conditions throughout the emergency period.

e To re-assess and direct appropriate environmental health measures to be
undertaken and followed through during the recovery phase.

7.3.5 Activation

The Environmental Health Support Plan will be activated, after request made by Police or
the Health Department of WA.
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PART 9: EMERGENCY RISK MANAGEMENT

9.1

Introduction

Western Australia is a diverse state that presents a variety of hazards and risks that differ
from one local government area to another. As per the Emergency Management Act 2005 -
Section 36(a), it is a function of Local Government to ensure that effective local emergency
management arrangements are prepared and maintained to deal with hazards and risks
that their communities face.

The ERM process forms the foundation of local emergency management arrangements.
The ERM process supports the negotiation and development of shared responsibilities
necessary for the establishment of effective arrangements.

In establishing and testing effective local emergency management arrangements and
undertaking the ERM process the COW and COJ, in collaboration with their LEMC, have
worked comprehensively in partnership with the community.

ERM Committee

The COW/COJ LEMC formed an ERM sub-committee and funding was accessed through
FESA’'s AWARE (All West Australians Reducing Emergencies) Program. This resulted in a
joint initiative known as the COW/COJ AWARE Project and the committee engaging a
Project Coordinator for the undertaking of the ERM process.

The core members of the COW/COJ AWARE Project Committee are as follows.

Manager Operations Services (Chairman) — COJ

Senior Ranger, Ranger Services - COJ

Manager Technical Services — COW

Manager Ranger and Safety Services — COW

e Local Emergency Coordinator (& Chairman of the LEMC) — WA Police

Note: Temporary committee members are co-opted as required in alignment with the
Project’s objectives and tasks.

COW/COJ AWARE PROJECT

The aim of the COW/COJ AWARE Project is, “To communicate and consult with the local
community in order to raise awareness and obtain hazard information with regard to the
formulation of risk treatment strategies and incorporation into the Local Emergency
Management Plans of the COW and COJ”.

In creating a safer community and improving local ERM the objectives of the COW/COJ

AWARE Project also include:

¢ Identify and develop current and future ERM leaders and ensure ongoing support within
the community.

e Enhance ERM skills and understanding.

¢ Identify opportunities and implement ERM strategies.

e Increase community awareness, involvement and ownership in ERM arrangements.
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e Encourage the integration of ERM as part of community culture.

The ERM Process

The ERM process, as undertaken in the COW/COJ AWARE Project, was jointly developed
by FESA and WALGA (Western Australian Local Government Association). It is based on
the Australian and New Zealand Risk Management Standards AS/NZS 4360:2004.

The model below has been taken from the Western Australian Emergency Risk
Management Guide (July 2005).

Main Elements of the Emergency Risk Management
(ERM) Process

There are five (5) main steps in the ERM process (see Figure 1):

1. Establish the context: Identify strategic and community issues that may apply to the emergency
risk management process. Develop the project management plan and initial risk evaluation criteria.

2. Identify risks: Identify and describe the nature of the hazards, community and environment.Examine
vulnerabilities of the community and environment and identify the risks that the community is facing.

3. Analyse risks: Examine the risks for their likelihood and consequences and assign the levels of risk.

4, Evaluate risks: Compare the risks with the risk evaluation criteria (adjust where necessary), and
rank the risks in order of priority for treatment.

5. Treat risks: Select and implement appropriate treatments for dealing with risks.

g - 2
3 e Identify Risk «— S
: | :
B s il %_
E‘ <
g = 2
2 > teR “—
& 7

T : ]

Figure 1—Main Elements of the Emergency Risk Management Process

The ERM process, under the direction of the COW/COJ AWARE Project Committee, has
been undertaken in three stages and aligned to specific phases.

¢ Stage 1:

January 2003 to December 2003 - Establish the Context & ldentify Risk
e Stage 2:

January 2004 to December 2004 — Analyse Risk & Evaluate Risk
o Stage 3:

January 2005 to December 2005 — Treat Risk
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Documentation

As part of the ERM process a number of key documents have been developed to assist in
the identification of risks and hazards faced by the COW/COJ community. Documents that
can be produced as a result of undertaking the ERM process include the following.

Project Management Plans (for stages 1, 2 & 3)
Risk Identification Matrix

Risk Register (Refer to 9.2)

Risk Treatment Schedules

Risk Treatment Plans (Refer to 9.3)
Emergency Risk Management Reports

Note: For information on the ERM process in application to the COW/COJ community or
the COW/COJ AWARE Project please contact the City of Joondalup Administration Centre.
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9.2 RISK REGISTER - NOVEMBER 2005

City of Wanneroo/City of Joondalup AWARE Project
Risk Register — November 2005
Risk Statement Likelihood | Consequence | Level of Risk
Rating Rating Risk Priority
1. There is a risk that bush fire will cause C 4 E 1
loss of life and or injury to the general
public.
2. There is a risk that structure fire will B 4 E 1
cause loss of life and or injury to the
general public.
3. There is a risk that storms will cause C 4 E 1
injury or loss of life to the general public.
4. There is a risk that a chemical C 4 E 1
incident will cause injury and or loss
of life to the general public.
5. There is a risk that a marine C 4 E 1
transport incident will cause injury
and or loss of life to residents
involved in a marine accident.
6. There is a risk that a C 5 E 1
will cause injury and loss of life to
passengers and the public
7. There is a risk that a human epidemic D 5 E 1
will cause injury and or loss of life to the
general public.

Legend
Likelihood Consequence Level of risk Risk Priority
A — almost certain | 1 — insignificant L - low 1 - people
B — likely 2 — minor M — moderate 2 - lifelines
C — possible 3 — moderate H — high 3 - infrastructure
D — unlikely 4 — major E — extreme 4 - economy
E - rare 5 - catastrophic 5 - environment
6 - social
7 - heritage
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RISK TREATMENT - PLAN

Hazard: Risk Statement: Reference No:
Bushfire There is a risk that bushfire will cause loss of life and or injury to the general public. 001
Likelihood: Consequence: Level of Risk: Risk Priority: Date Compiled:
possible major extreme level 1 07/12/2005

Vulnerability Data:

The COW/COJ Community includes areas of rural-urban interface that are noticeably more vulnerable, comprising aged care facilities, education
facilities, caravan parks, residences, market gardens, hobby farms and various businesses. Other vulnerable areas include natural bush land, pine
plantations, state forests, national and regional parks. Also all households in developed areas adjacent to urban bushland.

Special needs groups include — the young (0-5 years), the aged (65 years & over), certain ethnic groups, cultural groups, disabled persons and persons
with respiratory conditions (i.e. allergies, asthma).

COJ vulnerable locations include — Kinross, Burns Beach, Hepburn Heights/Padbury, residents adjacent to Pinaroo Memorial Park, Craigie Open Space
and bush forever areas. Due to rapid development, there is only urban type bush land remaining within the COJ.

COW vulnerable locations include — Yanchep, Two Rocks, Carabooda, Carramar, Butler, Banksia Grove, Flynn Drive Industrial Area, Barbagallo
Raceway, Club Capricorn, Neerabup, Gnangara, Koondoola, Alexanda Heights, Ridgewood, Merriwa, Nowergup, Edlington, Landsdale, Jandabup,
Mariginup and bush forever areas.

Risk Treatment Strategies Action | Responsible Implementation Data Implementation Budget Monitor
Priority | Agency(s) Timeframe Considerations & Review
1. Review formerly the 1* COw, COJ Undertaken by the Project | Approximately Relatively Monthly reports
existing community education Coordinator in liaison with relevant | 2 months minimal cost. & Committee
programs on bushfire and stakeholders (FESA, CALM). Report, Includes hours | Meetings.
report outcomes. including recommendations to be worked and | Utilise report for
disseminated to all agencies involved administration. annual
and LEMC. initiatives.
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2. Conduct community 1* cow, CcOoJ Coordinated by the Project | Approximately Relatively  low | Monthly reports
surveys of areas at high risk Coordinator in consultation with | 3 months cost. &  Committee
to bushfire and obtain existing relevant stakeholders. Report to be Includes hours | Meetings.
perception and expectations. disseminated to all agencies involved worked, Refer to results
and LEMC. administration, for future
printing and | consultation.
copying etc.
3. Conduct an emergency 2 cow, CcOoJ Undertaken by a working group of the | Approximately Relatively  low | Post  exercise
management exercise on LEMC COW/COJ LEMC. Discussion type. | 3 months cost. debrief and
bushfire to test existing Report including recommendations to | (comprising Includes hours | analysis.
arrangements. be disseminated to all agencies | periodic worked afforded | Identify  gaps
involved and LEMC. planning by LEMC | and initiate
meetings) members  and | appropriate
Project action.
Coordinator.
4. Establish and monitor 3 COW, FESA | Coordinated by the Project | Approximately TBA Monthly reports
fuel loads (combustible BFS, Coordinator in cooperation with and | 6 months New methods | & Committee
vegetation) on government Wanneroo undertaken by FESA BFS & WVBFB. | (plus annual currently  being | Meetings.
managed land subject to Volunteer maintenance) developed. Utilise
bushfire. BFB. information in
risk analysis.
* Action simultaneously.
Implementation Approval
Agency Item(s) Approved By (Print) Position Signature Date
City of Wanneroo
City of Joondalup

COW/COJ LEMC

FESA Bush Fire Service

Wanneroo VBFB
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RISK TREATMENT - PLAN

Hazard:
Structural Fire

Risk Statement:
There is a risk that structure fire will cause loss of life and or injury to the general public.

002

Reference No:

Likelihood:
likely

Consequence:

major

Level of Risk:
extreme

Risk Priority:
level 1

07/12/2005

Date Compiled:

Vulnerability Data:

Members of the general public in the COW/COJ Community that are noticeably more vulnerable to structural fire include special needs groups such as
the young (0-5 years), the aged (65 years and over), sick, injured, disabled, certain cultural and ethnic groups.

Those who reside in or frequent shopping Centres, hospitals, older buildings and buildings of wooden construction including aged care facilities,
education facilities and caravan park are also more vulnerable. Urban developments near to bushland are also noticeably more vulnerable,

Risk Treatment Strategies Action | Responsible Implementation Data Implementation Budget Monitor
Priority | Agency(s) Timeframe Considerations & Review

1. |dentify high-risk 1 COw, COJ Undertaken by the Project Approximately Relatively low Monthly reports

households within the Coordinator in liaison with FESA 3 months cost. & Committee

community. Initiate the review FRS. Will include the formulation of Includes hours | Meetings.

of existing Emergency lists comprising households at high worked and | Obtain copy of

Management Plans in relation risk to structure fire and formal administration. completed

to fire and evacuation, where correspondence regarding EMPs. plans.

necessary.

2. Coordinate the physical 2* cow, COJ, Coordinated by the Project Approximately Relatively  low | Monthly reports

inspection and evaluation of FESA FRS Coordinator in collaboration with 4 months cost. &  Committee

households at high risk to FESA FRS. Prior authorisation and Includes hours Meetings.

structure fire, including in- an agreed schedule between the worked and Record

house equipment. parties concerned may be required. administration. outcomes.

3. Coordinate an emergency 2* cow, CcOoJ Undertaken by the Project Approximately Relatively  low | Monthly reports

management awareness Coordinator who will collate and 2 months cost. & Committee

education program on communicate information on structure Includes hours Meetings.

structural fire for local high- fire to the management of local high- worked, Record

risk householders. risk householders. administration initiatives for

and copying. future
reference.
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4. Review of fire emergency cow, COJ, Undertaken by the Project Approximately Relatively Monthly reports
infrastructure and resources FESA FRS Coordinator in liaison with FESA as 1 month minimal cost. & Committee
in relation to high risk and new facilities have been proposed. Includes hours Meetings.
new development (especially Copy of report to COW, COJ, worked and Review
in COW north). COW/COJ LEMC. administration. progress
annually.
5. Coordinate the cow, CcOoJ Coordinated by the Project Approximately Relatively low to | Monthly reports
development and Coordinator who may require external | 3 months moderate cost. & Committee
implementation of an consultation to formulate an Includes hours Meetings.
Emergency Management appropriate EMP guide for worked, possible | Obtain copy of
Plan & Recovery Plan Guide distribution to high-risk households. consultant fee completed
for households at high risk to and plans.
structure fire. administration.
6. Coordinate and support cow, CcOoJ Initiated by the Project Coordinator Approximately Relatively Monthly reports
the participation of local directly with the management of local | 1 month minimal cost. & Committee
caravan parks with the caravan parks, in consultation with Hours worked Meetings.
Caravan Industry of Australia the CIA. and Review
(WA) — national accreditation administration. membership
program in relation to fire annually.
safety.
7. Conduct an emergency cow, COJ, Undertaken by a working group of the | Approximately Relatively  low | Post exercise
management exercise on cow/cod COW/COJ LEMC. Discussion type. 3 months cost. debrief and
structural fire with a priority LEMC Report including recommendations to | (comprising Hours worked analysis.
high-risk household(s). be disseminated to all agencies periodic afforded by Identify gaps
involved and LEMC. planning LEMC members | and initiate
meetings) and Project appropriate
Coordinator. action.
* Action simultaneously.
IMPLEMENTATION APPROVAL
Agency Item(s) Approved By (Print) Position Signature Date
City of Wanneroo
City of Joondalup
COW/COJ LEMC
FESA FRS
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RISK TREATMENT - PLAN

Hazard:
Severe Storm

Risk Statement:
There is a risk that storms will cause injury or loss of life to the general public.

003

Reference No:

Likelihood:
possible

major

Consequence:

Level of Risk:
extreme

Risk Priority:
level 1

Date Compiled:
07/12/2005

Vulnerability Data:

Vulnerable households include aged care facilities, education facilities and caravan parks.
The COW/COJ Community comprises general public that are noticeably more vulnerable including special needs groups such as the young (0-5 years),
the aged (65 years and over), certain ethnic groups, cultural groups, sick, injured and disabled persons.
Also general public residing in or frequenting areas located near to the coastline (i.e. housing, businesses, marina’s,) are also more vulnerable.

Note: All residents of the COW/COJ community should be aware of this risk, as mini tornados have been known to cause devastation among inland areas

as well.

Risk Treatment Strategies Action | Responsible Implementation Data Implementation Budget Monitor
Priority | Agency(s) Timeframe Considerations & Review

1. Identify high-risk 1 COw, COJ, Undertaken by the Project Approximately Relatively low Monthly reports

households within the FESA SES Coordinator in liaison with FESA 3 months cost. & Committee

community. Initiate the review SES. Will include the formulation of Includes hours | Meetings.

of existing Emergency lists comprising households at high worked and | Obtain copy of

Management Plans in relation risk to severe storm and formal administration. completed

to severe storm and correspondence regarding EMPs. plans.

evacuation where necessary.

2. Review formerly the 2 cow, CcOoJ Undertaken by the Project Approximately Relatively Monthly reports

existing community education Coordinator in collaboration with 1 month minimal cost. & Committee

programs on severe storm
and report outcomes.

relevant stakeholders (i.e. FESA
SES). Report, including

recommendations to be disseminated

accordingly.

Includes hours
worked and
administration.

Meetings.

Utilise report for
annual
initiatives.

-96 -




City of Joondalup Community Emergency Management Arrangements — August 2006

3. Coordinate an emergency cow, CcOJ Undertaken by the Project Approximately Relatively  low | Monthly reports
management awareness Coordinator who will collate and 1 month cost. &  Committee
education program on severe communicate information on severe Includes hours Meetings.
storm for local high-risk storms to of local high-risk worked afforded | Record
householders. householders. by LEMC initiatives for
members and future
Project reference.
Coordinator.
4. Coordinate an MOU COw, COJ, Coordinated by the Project Approximately Relatively low Monthly reports
between aged care service cow/coJ Coordinator in consultation with local | 3 months cost. & Committee
providers in relation to severe LEMC stakeholders. Will comprise liaison Includes hours Meetings.
storms, considering practical with City of Bayswater / City of worked and Exercise the
support and resource sharing. Stirling regarding their existing model administration. MOU to test
and the comprehensive consultation capabilities.
process that was utilised.
5. Conduct an emergency cow, COJ, Undertaken by a working group of the | Approximately Relatively  low | Post exercise
management exercise on cow/cod COW/COJ LEMC. Discussion type. 3 months cost. debrief and
severe storm with a priority LEMC Report including recommendations to | (comprising Hours worked analysis.
high-risk household(s). be disseminated to all agencies periodic afforded by Identify gaps
involved and LEMC. planning LEMC members | and initiate
meetings) and Project appropriate
Coordinator. action.
* Action simultaneously.
IMPLEMENTATION APPROVAL
Agency Item(s) Approved By (Print) Position Signature Date
City of Wanneroo
City of Joondalup
COW/COJ LEMC
FESA SES
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RISK TREATMENT - PLAN

There is a risk that a chemical incident will cause injury and or loss of life to the general public.

004

Reference No:

Hazard: Risk Statement:

Hazardous

Materials
Likelihood: Consequence:
possible major

Level of Risk:
extreme

Risk Priority:
level 1

Date Compiled:
07/12/2005

Vulnerability Data:

Vulnerable households include shopping centres and retail outlets.

The COW/COJ Community includes industrial and commercial sites where chemicals are stored and used. Chemicals are also transported via road. The
general public that are noticeably more vulnerable includes special needs groups such as chemical hypersensitive persons, the young (0-5 years), the
aged (65 years and over), sick, injured, disabled, certain cultural and ethnic groups. General public located in or adjacent to industrial and commercial

sites.

Risk Treatment Strategies Action | Responsible Implementation Data Implementation Budget Monitor
Priority | Agency(s) Timeframe Considerations & Review

1. Identify  high-risk 1 COw, COJ, Undertaken by the Project Approximately Relatively low Monthly reports

households within the FESA FRS Coordinator in liaison with FESA 3 months cost. & Committee

community. Initiate the review FRS. Will include the formulation of Includes hours Meetings.

of existing Emergency lists comprising households at high worked and Obtain copy of

Management Plans in relation risk to chemical incident and formal administration. completed

to chemical incident and correspondence regarding EMPs. plans.

evacuation, where necessary.

2. Establish a requirement 2 Ccow/CcOJ Coordinated by the Project Approximately Relatively low Monthly reports

for a health and Coordinator in cooperation with the 3 months cost. & Committee

environmental  assessment management of both cities and Includes hours Meetings.

for developments at the appropriate Council Planning worked and Review annual

application stage in relation to
hazmat safety. (Incorporate
into the Town Planning
Scheme).

Officers.

administration.

totals.
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3. Review the capability to cow, CcOJ Undertaken by the Project Approximately Relatively Monthly reports
access drainage  system Coordinator in liaison with FESA FRS | 2 months moderate costto | &  Committee
plans in the event of a who will develop and establish establish, low Meetings.
chemical incident. Consider optimum accessibility, and determine cost to maintain. | Review with
the storage and the feasibility of the information being Includes organisational
dissemination of the placed on CD. software, EM Plans.
information on CD. hardware, hours
worked and
administration.
4. Conduct a community cow, CcOoJ Undertaken by the Project Approximately Relatively low Monthly reports
awareness program  on Coordinator in liaison with FESA 2 months cost. & Committee
hazmat safety targeting the FRS, collate and communicate Includes hours Meetings.
commercial sector. information on hazmat management. worked, copying
and
administration.
5. Coordinate an emergency COow, COJ Undertaken by the Project Approximately Relatively low Monthly reports
management awareness Coordinator in cooperation with FESA | 1 month cost. &  Committee
education program for local FRS, who will collate and Includes hours Meetings.
householders at high risk to communicate information on hazmat worked, copying | Record
chemical incident. safety to the management of local and initiatives for
householders at high risk. administration. future
reference.
6. Conduct an emergency COw, COJ, Undertaken by a working group of the | Approximately Relatively  low | Post exercise
management exercise on cow/cod COW/COJ LEMC. Discussion type. 3 months cost. debrief and
chemical incident with a LEMC Report including recommendations to | (comprising Hours worked analysis.
priority high-risk be disseminated to all agencies periodic afforded by Identify gaps
household(s). involved and LEMC. planning LEMC members | and initiate
meetings) and Project appropriate
Coordinator. action.
* Action simultaneously.
IMPLEMENTATION APPROVAL
Agency Item(s) Approved By (Print) Position Signature Date
City of Wanneroo
City of Joondalup
COW/COJ LEMC
FESA FRS
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RISK TREATMENT - PLAN

Hazard: Risk Statement: Reference No:
Marine There is a risk that a marine transport incident will cause injury and or loss of life to residents involved in | 005
Transport a marine accident.
Incident (i.e. Commercial or amateur vessels involved in emergencies including — collision, explosion or fire,
sinking, grounding, persons lost at sea).
Likelihood: Consequence: Level of Risk: Risk Priority: Date Compiled:
possible major extreme level 1 07/12/2005

Vulnerability Data:

The population of the COW/COJ Community is noticeably more vulnerable, with approximately 48 kilometres of coastline along the western border and a
high proportion of the population involved in boating, both commercially and recreationally.

Risk Treatment Strategies Action | Responsible Implementation Data Implementation Budget Monitor
Priority | Agency(s) Timeframe Considerations & Review
1. Review formerly the 1 cow, COJ, Undertaken by the Project Approximately Relatively Monthly reports
existing community education DPI, FESA Coordinator in collaboration with 1 month minimal cost. & Committee
programs on marine transport VMRS relevant stakeholders (i.e. DPI, FESA Includes hours Meetings.
safety and report outcomes. VMRS) Report, including worked and Utilise report for
(Consider the utilisation of recommendations to be appropriately administration. annual
Twin cities FM for seasonal disseminated. initiatives.
community education).
2. Conduct an emergency 2 cow, COJ, Undertaken by a working group of the | Approximately Relatively low Post exercise
management exercise on a Ccow/CcOJ COW/COJ LEMC. Discussion type. 1 month cost. debrief and
marine incident to test LEMC Report including recommendations to Includes hours analysis.
existing arrangements. be disseminated to all agencies worked afforded | Identify gaps
involved and LEMC. by LEMC and initiate
members and appropriate
Project action.
Coordinator.
* Action simultaneously.
IMPLEMENTATION APPROVAL
Agency Item(s) Approved By (Print) Position Signature Date
City of Wanneroo
City of Joondalup
COW/COJ LEMC
DPI
FESA VMRS
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RISK TREATMENT - PLAN

There is a risk that a train derailment will cause injury and loss of life to passengers and the public.

Reference No:
006

Hazard: Risk Statement:
Rail Transport
Incident
Likelihood:
likely

Consequence:
major

Level of Risk:
extreme

Risk Priority:
level 1

Date Compiled:
07/12/2005

Vulnerability Data:

The COW/COJ community includes a rail transport system. The general public which utilise the rail transport system are those most vulnerable. The

young (0-5 years) and the aged (65 years) may be less resilient.

Risk Treatment Strategies Action | Responsible Implementation Data Implementation Budget Monitor
Priority | Agency(s) Timeframe Considerations & Review
1. Conduct an emergency 1 cow, COJ, Undertaken by a working group of the | Approximately Relatively  low | Post exercise
management exercise on a Ccow/CcOJ COW/COJ LEMC. Discussion type. 1 month cost. debrief and
rail transport incident to test LEMC Report including recommendations to Includes hours analysis.
existing arrangements be disseminated to all agencies worked afforded | Identify gaps
(include freeway closure). involved and LEMC. by LEMC and initiate
members and appropriate
Project action.
Coordinator.
* Action simultaneously.
IMPLEMENTATION APPROVAL
Agency Item(s) Approved By (Print) Position Signature Date
City of Wanneroo
City of Joondalup
COW/COJ LEMC
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RISK TREATMENT - PLAN

Hazard: Risk Statement: Reference No:

Human There is a risk that a human epidemic will cause injury and or loss of life to the general public. 007

Epidemic Likelihood: Consequence: Level of Risk: Risk Priority: Date Compiled:
unlikely catastrophic extreme level 1 07/12/2005

Vulnerability Data:

Members of the COW/COJ Community that are noticeably more vulnerable include the young (0-5), the aged (65 years and over), the sick, certain ethnic
group and cultural groups, health and emergency workers.

Risk Treatment Strategies Action | Responsible Implementation Data Implementation Budget Monitor
Priority | Agency(s) Timeframe Considerations & Review
1. Review, develop and 1 cow, COJ, Coordinated by the Project Approximately Relatively Monthly reports
establish formal DOH Coordinator who will develop, 1 month minimal cost. & Committee
communication between local establish and formalise in Includes hours Meetings.
and state levels in relation to cooperation the Department of worked and Review annual
human epidemic. Health, COW and COJ. administration. communication
s via E/H
Services.
2. Conduct an emergency 2 cow, COJ, Undertaken by a working group of the | Approximately Relatively  low | Post exercise
management exercise on Ccow/CcOJ COW/COJ LEMC. Discussion type. 1 month cost. debrief and
human epidemic to test LEMC Report including recommendations to Includes hours analysis.
existing arrangements and be disseminated to all agencies worked afforded | Identify gaps
capabilities. involved and LEMC. by LEMC and initiate
members and appropriate
Project action.
Coordinator.
* Action simultaneously.
IMPLEMENTATION APPROVAL
Agency Item(s) Approved By (Print) Position Signature Date
City of Wanneroo
City of Joondalup
COW/COJ LEMC
Department of Health
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City of Bayswater

City of Joondalup

City of Stirling

City of Wanneroo

Department of Planning & Infrastructure (Hillarys Marina)

Department for Child Protection — Joondalup District Office
Department of Health — Disaster Preparedness and Management Unit
Cities of Wanneroo / Joondalup Local Emergency Management Committee
North West Metropolitan District Emergency Management Committee
Fire & Emergency Services Authority Joondalup District Office (FESA)
FESA - Emergency Management Services

Joondalup Health Campus

Mullaloo Surf Lifesaving Club (SLSC)

WA Police - Clarkson Police Station

WA Police - Hillarys Police Station

WA Police - Joondalup Police Stafion

WA Police - Two Rocks Police Station

WA Police - Warwick Police Station

WA Police - Wanneroo Police Station

WA Police North West Metropolitan District Emergency Management Coordinator
St John's Ambulance - Joondalup

Shire of Gingin

Shire of Swan

Sorrento Surf Lifesaving Club

State Emergency Service - Wanneroo/Joondalup

State Emergency Management Committee

Whitfords Volunteer Sea Rescue Unit

CODES / ACRONYMS

AWARE - All Western Australians Reducing Emergencies
DCP - Department for Child Protection

DEC - Department of Environment and Conservation
DEMC - District Emergency Management Committee
ECC - Emergency coordination centre

HMA — Hazard Management Agency

IMG - Incident Management Group

LEMC - Local Emergency Management Committee
PPRR — Planning, preparedness, response, recovery
SEMC - State Emergency Management Committee
SES — State Emergency Service



PART ONE: MANAGEMENT
AUTHORITY

This plan has been prepared and endorsed by the City of Wanneroo /City of
Joondalup Local Emergency Management Committee. The Plan has been reviewed
by the North West Metropolitan District Emergency Management Committee (DEMC)
and developed to, in conjunctfion with the related Community Emergency
Management Arrangements, meet the requirements of the Emergency Management
Act (2005).

DATE
Date of endorsement......cocociviiiiiiiiiiiiiinn.,
AREA COVERED

The geographical areas covered by this Plan are within the boundaries of the City of
Wanneroo / City of Joondalup. Detailed descriptions of the geographic areas and
demographic groups covered by these arrangements are provided in City of
Joondalup Community Emergency Management Arrangements and the City of
Wanneroo Local Emergency Management Plan.

PURPOSE

The purpose of this Plan is fo document the management of potential emergencies
likely to affect the community of the City of Wanneroo / City of Joondalup as listed in
Section 4 of the Emergency Management Act (2005). These arrangements provide
high-level detail of regional emergency management that is supplemented by the
information in the City of Joondalup Community Emergency Management
Arrangements and the City of Wanneroo Local Emergency Management Plan.

OBJECTIVES OF THIS EMERGENCY MANAGEMENT PLAN

» Establish the organisation and procedures for the management of emergencies
within the City of Wanneroo /City of Joondalup.

» Establish a basis for the coordination of local emergency management for the
Cities of Wanneroo and Joondalup.

» Provide alink to plans and arrangements for the management of locall
emergencies to agencies and organisations that participate at the LEMC level.

» Establish a common foundation from which training programs and exercises can
be supported.

» Provide an emergency plan in a format that can be reviewed on a regular basis
in accordance with the LEMC Business Plan and other review requirements.

> Assist with the implementation of emergency exercises in order to test the
preparedness of this Plan.

SCOPE

» These arrangements cover areas within the boundaries of the Cities of Wanneroo
and Joondalup and outline and provide a means for both government and non-
government organisations to cooperate in a coordinated manner on emergency
management (EM) issues in accordance with agreed roles and responsibilities.



» The emergency preparedness and planning activities carried out at the regional
level by the Local and District Emergency Management Committee’s and other
working groups are noted in this Plan.

» This Planis focused at the regional level and provides a support structure within
which the following two local plans will operate:

e The City of Joondalup Community Emergency Management Arrangements.
¢ The City of Wanneroo Local Emergency Management Plan.

» Arange of existing local and regional emergency management-related plans
and agreements are nominated in this Plan.
» This shared Plan has been developed to assist emergency coordination in
response to the following hazard types:
> Storm damage/tempest
> Earthquakes
> Tsunami
> Facility/building fire or explosion
> Transport accident (road, rail, air, water)
> Chemical , biological or radiological (CBR) incident
> Pollution incidents (air, land and seq)
> Public health epidemic
> Mass public gathering or civil disturbance.

These hazards are in line with the provisions of ‘Annex F” of the State Emergency
Management Committee’s Policy Statement 7 - State Emergency Management
Arrangements. This list includes hazards identified through the ‘All Western
Australians Reducing Emergencies (AWARE)' emergency risk management
project coordinated throughout the Cities of Wanneroo and Joondalup during
2005/2006.

EXISTING PLANS & ARRANGEMENTS

Documents related to these arrangements include-

j—

. City of Wanneroo Local Emergency Management Plan

2. City of Joondalup Community Emergency Management Arrangements.

3. The suite of West Plans produced in accordance with the State’s Emergency
Management Arrangements on behalf of the State Emergency Management

Committee (SEMC).

4. Various “Support Plans” attached to the Cities of Wanneroo and Joondalup
operational emergency management plans.

5. The Meftropolitan North and East Recovery Group's ‘Provision for Mutual Aid
for Recovery During Emergencies’ Partnering Agreement.

6. State Severe Storm Emergency Plan. (State Emergency Service)
7. Applicable state government agency operational emergency management plans
8. Local Recovery Arrangements of the Cities of Wanneroo and Joondalup.

9. Business continuity plans for the Cities of Wanneroo and Joondalup.



10. Local Welfare Emergency Management Support Plan. (Joondalup DCP District)

AGREEMENTS, UNDERSTANDINGS & COMMITTEES

The Cities of Wanneroo and Joondalup have a general agreement to cooperate
with each other and organisations with emergency management responsibilities
through the Local Emergency Management Committee (LEMC). This cooperation
extends to operational emergency response and recovery activities as necessary.
The LEMC has in place a number of sub-committees to which a range of LEMC
member organisations contribute.

Organisations cooperating on EM through the Cities of Wanneroo and Joondalup
LEMC agree to:

>

>

Suitably and adequately resource their EM capabilities to ensure they can fulfil
their legislated and agreed roles in local emergency planning and response.
Cooperate with a Local Emergency Coordinator, HMA, support organisation or
other EM stakeholder before, during or after an emergency incident to ensure the
best outcome for the community within the LEMC's area.

Share or provide resources to an emergency management effort, when required
and in line with organisational capability, to assist in an emergency incident within
the North West Metropolitan District.

Provide a facility or site for use as an Emergency Control Centre or Incident
Management Centre during an emergency, when required and in line with
organisational capability.

Provide for the use of established State or Local Welfare Centres as required for
community evacuation, welfare or recovery purposes to assist management of
an emergency incident within the North West Metropolitan District.

Contribute to LEMC planning and preparation activities including attendance at
relevant meetings and carrying out the duties of LEMC positions if required.
Provide opportunities to other organisations participating in the LEMC to be
involved in review, testing and exercising of regional and local emergency plans
and capabilities wherever possible and where relevant.

The Cities of Wanneroo and Joondalup are signatories to the Partnering Agreement-
Metropolitan North and East Recovery Group-The Provision of Mutual Aid for
Recovery During Emergencies (October 2004). This agreement requires signatory local
governments fo provide mutual aid to each other in the form of ‘physical and
human' resources to assist with recovery management during emergencies’ and to
meet the costs of providing those resources unless otherwise agreed.

ADDITIONAL SUPPORT

Additional support for EM activities may apply through the following channels:

>

Organisations participating in the Cities of Wanneroo and Joondalup LEMC can,
at any time, request assistance with EM planning or other activities from any other
participating organisation or the LEMC as a whole.

Assistance with EM planning, training and other preparatory activities can be
obtained from the Fire and Emergency Service Authority's Emergency
Management Services office.

The Western Australian Local Government Association’s Emergency Management
Officer can assist with EM planning issues affecting local governments.

Funding for individual circumstances through the WA Natural Disaster Relief
Arrangements if the Federal Minister for Family and Community Services has
declared an area a ‘major disaster’.



» The Emergency Management Act (2005) makes provision for the recovery of costs
incurred by an organisation in meeting requests for resources from a HMA during
an emergency operation.

SPECIAL CONSIDERATIONS

This Plan takes into consideration significant events, locations and seasonal conditions
that occur within the Cities of Wanneroo and Joondalup and include the following:

Rockit Concert (Joondalup Arena)

Joondalup Festival

V8 Supercars - Wanneroo Raceway

Winter Storm Season

Increased coastal usage during the summer months
Increased bushfire risk during the summer months
Joondalup Central Business District

Yellagonga Regional Park

Tamala Park Refuse Facility

VVVVYVYVYVYVYYVY

RESOURCES
See Agreements, Understandings and Committees section of this Plan.
EMERGENCY COORDINATOR

The District Emergency Management Coordinator for the North West Metropolitan
Emergency Management District is the WA Police District Superintendent.

The Local Emergency Coordinator will be the Officer in Charge of the Police Sub-
District in which an emergency incident occurs. The WA Police sub-districts located
within the Cities of Wanneroo and Joondalup are:

Two Rocks Police Sub-District
Clarkson Police Sub-District
Joondalup Police Sub-District
Wanneroo Police Sub-District
Hillarys Police Sub-District
Warwick Police Sub-District

VVVYVYVYYV

EMERGENCY COORDINATION CENTRE (ECC) MANAGEMENT

During the occurrence of a major emergency event within the region it may be

necessary fo activate one of the following:

e An emergency coordination centre (ECC) through which requests for assistance
and resources from the District or Local Emergency Coordinator, the HMA, a
combat agency or support agency can be recorded and managed.

e An incident (or operations) control centre (ICC) from which a Local Emergency
Coordinator, HMA or combat agency could coordinate the response to an
emergency incident and establish an Incident Management Group (IMG);

e A coordination centre for emergency recovery operations during and after an
emergency incident. This could be used as a meeting point for a Local Recovery
Committee or Local Welfare Committee, as required.



Organisations participating in the City of Wanneroo - Joondalup LEMC should
provide personnel (eg. a Licison Officer) and other resources to an emergency
coordination centre as required by the Local Emergency Coordinator. Liaison Officers
provided from each organisation are required to have sufficient authority (or the
ability to gain rapid approval for resource commitment) to make resources held by
that organisation and required in the emergency response operation available for
use.

A ‘primary’ and multiple ‘alternate’ locations have been identified by the LEMC for
use as a base for emergency response operations which may involve the
establisnment of an ECC, ICC or recovery coordination centre as outlined above. The
following locations, if required and suitable, could be used for emergency
coordination or support:

WA Police Primary Location 9246 8333 (ph)
Warwick Police Complex 9246 8303 (fax)
37 Eddington Road
WARWICK WA 6024

City of Wanneroo Alternative Location 9400 4114 (ph)
Works Depot, Building 1 Second Preference 9400 4152 (fax)
1204 Wanneroo Road
ASHBY WA 6065

Joondalup SES Unit Alternative Location 9345 1499 (ph)
Winton Road Third Preference 9345 5186 (fax)
JOONDALUP WA 6027

Wanneroo Police Station Alternative Location Tel: (08) 9406 2222
1 Friars Drive Fourth Preference Fax: (08) 9406 2240

SINAGRA WA 6085

PART TWO: PLANNING

A Local Emergency Management Committee has been established to overview,
plan and test the local emergency management plan. Membership of the LEMC is
representative of agencies, organisations, community groups and expertise
relevant to the identified community hazards and risks and this Plan.

EMERGENCY RISK MANAGEMENT (ERM)

The City of Wanneroo/Joondalup LEMC has taken an ‘all hazards' approach to the
identification of potential emergency risk sources within the region. The list of
emergency risk sources given in the '‘Scope’ section of these Arrangements has been
adapted from Annex F of SEMC Policy Statement No. 7 with those listed being
considered as the greatest current priority for management within the North West
Metropolitan District. The list of relevant hazards given in this document has also been
developed using the All Western Australions Reducing Emergencies (AWARE)
community risk management process. Relevant local emergency risks and their
potential freatment strategies were developed through the AWARE process.




EMERGENCY MANAGEMENT FUNCTIONS

The City of Wanneroo/Joondalup LEMC operates in line with the requirements of the
Emergency Management Act (2005) with EM activities being coordinated through
the ‘PPRR’ approach of:

PREVENTION AND MITIGATION

Organisations cooperating through the City of Wanneroo/Joondalup LEMC carry out

a range of activities aimed at preventing the occurrence of emergency incidents

and limiting the damage effects of incidents that may occur. These activities include:

» The enforcement of state legislation and local laws such as those relating to fire
control and public health.

» Using Town Planning contfrols and engineering design to improve community
safety and area design fo limit emergency risk sources.

» Coordinating community education and awareness programs relating to
community safety and the mitigation of the effects of emergency incidents.

» Ensuring the coordination of suitable maintenance programs aimed at limiting the
communities emergency risk exposure.

PREPAREDNESS

The City of Wanneroo/Joondalup LEMC works to encourage the following

emergency preparatory activities:

The provision of an open forum for EM cooperation and familiarity.

The development of appropriate plans for emergency response and recovery.

Promotion of training opportunities for EM stakeholders.

Coordination with appropriate volunteer organisations working in EM.

Promotion of community information programs that raise awareness about

emergency preparedness.

Coordination of and participation in relevant emergency exercises and

simulations

» Resourcing of a suitable emergency management capability among local EM
stakeholders in line with their responsibilities. This includes the development and
maintenance of emergency asset registers within the area.

VVVYVYVY
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PART 3: RESPONSE

The relevant Hazard Management Agencies (HMA) as nominated in Policy Statement
Number 7 (Annexure F) are responsible for response activities within the boundaries of
the Cities of Wanneroo and Joondalup and these HMA's maintain relevant
operational response plans for the emergency risks and hazard types for which they
are responsible.

The relevant local government hazard and support plans can be found in both the
Cities Community Emergency Management Arrangements and these response
activities will be carried out in line with the HMA operational plans and requirements.

ACTIVATION

As the City of Wanneroo and Joondalup LEMC is a non-operational emergency
planning group the entire committee will not be activated in response to an
emergency incident. Some LEMC attendees may be brought together (‘activated’)
to assist with resource coordination or emergency response activities as required by
the Local Emergency Coordinator.



The HMA involved in an emergency incident is responsible for noftifying relevant
agencies of the nature of the incident and activating (requesting) the resources from
the agencies as required. All HMA's & Combat Agencies have a responsibility to
advise the Local Emergency Coordinator of any emergency, or any potfential
emergency, which may occur.

Requests for additional support in combating an incident are normally made to the
district or state level commands of the relevant combat or support agency. In the
event of a major emergency, requests for additional agency resources are directed
to the Operation Area Manager at district or metropolitan level or the State
Emergency Coordination Group.

EVACUATION

The need for an evacuation from locations within the Cities of Wanneroo and
Joondalup LEMC area will be determined by the HMA which would then advise the
active Local or District Emergency Coordinator. An Evacuation Support Plan is
included in the community emergency management arrangements for the two locall
governments.

Local and State Welfare Centres have been established in cooperation with the
Department for Child Protection. These facilities have been selected as the best local
alternative as short-term emergency accommodation in their respective area. These
facilities should be the subject of agreements between the organisation managing
the facility (often a local government) and the Department for Child Protection in line
with their requirements for ‘Local’ and ‘State Welfare Centres’.

Each respective facility manager is responsible for ensuring that the details relating to
each Local or State Welfare Centre in the Local Welfare Plan are accurate and
should forward any relevant changes to Local Welfare Coordinator as they become
available. Enquiries relating to the requirements of a State or Local Welfare Centre
should be directed to the Department for Child Protection regional office for the area
in which the Cenftre is located.

Note — The LEMC's evacuation planning activities should also consider evacuation
INTO this community should an emergency occur in a neighbouring region that
requires evacuation into the Cities of Wanneroo and Joondalup area.

Refer to the Department for Child Protection Joondalup District Local Welfare
Emergency Management Support Plan for the following;

» Local and State Welfare Centres

» Emergency accommodation alternatives

DEMOGRAPHIC DETAILS

Detailed descriptions of geographic and demographic areas covered by these
arrangements are provided in City of Joondalup Community Emergency
Management Arrangements and the City of Wanneroo Local Emergency
Management Plan.

EVACUATION MATRIX
A relevant evacuation matrix is provided in the City of Joondalup Community

Emergency Management Arrangements (see Section 7.2.5) and the City of
Wanneroo Local Emergency Management Plan.
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PART 4: RECOVERY

The Emergency Management Act (2005) designates local governments as the
coordinating agency for the community recovery process following an emergency
incident. The Cities of Wanneroo and Joondalup recognise that role and their
responsibilities and will work to ensure that any local emergency recovery operation
will be coordinated in line with the requirements of the following, as applicable:
Westplan — Recovery.

The City of Wanneroo Local Recovery Arrangements.

The City of Joondalup Local Recovery Plan.

The DCP Joondalup District Local Welfare Emergency Management Support Plan.

VVVYYVY

For any community emergency requiring the implementation of a local recovery

plan the corresponding local government will activate a Local Recovery Committee
to manage recovery efforts. The Local Recovery Coordinator will ensure the
designated Local Emergency Coordinator (WA Police) is involved in and kept
informed about emergency recovery activities as necessary. The specific
responsibilities of the Local Recovery Coordinator are provided in the local recovery
plan of the relevant local government.

The 'Partnering Agreement — Mefropolitan North and East Recovery Group for the
Provision of Mutual Aid for Recovery During Emergencies’ establishes a means
through which local governments can contribute material, personnel and financial
resources, as capable and appropriate, to assist other signatories to that agreement.
Provisions have been made for emergency welfare during the community recovery
process, as outlined in the Joondalup District Local Welfare Emergency Management
Support  Plan. These provisions include arrangements for emergency
accommodation, meal supply, evacuee registration and emergency financial
support. Emergency recovery efforts will be aimed at assisting social, structural and
environmental restoration within the local community.

PART 5: TESTING, EXERCISING AND REVIEW
TESTING / EXERCISING OF THIS PLAN

The Cities of Wanneroo and Joondalup LEMC views the testing of the Arrangements
as critical to ensuring they meet the needs of local emergency management and in
maintaining their relevance to current EM issues. The LEMC will test / exercise its
Arrangements at least annually in line with the requirements of State Emergency
Management Policies. Such exercises will be in discussion, functional (discussion in an
operational environment with some EM functions carried out) or field (deployment of
emergency functions in a simulated incident) form and can involve the
implementation of small or large elements of the Local Emergency Management
Plan.

Relevant EM stakeholders will be advised of the planning and staging of emergency
exercises relating to this Plan and the operational emergency response plans of
organisations participating in the LEMC. An invitation to participate will be extended
to LEMC member organisations by the agency coordinating an emergency exercise
fo ensure the maximum number of local EM stakeholders can benefit from the
exercise. Emergency management exercise outcomes will be a key input into the
regular review of this Plan.
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REVIEW OF THIS PLAN

The Cities of Wanneroo and Joondalup LEMC will fully review and amend (as
necessary) this Plan in line with the requirements of State Emergency Management
Policies and the Emergency Management Act (2005) as follows:

» Contact lists are reviewed and updated quarterly.

» This Plan is reviewed and amended as necessary after an exercise or emergency
incident during which the Local Emergency Management Plan  was
implemented.

» After any training that implements this Plan or that signifies a required change to
this Plan.

» When changes to local geographic, demographic, environmental or climatic
conditions create a need for a review.

> Atleast every five (5) years.

» When any other circumstances occur that may require and immediate or more
frequent review of the Local Emergency Management Plan.

Minor amendments in line with legislative, EM policy and operational changes will be
carried out by the LEMC, through its executive committee, as necessary to keep this
Plan current. LEMC participant organisations will monitor contemporary EM issues and
strategies and work to ensure the LEMC’s Local Emergency Management Plan
remains relevant in line with changes in the EM operating environment.

Suggestions for amendments to this Plan can be submitted by a representative of any
of the organisations participating in the LEMC and should be tabled formerly at a
LEMC meeting through inclusion on the meeting Agenda.

As the Emergency Management Act (2005) assigns responsibility for developing and
maintaining the Local Emergency Management Arrangements to local government,

it will be these organisations that determine the final information included in any
amendment to this Plan.

PART 6: EMERGENCY CONTACT DIRECTORY

ek sk ok ok ok ok ok ke ok
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