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The climate change risk management assessments contained within this report have been developed 
solely on the site-specific information supplied by Kyogle Council and have been prima facie accepted by 
the authors of this report and have not been independently verified for accuracy.  Echelon Australia 
accepts no responsibility for any loss that arises out of the Kyogle Council having failed to bring all 
relevant facts to our attention or having provided inaccurate information. 

Assumptions & Limitations 

It is understood that there is a level of uncertainty regarding climate change projections, including those 
for New South Wales.  Echelon acknowledges that climate change data may change and has committed 
to the CSIRO scenarios available at the time of the assessment. 

The focus of the Climate Change Adaptation Risk Assessment is one of planned adaptation – not mitigation.  Planned adaptation is the result of deliberate policy decisions, based 
on an awareness that conditions have or will change and that action is required to return to, maintain, or achieve a desired state.  



 

Adaptation planning for low and medium impacts is outside the scope of this Project, however Councils are encouraged to continuously monitor, review and manage climate 
change impacts at all levels and scenarios. 

 

Use of this Report 

This report has been prepared for the Kyogle Council 
for the purpose of climate change risk management and adaptation planning. 
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Executive Summary 

In 2006, 2007 and 2008, Board Members of the Statewide Mutual Liability Scheme 

(Statewide) visited London Underwriters to expand on the risk management 

activities undertaken by Member Councils.  During the 2008 visit, Statewide was 

asked to elaborate on these activities and Council’s management of climate change.  

It was agreed that Local Government has an important ‘climate change’ role to play 

given its responsibility for a wide range of issues, such as planning and 

development, promotion of renewable energy, land use, transport planning, asset 

and infrastructure management, vegetation clearance and stormwater management 

to name but a few. 

 

Most underwriters acknowledged that although the task of adapting to climate 

change will be complex, expensive and will require long term commitment from all 

Councils, it needs planning, direction and a sound framework to ensure that the 

potential insurable losses are within expectations.   

 

At the June 2009 meeting of the Board of Statewide Mutual, the Board 

commissioned a Climate Change Adaptation Project to address the potential climate 

change impacts confronting member Councils. For the Financial Year ending 30 

June 2014, 31 Councils were selected to participate in the Project 

 

Echelon Australia Pty Ltd (Echelon) has responded to the Board’s requirement by 

developing an adaptation planning process that uses CSIRO climate change data 

and adopts an approach that is consistent with national guidelines established by 

the Commonwealth Department of Climate Change and the ISO31000:2009 risk 

assessment process. 

To be truly representative of Council’s risk management activities and the broad 

range of their risk exposures, Echelon also felt it was important to ensure that 

Council’s operational stakeholders were identified and engaged. A series of 

meetings was held that targeted this group including, but not limited to, the following 

members: 

 Council Executives 

 Council Environmental, Planning, Engineering, Maintenance, 

Operational, Financial and Risk Management Officers 

 Council’s existing Environmental Management and Risk Management 

Committee. 

The underlying basis of this project is risk management.  It relies heavily on 

gathering information to produce qualitative risk assessments. The objectives of the 

project are to: 

 Undertake a risk assessment process that aligns with the ISO 31000 

 Develop strategies that focus on adaptation to potential climate change impacts 

 Provide Statewide with comprehensive Climate Change risk assessment and 

adaptation planning data 

 Identify strategies that can be used for Councils’ strategic and integrated 

planning. 
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The risk assessments were based on the CSRIO climate change scenarios.  In New 

South Wales climate change has been considered in relation to: 

 Temperature 

 Hot Days  

 Average Rainfall  

 Wind 

 Fire Weather 

 Rain Intensity 

This report contains a description of all identified climate change impacts, including 

the risk level (extreme, high, medium, low). Extreme and High level climate change 

impacts and adaptation plans are compiled in the body of this report. All risks are 

listed in Appendix 3.  

Adaptation planning for low and medium impacts is outside the scope of this Project, 

however Councils are encouraged to continuously monitor, review and manage 

climate change impacts at all levels and scenarios. 

The following information provides an analysis of all impacts identified by Council. 
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Analysis of All Impacts 
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Table 1 - Impact Rankings by Scenario Table 1 Ranking 
All ImpactsTotal   Temperature Hot Days Rain Wind Fire Weather Sea Level Rain Intensity     

Low 0 0 0 4 2 0 1     Low 7 

Medium 19 0 1 2 1 0 8     Medium 31 

High 2 0 1 0 4 0 7     High 14 

Extreme 0 0 0 0 0 0 1     Extreme 1 

  21 0 2 6 7 0 17 0 0 53 53 
 

 

 

 

53 impacts were identified (Table 1 & Figure 1) with 15 ranking in the Extreme and High range. These 15 impacts are the subject of adaptation plan consideration in 
the report. 
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Figure 2 and Table 1 provide a scenario view of rankings. Medium & High impacts account for 26% of the total. While Medium impacts are not included in adaptation 
planning, they form a significant proportion of the total impacts (58%). It is recommended that Council include all impacts in future reviews and re-evaluations of its climate 
change program. 

It is of note that the Temperature scenario (21 impacts) accounts for 40 % of the total. 
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Figure 3 provides an overview of all impacts by Functional area. The greatest number of impacts are attributed to Infrastructure & Property Services; representing 47% of 
the total with 25 potential impacts. 
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Figure 4 provides an overview of all impacts by Success Criteria. The greatest number of impacts are in the criteria of Ensure Sound Public Administration & 
Governance, representing 34% of the total impacts 
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Climate Change Background 

Climate change can be described as any significant, long-term change in weather 
patterns and is the result of an increase in the earth’s average temperature.  This 
temperature increase is believed to be caused by increased greenhouse gases in the 
earth’s atmosphere.  In 2007 the Intergovernmental Panel on Climate Change 
(IPCC) released its fourth Assessment Report on the state of knowledge on Climate 
Change.  It concluded that global warming is now unequivocal and that most 
observed increases in temperatures since the 1950s are very likely due to increased 
concentrations of greenhouse gases, as a result of human activities (IPCC, 2007).  
Although there remains some scepticism, the debate has moved beyond the causes 
of climate change and evaluating the credibility of its science.  

Consequently, the debate has largely shifted to methods of reducing our human 
influence and adapting to the inevitable effects of climate change.  The causes of 
climate change (be it human activity or other phenomena) make little difference with 
regard to adapting to the impacts that we cannot avoid.  Whether we are prepared 
for the exponential impacts of climate change in the future, depends on today’s 
effective risk management.   

Climate Change in NSW  

The CSIRO has provided data in the form of climate change scenarios for the year 
2030, relative to 1990 (CSIRO, 2006).  By 2030, we can expect to see NSW 
experience the following: 

 Become warmer, with more hot days and fewer cold nights 

 Have an increased peak summer energy demand for cooling 

 Reduced energy demand in winter for heating 

 An increase in annual heat–related deaths in those aged over 65 

 Potential increase in the spread of vector/water/food borne diseases  

 Water resources are likely to be further stressed 

 More frequent droughts 

 Greater risk of fire 

 Increase in flash flooding with a greater number of rain intensity events 

 

Climate Change and the Impacts for Local 
Government 

The nature of Local Government, its services and functions, means it will 
feel the impacts of climate change considerably.  Many impacts of climate 
change present risks that require treatment at a ‘local’ level which is why 
Councils will be heavily involved in the nation’s adaptation process.  
Echelon have identified a number of risks that climate change presents for 
Local Government.  These include: 

 Uncertainty over development and building approvals.  The potential 
effects of climate change have been used in the Courts to prevent 
building in areas at risk of sea level rise. 

 Increased public liability exposure as a result of risks exacerbated by 
climate change impacts. For example, development or building to 
standards that are subsequently rendered inappropriate due to impacts 
such as high wind levels, flooding or increased risk of bushfire. 

 Public safety issues caused by extreme weather events and 
temperatures.  For example an increase in accidents caused by 
bushfires/floods and an increased risk of heat stress and disease from 
vectors.  

 Higher insurance costs as a result of increased claims. 

 Responsibility for erosion, contamination, landslides, etc due to extreme 
weather events. 

 Failure to preserve ‘community’ natural assets affected by climate 
change e.g. water resource availability. 
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Project Background 

Statewide is aware that the short to medium effects of climate change may directly 
impact on the functionality of the Scheme. Potential increased claims in the area of 
property damage (physical damage to Council owned buildings, infrastructure and 
assets), professional indemnity (management of the development and building 
approvals, issuing of certificates, verbal advice) and corporate governance (failure 
to implement legislation, financial responsibility, strategic planning) have the 
potential to create adverse pressure.  Statewide decided to assist Member 
Councils prepare adaptation plans and use this data to advise the London 
Underwriters on the extent that Councils are preparing for climate change. 

Kyogle Council was one of the Councils selected to participate in the Climate 
Change Adaptation Plan Project during the Financial Year ending 30 June 2014. 

As well as the significance to Statewide, Local Government is also concerned with 
how to effectively identify climate change risks and adapt appropriately. Echelon 
has responded by designing and facilitating a Project that assists Member 
Councils to address these concerns. Echelon’s Climate Change Adaptation 
Planning Process uses CSIRO climate change data as assessment criteria and 
adopts an approach that is consistent with national guidelines established by the 
Australian government and other leading authorities. 

The following guides and standards were used to establish the assessment 
framework and project methodology: 

 Climate Change Impacts & Risk Management A Guide for Business, Australian 
Green house Office 2006 

 Government and Climate Change Adaptation Actions for Local Government 
Australian Government Department of Climate Change 2009 

 International Standard ISO31000, Risk Management – Principles and 
Guidelines 

 

 

 

 NSW Catchment Reports, CSIRO 2007 

 A framework for stakeholder engagement on climate adaptation, 
Climate Adaptation CSIRO Climate Adaptation Flagship Working 
Paper No.3, 2009 

Project Objectives 

 Undertake a risk assessment process that aligns with ISO 31000 

 Develop strategies that focus on adaptation to potential climate change 

impacts 

 Provide Statewide with comprehensive Climate Change risk 

assessment and adaptation planning data 

 Identify strategies that can be used for Councils’ strategic and 

integrated planning. 
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Project Methodology 

The Climate Change Adaptation Risk Assessment process is broken down into 
a number of  sessions, facilitated by an Echelon Risk Consultant. The role of 
the facilitator is to guide attendees through the risk assessment and adaptation 
planning stages. 

The International Standard for Risk Management, ISO 31000:2009 (the 
Standard) was selected as the framework for assessing climate change 
impacts. This Standard meets or aligns with one that is typically mainstreamed 
within Council and has the flexibility to deal with new climate change information 
with efficiency. 

Assessment criteria were based on likelihood and consequence descriptors 
provided by the Australian Greenhouse Office, which are located in Appendix 1 

and 2. To evaluate the impacts, these criteria were combined with functional 
areas and ‘Success Criteria’ (or Council’s objectives). 

Figure 5 below represents the Standard’s approach to the Climate Change 
Adaptation Risk Assessment process.  
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Figure 5. ISO 31000:2009 applied to climate change risk assessments 

CSIRO Climate Change Scenarios  

A key feature of the Risk Assessment process is the use of CSRIO climate 
change scenarios to identify risks.  The following scenarios have been chosen. 
They represent the CSIRO scenarios available at the time of the assessments 
that are the closest to Kyogle Council’s geographical location. 

T Temperature: There is a risk that the average annual 

temperature may increase by 0.2°C - 1.8°C by 2030 (Based 
upon Lismore). 

R Rainfall: There is a risk that the average annual rainfall will 

reduce by -7% and +7% by 2070(Currently 1343mm Based 
upon Lismore). 

W Wind: There is a risk that there will be an increase in average 

wind speed of 8% by 2030 (Summer and Autumn)   . 

FW Fire Weather: There is a risk that the number of days annually 

when the Forest Fire Danger Index (FFDI) extreme or 
catastrophic will increase by 1-2 days by 2030. 

RI Rain Intensity: There is a risk that intense rain periods (i.e. 

the number of 1 in 40 year one day events) will increase by -
10- +5% by 2030. 
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Functional Areas of Council 

Potential Climate Change impacts were considered in relation to the following 
Council Functional Areas: 

I Infrastructure and Property Services 

R Recreational Facilities 

H Health Services 

P Planning and Development 

N Natural Resources and Management  

W Water and Sewage 

Note: ‘Functional Areas’ are a summary of Council operations, as defined in the 
Climate Change Adaptation Actions for Local Government, Department of 
Climate Change 2009.  

Success Criteria 

The success criteria were defined as: 

A Maintain public safety 

B Protect and enhance the local economy 

C Protect existing community structures and the lifestyle enjoyed by the 

people of the region 

D Sustain and enhance the physical and natural environment 

E Ensure sound public administration 

Note: ‘Success Criteria’ are a summary of Council’s long term objectives, as 
defined in Climate Change Impacts & Risk Management A Guide for Business, 
Australian Greenhouse Office 2006.  
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Recommendations 

Echelon recommends that Council proceed with adoption of adaptation plans 
and ongoing review. It is recommended that the following key features be part 
of Council’s ongoing climate change adaptation program: 

1. Review of adaptation plans within review dates or earlier as necessary. 

2. Review of all risk assessments including low and medium risks on a 
regular basis. 

3. Consideration of new climate change risks when reviewing risk 
assessments, or as and when they arise. 

4. Consideration of changes in relevant climate change data, operating 
environment, legislation, economy, demographics, and other relevant 
factors when reviewing adaptation plans and risk assessments. 

5. Categorising of adaptation plans into e.g. short (< 1year), medium, (1-
3 years) and long term (>3 years). 

6. Inclusion of climate change risk management and adaptation plans 
into strategic and other management planning processes. 
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Climate Change Impacts 
Data 

The following information outlines the impacts, ratings, current controls and 
adaptation plans for extreme and high risks, for all scenarios.  

Risk assessment results for all impacts are at Appendix 3. 
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Adaptation Plans Summary 

Kyogle Council identified 1 extreme climate change risks and 14 high climate change impacts. The risks and recommended adaptation plans are summarised in the tables 
below. 

Scenario for Temperature (T) 

There is a risk that the average annual temperature may increase by 0.2°C - 1.8°C by 2030 (Based upon Lismore). 

Impact 
ID 

Impact Description 
Impact 
Rating 

Current Controls Future Adaptation Plans 

TCW8 
There is a risk that an increase in average temperature may see 

Council faced with an increased demand for potable water 
High 

 Existing controls include, 
Demand Management and 
Use of Water Restrictions, 
Community Education 
Programmes and BASIX 
requirements for new 
residential developments 

 Completion of Capital Works 
identified as a current control.  
Regional Water Supply strategy 
which looks towards the 50 year 
planning horizon and assesses the 
secure yield of water supply 
resources across the region.  
Implementation and review of 
existing Demand Management 
protocols.  Implementation of 
development controls through 
local planning guides e.g. DCP 

TAW10 
There is a risk that the projected Increased temps may cause 
increased algal blooms with adverse flow on effects on water 

quality treatment and monitoring 
High 

 Regular monitoring to identify 
toxic algal species within raw 
water supply sources.  
Treatment processes in place 
(powder activated carbon for 
emergencies).  Protocols in 
place to notify affected 
people and deal with 
contamination of water 
supplies.  Existing off stream 
storage at Bonalbo has a 
destratification system in 
place.  Drinking Water Quality 
Management plans 

 Implement actions from the 
Drinking Water Management Plan.  
Include destratification off stream 
management system for the 
Kyogle water supply augmentation 
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Scenario for Rainfall (R) 

There is a risk that the average annual rainfall will reduce by -7% and +7% by 2070 (Currently 1343mm Based upon Lismore). 

Impact 
ID 

Impact Description 
Impact 
Rating 

Current Controls Future Adaptation Plans 

RCW2 
There is a risk that as a result of projected rainfall patterns there 
could be a reduction in the secure yield for water supply sources 

within the LGA 
High 

 Council has undertaken 
strategies to identify the 
augmentation and capital 
works required to ensure 
secure yield of water supply 
sources. Drought 
Management Plan can also 
be implemented within the 
LGA as and when required 
and demand management 
protocols are also in place.  
BASIX controls for new 
residential developments 
reducing the demands placed 
upon the reticulated water 
supply network. 

 Completion of Capital Works 
identified as a current control.  
Regional Water Supply strategy 
which looks towards the 50 year 
planning horizon and assesses the 
secure yield of water supply 
resources across the region.  
Implementation and review of 
existing Demand Management 
protocols.  Implementation of 
development controls through 
local planning guides e.g. DCP 
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Scenario for Fire Weather (FW) 

There is a risk that the number of days annually when the Forest Fire Danger Index (FFDI) extreme or catastrophic will increase by 1-2 days by 2030(Based upon Coffs 
Harbour Currently 4) . 

Impact 
ID 

Impact Description 
Impact 
Rating 

Current Controls Future Adaptation Plans 

FWAI3 
There is a risk that on those days where the FFDI is either very 
high or extreme that public safety could be in jeopardy in areas 

which are under Councils care and/or control 
High 

 Council contributes towards 
and supports the operations 
of the RFS/NSW Fire & 
Rescue who would be the 
primary response agency in 
the event of a fire in areas 
used by the public under 
Councils care and control.  
Council would also inform the 
public via the MyRoadInfo 
web system to inform the 
community of roads affected 
by fire.  The SES & RFS are 
also active in education 
programmes within the 
community to keep them 
informed.  Council actively 
contributes to and  
participates in regional 
Emergency Management 
Response strategies 

 Continuation of existing controls 
subject to ongoing monitoring and 
review 

FWCI4 
There is a risk of an uncontrolled wild fire entering into 

residential areas and/or vulnerable communities across the LGA 
High 

 Refer to FWAI3  Refer to FWAI3 
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Impact 
ID 

Impact Description 
Impact 
Rating 

Current Controls Future Adaptation Plans 

FWEI7 
There is a risk of an uncontrolled wild fire damaging critical 
infrastructure ( electricity sub stations, telecommunications 

exchanges, water and sewerage infrastructure)across the LGA 
High 

 Identification of 
vulnerable/critical 
infrastructure in Emergency 
Risk Management context 
which has been included in 
Emergency Risk 
Management Plans.  
Emergency Management 
Process in general would 
address this identified risk 

 Development of specific 
Emergency Management Sub 
Plans for specific failure/damage 
to identified critical infrastructure 
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Scenario for Rain Intensity (RI) 

There is a risk that intense rain periods (i.e. the number of 1 in 40 year one day events) will increase by -10- +5% by 2030 

Impact 
ID 

Impact Description 
Impact 
Rating 

Current Controls Future Adaptation Plans 

RIAI1 There is a risk that intense rain periods increasing in frequency 
as detailed in the scenario would cause more frequent and more 
severe damage to roads infrastructure. (Road Surface) 

Extreme 

 Maintenance and inspection 
regime as per Councils Road 
Network Management Plan.  
Council also has a strategy in 
place to communicate 
information about roads 
affected by intense rainfall 
events using the MyRoadInfo 
web based system.  Also 
make use of appropriate 
signage 

 Improvements to roads drainage 
infrastructure.  Improved 
construction and maintenance 
practices.  Additional resilience 
built into water crossing 
infrastructure (causeways & 
bridges). Ongoing awareness and 
education regarding the safe use 
of roadways during such intense 
rainfall events. Adaptive 
responses will be dependent upon 
the availability of resources 

RIBI2 
There is a risk that intense rain periods increasing in frequency 

as detailed in the scenario would cause more frequent and more 
severe damage to roads infrastructure. (Road Surface) 

High 

 Council  endeavours to 
reopen roads as expediently 
as possible after these events 
to minimise the impact upon 
the local economy 

  

RIEI4 
There is a risk that intense rain periods increasing in frequency 

as detailed in the scenario would cause more frequent and more 
severe damage to roads infrastructure. (Road Surface) 

High 

 At present Council 
undertakes a process of 
detailed assessment of 
damage in order to access 
any funding available through 
Natural Disaster Funding 
programmes.  Emergency 
Management protocols and 
disaster planning also 
address/mitigate risks of this 
nature.  Council at present 
has funds held in reserve to 
fund any immediate/urgent 
works that arise due to such 
intense rainfall events 

 Improvements to roads drainage 
infrastructure.  Improved 
construction and maintenance 
practices.  Additional resilience 
built into water crossing 
infrastructure (causeways & 
bridges). Lobbying other tiers of 
Government (State & Federal) to 
ensure the continued provision of 
disaster funding. Council would 
also consider an further 
expansion/increase of funds held 
in reserve. 
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Impact 
ID 

Impact Description 
Impact 
Rating 

Current Controls Future Adaptation Plans 

RIAI5 
There is a risk that as a result of an increase of intense rainfall 
events existing urban drainage infrastructure capacity will be 

surpassed with greater frequency and intensity 
High 

 Revenue is raised through a 
stormwater management 
charge to fund capital 
expenditure programmes.  
Council also undertakes a 
regime of cleaning, clearing 
and maintenance of urban 
stormwater drainage 
infrastructure.  Council also 
has an Urban Stormwater 
Management Strategy 

 Review of Urban Stormwater 
Management Strategy in light of 
increased frequency of intense 
rainfall events.  Seek additional 
funding for the ongoing upgrade of 
Urban Stormwater system 

RICW7 
There is a risk that there could be an overload of the sewerage 

pumping stations due to stormwater intrusion causing surcharge 
High 

 Sewerage Overflow 
Management Plan.  
Constructed overflow 
discharge points in critical 
areas.  Council has already 
undertaken a comprehensive 
risk assessment of sewerage 
overflow.  There is an 
established reporting and 
action strategy to respond to 
such occurrences.  Council is 
also in the process of 
undertaking a program of 
sewer main relining and 
CCTV inspections of mains.  
Telemetry systems installed 
across all pumping stations 
with SCADA alarms systems 
in place 

 Council would seek to institute a 
process of ingoing auditing 
inspection of private properties to 
mitigate against illegal connections 
of stormwater to the sewerage 
system. Acceleration of relining 
and renewal of sewerage 
reticulation network. Existing 
controls would remain in place and 
would be reviewed and amended 
in accordance with prevailing 
climatic conditions 
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Impact 
ID 

Impact Description 
Impact 
Rating 

Current Controls Future Adaptation Plans 

RIEP12 

There is a risk that Council may not provide appropriate 
development control guidelines given the predicted higher 

instances of intense rainfall events within the Local Government 
Area 

High 

 Flood Plain Risk 
Management Plan with 
Development Controls for the 
towns of Kyogle & 
Wiangaree.  Limited 
knowledge of flood history in 
Tabulam, Bonalbo, 
Woodenbong & Mallanganee 
whereby conservative floor 
levels are estimated for new 
development 

 Undertake flood studies and 
implementation of flood 
management plans for those areas 
where historical data is the primary 
source of information with a view 
to establishing development 
controls 

RIEI15 

There is a risk that as a result of an increase in intense rainfall 
events and localised flooding, the damage to Council 

infrastructure may not meet the threshold for Natural Disaster 
Declaration or that State & Federal Government may withdraw 

disaster funding and Council would bear the costs for 
repairs/replacement of assets/infrastructure themselves 

High 

 No current controls in place.  Council would seek to lobby State 
& Federal Government, in 
conjunction with all NSW Local 
Government industry sector 
members to ensure the continued 
provision of Natural Disaster 
Declaration funding 

RIAW17 
There is a risk of increased turbidity and poor source water 

quality following intense rainfall events 
 

 Monitoring of source water 
and treatment processes.  
Strategies in place for 
augmentation work to 
address the risk.  Protocols in 
place to manage any public 
health risks.  Drinking Water 
Quality Management plans 
have been completed 

 Completion of identified 
augmentation works and actions 
identified in in Drinking Water 
Quality Management Plans to be 
implemented. 
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Appendices

Appendix 1: Likelihood Descriptors 

Likelihood Rating Recurrent Risks Single Events 

Almost Certain 
Could occur several times per 
year 

More likely than not - Probability greater than 50% 

Likely May arise about once a year As likely as not - 50/50 chance 

Possible May arise once in ten years 
Less likely than not but still appreciable - Probability less than 50% but still 
quite high 

Unlikely May arise once in ten to 25 years Unlikely but not negligible - Probability low but noticeably greater than zero 

Rare Unlikely during the next 25 years Negligible -Probability very small, close to zero 
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Appendix 2: Consequence Descriptors 

Success Criteria 

Consequence Rating 

Insignificant Minor Moderate Major Catastrophic 

  A 
Maintain public safety 

Appearance of a threat 
but no actual harm 

Serious near misses 
or minor injuries 

Small numbers of 
injuries 

Isolated instances of 
serious injuries or loss of 
life 

Large numbers of serious 
injuries or loss of lives 

B 
Protect and enhance 

the local economy 

Minor shortfall relative to 
current forecasts 

Individually significant 
but isolated areas of 
reduction in economic 
performance relative 
to current forecasts 

Significant general 
reduction in economic 
performance relative 
to current forecasts 

Regional stagnation such 
that businesses are 
unable to thrive and 
employment does not 
keep pace with 
population growth 

Regional decline leading to 
widespread business 
failure, loss of employment 
and hardship 

C 
Protect existing 

community structures 
and the lifestyle 

enjoyed by the people 
of the region 

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

Isolated but noticeable 
examples of decline in 
services 

General appreciable 
decline in services 

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

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

D 
Sustain and enhance 

the physical and 
natural environment 

No environmental 
damage 

Minor instances of 
environmental 
damage that could be 
reversed 

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

Severe loss of 
environmental amenity 
and a danger of 
continuing environmental 
damage 

Major widespread loss of 
environmental amenity and 
progressive irrecoverable 
environmental damage 

E 
Ensure sound public 
administration and 

governance 

There would be minor 
instances of public 
administration being 
under more than usual 
stress but it could be 
managed 

Isolated instances of 
public administration 
being under severe 
pressure 

Public administration 
would be under severe 
pressure on several 
fronts 

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

Public administration would 
fall into decay and cease to 
be effective 
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Appendix 3: Risk Assessment Results 

Scenario for Temperature (T): There is a risk that the average annual temperature may increase by 0.2°C - 1.8°C by 2030 (Based 
upon Lismore). 

T   Infrastructure 
and Property 

Services 

Recreational 
Facilities 

Health 
Services 

Planning and 
Development 

Natural 
Resources 

Management 

Water and 
Sewage 

I R H P N W 

A Maintain public safety 

X         X 

B Protect and enhance 
the local economy 

            

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

X X       X 

D Sustain and enhance 
the physical and 
natural environment         X   

E Ensure sound public 
administration and 
governance X X       X 
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Risk Code Risk Number Risk Description Likelihood Consequence Risk 

TCR 1 
Due to the projected increase in average annual ambient temperature, there is a 
risk that areas surrounding Council assets will become much hotter and there may 
be a need to increase the number of shade structures thru trees/other structures. 

Likely Minor Medium 

TEI 2 
As a result of the projected increase in average temperature there is a risk that 
there could be an increased load on air conditioning systems within Council 
buildings ie loss of a/cond efficiency and/or a/cond failure 

Likely Insignificant Medium 

TCR 3 

Due to the projected increase in average ambient temperature visitation/usage rates 
at Council sporting fields may increase resulting in a  need to provide council 
infrastructure such as lighting at sporting ovals for longer and more frequent 
occasions 

Possible Minor Medium 

TER 4 

Due to the projected increase in average ambient temperature visitation/usage rates 
at Council sporting fields may increase resulting in a  need to provide council 
infrastructure such as lighting at sporting ovals for longer and more frequent 
occasions 

Possible Minor Medium 

TCR 5 
A potential flow on consequence resulting from the projected increase in average 
temperature is that Council could be faced with increased demand on pools (e.g. 
increased chemical dosing, extended season) 

Likely Minor Medium 

TER 6 
A potential flow on consequence resulting from the projected increase in average 
temperature is that Council could be faced with increased demand on pools (e.g. 
increased chemical dosing, extended season) 

Likely Minor Medium 

TAW 7 
There is a risk that an increase in average temperature may see Council faced with 
an increased demand for potable water 

Almost 
Certain 

Insignificant Medium 

TCW 8 
There is a risk that an increase in average temperature may see Council faced with 
an increased demand for potable water 

Almost 
Certain 

Minor High 

 

 



 

 

 

Risk Code Risk Number Risk Description Likelihood Consequence Risk 

TEW 9 
There is a risk that an increase in average temperature may see Council faced with 
an increased demand for potable water 

Almost 
Certain 

Insignificant Medium 

TAW 10 
There is a risk that the projected Increased temps may cause increased algal 
blooms with adverse flow on effects on water quality treatment and monitoring 

Likely Major High 

TCW 11 
There is a risk that the projected Increased temps may cause increased algal 
blooms with adverse flow on effects on water quality treatment and monitoring 

Likely Minor Medium 

TEW 12 
There is a risk that the projected Increased temps may cause increased algal 
blooms with adverse flow on effects on water quality treatment and monitoring 

Likely Minor Medium 

TDN 13 
There is a risk that higher evaporation rates caused by the increase in average 
temperature will impact on river flows 

Possible Minor Medium 

TDN 14 
An increase in temperature may cause a change in local ecology (e.g. change of 
profile of pests and weeds and threat to endangered species of plants and animals) 

Likely Minor Medium 

TCW 15 
There is a risk that higher evaporation rates caused by the increase in average 
temperature will impact on river flows and subsequently reduce secure yield water 
supplies 

Likely Minor Medium 

TEW 16 
There is a risk that higher evaporation rates caused by the increase in average 
temperature will impact on river flows and subsequently reduce secure yield water 
supplies 

Likely Minor Medium 

 

 



 

 

 

 

Risk Code Risk Number Risk Description Likelihood Consequence Risk 

TAI 17 
There is a risk that dues to an increase in energy consumption resulting in impacts 
upon periodic demands e.g. brown outs/black outs 

Likely Minor Medium 

TCI 18 
There is a risk that dues to an increase in energy consumption resulting in impacts 
upon periodic demands e.g. brown outs/black outs 

Likely Minor Medium 

TEI 19 
There is a risk that as a result of the projected increase in average temperature 
there could be increased incidence of heat stress/fatigue amongst Councils outdoor 
staff 

Likely Insignificant Medium 

TER 20 
There is a risk that as a result of the projected increase in average temperature 
there could be increased incidence of heat stress/fatigue amongst Councils outdoor 
staff 

Likely Insignificant Medium 

TEW 21 
There is a risk that as a result of the projected increase in average temperature 
there could be increased incidence of heat stress/fatigue amongst Councils outdoor 
staff 

Likely Insignificant Medium 

 

 



 

 

 

Scenario for Rainfall (R): There is a risk that the average annual rainfall will reduce by -7% and +7% by 2070 (Currently 1343mm Based 
upon Lismore). 

R   Infrastructure 
and Property 

Services 

Recreational 
Facilities 

Health 
Services 

Planning and 
Development 

Natural 
Resources 

Management 

Water and 
Sewage 

I R H P N W 

A Maintain public safety 

            

B Protect and enhance 
the local economy 

            

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

          X 

D Sustain and enhance 
the physical and 
natural environment             

E Ensure sound public 
administration and 
governance             

 

 



 

 

 

 

Risk Code Risk Number Risk Description Likelihood Consequence Risk 

RCW 1 
There is a risk that due to declining rainfall levels essential water supply 
infrastructure (AC Mains) may be damaged due to shifting reactive clay soils 

Possible Minor Medium 

RCW 2 
There is a risk that as a result of projected rainfall patterns there could be a 
reduction in the secure yield for water supply sources within the LGA 

Likely Moderate High 

 



 

 

 

Scenario for Wind (W): There is a risk that there will be an increase in average wind speed of of 8% by 2030 (Summer and Autumn)    

W   Infrastructure 
and Property 

Services 

Recreational 
Facilities 

Health 
Services 

Planning and 
Development 

Natural 
Resources 

Management 

Water and 
Sewage 

I R H P N W 

A Maintain public safety 

X           

B Protect and enhance 
the local economy 

            

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

X   X       

D Sustain and enhance 
the physical and 
natural environment   X     X   

E Ensure sound public 
administration and 
governance       X     

 



 

 

 

 

Risk Code Risk Number Risk Description Likelihood Consequence Risk 
WCI 1 As a result of the projected increase in average Summer and Autumn wind speeds 

there is a risk that Council could experience more frequent and severe damage to 
buildings , assets and infrastructure 

Unlikely Minor Low 

WAI 2 A rise in average wind speeds as predicted for the year 2030 could result in 
increased damage to trees resulting in an increase of tree limbs on road  posing a  
safety hazard to road users or damage to buildings or injury to the public in open 
spaces 

Possible Minor Medium 

WEP 3 As a result of the projected increase in average wind speed predicted, wind speed 
increases will need to be considered in design criteria for future DA’s  

Unlikely Minor Low 

WDR 4 There is a risk that Higher winds will potentially impact upon the times when Council 
can undertake chemical spraying (Weeds Control) 

Likely Insignificant Medium 

WCH 5 As a result of an increase in average wind speed there is a risk that there could be 
an increase in dust reducing air quality  

Possible Insignificant Low 

WDN 6 Due to the projected increase in average wind speed , higher Summer & Autumn 
winds could dry out landscape  with flow on effects to biodiversity   

Unlikely Insignificant Low 

 



 

 

 

Scenario for Fire Weather (FW): There is a risk that the number of days annually when the Forest Fire Danger Index (FFDI) extreme or 
catastrophic will increase by 1-2 days by 2030. 

FW   Infrastructure 
and Property 

Services 

Recreational 
Facilities 

Health 
Services 

Planning and 
Development 

Natural 
Resources 

Management 

Water and 
Sewage 

I R H P N W 

A Maintain public safety 

X           

B Protect and enhance 
the local economy 

            

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

X           

D Sustain and enhance 
the physical and 
natural environment             

E Ensure sound public 
administration and 
governance X           

 



 

 

 

 

Risk Code Risk Number Risk Description Likelihood Consequence Risk 

FWE I1 
There is a risk that as a result of fire inception and propagation, Council could be 
faced with an increased demand and increased stress being placed upon Council 
plant/machinery/equipment/staff in responding to the fire event (section 44) 

Unlikely Insignificant Low 

FWEI 2 
There is a risk that as a result of an increase in fire events  Councils contribution to 
RFS expenses may increase (Strategic Planning Consideration) 

Possible Insignificant Low 

FWAI 3 
There is a risk that on those days where the FFDI is either very high or extreme that 
public safety could be in jeopardy in areas which are under Councils care and/or 
control 

Possible Major High 

FWCI 4 
There is a risk of an uncontrolled wild fire entering into residential areas and/or 
vulnerable communities across the LGA 

Possible Major High 

FWAI 5 
There is a risk of an uncontrolled wild fire damaging critical infrastructure ( electricity 
sub stations, telecommunications exchanges, water and sewerage 
infrastructure)across the LGA  

Possible Moderate High 

FWCI 6 
There is a risk of an uncontrolled wild fire damaging critical infrastructure ( electricity 
sub stations, telecommunications exchanges, water and sewerage 
infrastructure)across the LGA  

Possible Minor Medium 

FWEI 7 
There is a risk of an uncontrolled wild fire damaging critical infrastructure ( electricity 
sub stations, telecommunications exchanges, water and sewerage 
infrastructure)across the LGA  

Possible Moderate High 

 



 

 

 

Scenario for Rain Intensity (RI): There is a risk that intense rain periods (i.e. the number of 1 in 40 year one day events) will increase 
by -10- +5% by 2030. 

RI   Infrastructure 
and Property 

Services 

Recreational 
Facilities 

Health 
Services 

Planning and 
Development 

Natural 
Resources 

Management 

Water and 
Sewage 

I R H P N W 

A Maintain public safety 

X         X 

B Protect and enhance 
the local economy 

X           

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

X         X 

D Sustain and enhance 
the physical and 
natural environment X         X 

E Ensure sound public 
administration and 
governance X     X     



 

 

 

 

Risk Code Risk Number Risk Description Likelihood Consequence Risk 

RIAI 1 
There is a risk that intense rain periods increasing in frequency as detailed in the 
scenario would cause more frequent and more severe damage to roads 
infrastructure. (Road Surface) 

Almost 
Certain 

Major Extreme 

RIBI 2 
There is a risk that intense rain periods increasing in frequency as detailed in the 
scenario would cause more frequent and more severe damage to roads 
infrastructure. (Road Surface) 

Almost 
Certain 

Minor High 

RICI 3 
There is a risk that intense rain periods increasing in frequency as detailed in the 
scenario would cause more frequent and more severe damage to roads 
infrastructure. (Road Surface) 

Almost 
Certain 

Insignificant Medium 

RIEI 4 
There is a risk that intense rain periods increasing in frequency as detailed in the 
scenario would cause more frequent and more severe damage to roads 
infrastructure. (Road Surface) 

Almost 
Certain 

Minor High 

RIAI 5 
There is a risk that as a result of an increase of intense rainfall events existing urban 
drainage infrastructure capacity will be surpassed with greater frequency and 
intensity  

Almost 
Certain 

Minor High 

RIAW 6 
There is a risk that there could be an overload of the sewerage system  due to 
stormwater intrusion causing surcharge  

Almost 
Certain 

Insignificant Medium 

RICW 7 
There is a risk that there could be an overload of the sewerage pumping stations 
due to stormwater intrusion causing surcharge  

Almost 
Certain 

Minor High 

RIDW 8 
There is a risk that there could be an overload of the sewerage system  due to 
stormwater intrusion causing surcharge  

Almost 
Certain 

Insignificant Medium 

 



 

 

 

 

Risk Code Risk Number Risk Description Likelihood Consequence Risk 

RIAI 9 
There is a risk that as a result of an increase in intense rainfall events  that localised 
river flooding could occur more frequently  

Likely Minor Medium 

RICI 10 
There is a risk that as a result of an increase in intense rainfall events  that localised 
river flooding could occur more frequently  

Likely Minor Medium 

RIDI 11 
There is a risk that as a result of an increase in intense rainfall events  that localised 
river flooding could occur more frequently  

Likely Minor Medium 

RIEP 12 
There is a risk that Council may not provide appropriate development control 
guidelines given the predicted higher instances of intense rainfall events within the 
Local Government Area  

Possible Moderate High 

RIEI 13 
There is a risk that there could be increased levels of litigation claims from property 
owners as a result of inappropriate drainage infrastructure 

Possible Minor Medium 

RIAI 14 
There is a risk that recreational areas and caravan parks may be flooded with 
greater frequency (Emergency Planning Response) 

Possible Insignificant Low 

RIEI 15 

There is a risk that as a result of an increase in intense rainfall events and localised 
flooding, the damage to Council infrastructure may not meet the threshold for 
Natural Disaster Declaration or that State & Federal Government may withdraw 
disaster funding and Council would bear the costs for repairs/replacement of 
assets/infrastructure themselves 

Possible Major High 

RIEI 16 
There is a risk that  field staff undertaking flood response related duties during such 
events could be face with increased safety risks 

Likely Insignificant Medium 

 



 

 

 

 

Risk Code Risk Number Risk Description Likelihood Consequence Risk 

RIAW 17 
There is a risk of increased turbidity and poor source water quality following intense 

rainfall events 
Almost 
Certain 

Minor High  

 



 

 

 

 


