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Overview of the Project 
Strengthening Basin Communities Project Context

The Strengthening Basin Communities (SBC) 
program is Commonwealth Government funding 
initiative to assist communities in the Murray 
Darling Basin understand the implications of 
climate change on water availability, identify 
strategies to adjust to a future with less water, and 
secure water supplies through the implementation 
of water saving initiatives.

The $200 million program is currently being 
delivered through two separate components. The 
first is a planning component providing grants for 
local governments in the Murray Darling Basin to 
assist in the community-wide planning for a future 
with less water. The second, a water savings 
initiative, offers competitive grants for local 
government authorities and urban water service 
providers to support projects that improve water 
security by reducing demand on potable water 
supplies.

A World with Less Water: Climate Change Impacts 
on Councils in the South Eastern Riverina

The Riverina Eastern Regional Organisation of 
Councils’ (REROC) World with Less Water: Climate 
Change Impacts on Councils in the South Eastern 
Riverina project is a component of the SBC 
Program (referred to as REROC SBC project 
hereafter). The objective of this project is to help 
participating REROC member councils understand 
the implications associated with climate change 
and reduced water availability. This will also help 
increase the resilience of REROC communities to 
expected changes. 

The REROC SBC project comprised three stages. 
The first two stages were completed in mid 2011, 
and provided an assessment of climate change 
and water resources in the region, followed by an 
evaluation of industry water use, a risk 
assessment for water dependent industries and 
an overview of water saving initiatives. As part of 
these two stages, five technical papers and two 
wrap up reports were completed:
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planning for a future 
with less water
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Stage 3 built on Stages 1 and 2 by developing 
plans and priority water security initiatives for 
each of the participating councils: 10 Local 
Government Areas (LGAs) in the REROC region and 
Goldenfields Water County Council (GWCC). This 
provided a guide for a targeted response to local 
water security issues in accordance with the intent 
of the Strengthening Basin Communities Program. 

Each participating council received two plans, an 
Asset and Infrastructure Plan and a Land Use 
Planning and Strategic Development Plan. The 
plans considered the potential changes councils 
will face individually and collectively into the 
future. Potential climate change influences on 
infrastructure and misalignments in terms of asset 
management, land use planning and strategic 
development were analysed in detail. The collected 
material was then analysed in order to evaluate 
how well each council will respond to these 
changes and what additional actions could be 
taken to face these potential issues.

This wrap up report, and its partner Climate 
Change, Planning and Development in the eastern 
Riverina, provide an overview of these issues at a 
regional level and highlight initiatives relevant for 
implementation on a regional basis.

The structure of this report is as follows:

 
 
details the geographical and political boundaries 
of the REROC SBC project.

 
 
provides an understanding of what climate change 
is and how it may affect the region.

offers an overview of the current management 
practices common to the region, and the 
opportunities for considering climate change in 
asset management.  

Key Risks
 

 
provides an overview of the key risks from climate 
change to infrastructure in the region.

Study Area

Climate Change

Asset Management and Entry Points



Study Area
The study area for this project comprised ten local 
councils and two Water County Councils. As 
involvement in this project was voluntary, all 
councils are part of REROC but not all REROC 
Councils are part of the Study Area.

Regional issues can ensure that local 
issues affecting the region can be 
addressed at a regional level





From the western slopes of the Snowy Mountains to the rolling fields of the Murrumbidgee District, 
REROC is a vast and contrasted region in topography and climate. Similarly, across the region there are 
a number of distinctions between the varying land based industries from mining and forestry to dryland 
agriculture and transport and storage.

While the council areas have political, economic, social and physical differences, there are also some 
clear synergies between them. Harnessing economies of scale across these commonalities can 
increase efficiency and effectiveness. Regional initiatives, such as this project, can ensure that regional 
issues can be more effectively addressed.



Climate Change
Understanding Climate Change

To understand the effects of climate change on 
REROC’s infrastructure and assets, it is important 
to firstly understand what climate change is and 
how it will potentially affect the region. The terms 
weather and climate tend to be used 
interchangeably; however, they represent two 
different elements of a common continuum. The 
weather is the result of rapidly changing 
atmospheric conditions generally considered on a 
timescale from a few minutes to a few days. The 
climate is the average of all the weather statistics 
over a longer period of time (e.g. over a 30 year 
period).

Contemporary climate change is mainly attributed 
to the impact of greenhouse gases, such as water 
vapour, carbon dioxide, methane, nitrous oxide 
and aerosols. Some of these gases are released by 
burning fossil fuels which enhance the natural 
greenhouse effect on the planet. Major land use 
changes and some natural climate variability have 
also contributed to the recent changes in climate 
conditions in Australia. Even if greenhouse gases 
released in the atmosphere are dramatically 
reduced, the warming trend will continue to rise 
throughout the century; this is due to the inertia of 
the climate system. 

Climate models are the best available tools to 
estimate what the future climate may be. They 
represent a simplified version of the physical and 
chemical processes driving our global climate 
system. Though the models usually account for 
processes taking place over continents, oceans 
and the existing relationship between large land 
and water masses, they still poorly integrate some 
features such as the topography, cloud cover, 
vegetation or large scale driving climate pattern 
(such as the El Niño). As such, the model results 
have to be considered as projections, rather than 
predictions and will always be associated with a 
significant degree of uncertainty.

Emission scenarios are estimations of future 
quantities of greenhouse gases that may be 
released into the atmosphere. Levels of future 
emissions are highly uncertain, so a variety of 
scenarios is often used to provide various 
estimations of how the future might unfold. 
Greenhouse gas emission scenarios are used as 
inputs for climate modelling.

REROC is a large and 
contrasted region



Past, Current and Future Climate

Past climate trends, current climate, and future 
projections for REROC have been determined as 
part of this project from a combination of data 
sets obtained from eight Bureau of Meteorology 
(BoM) weather monitoring stations and climate 
models. Climate observations, or past trends, 
were obtained through the network of BoM 
monitoring stations. 

Precise and consistent measurements are 
generally only available for the second half of the 
20th century. REROC’s current climate has been 
characterised from data sets in combination with 
gridded data sets from the BoM stations. Climate 
models that simulate or replicate the past climate 
conditions most accurately for REROC have been 
selected to inform climate projections (future 
climate) for the region. 

 

Current Climate – REROC

In terms of climate, REROC is a large and 
contrasted region. There is a very clear south-
east to north-west gradient. The mountainous 
south-east region presents the coldest and 
wettest climate with the lowest evaporation and 
the highest number of days <0°C. On the other 
hand, the plains of the north-west are extremely 
dry and hot with a much higher rate of 
evaporation and lower number of days <0°C. 
Mean annual temperature does not show such a 
strong spatial distribution, however the north-
eastern part of the region, around Bland and 
Temora, tends to be the warmest.



Projections 
General Climate Change trends for REROC

For the purpose of this study, AECOM commissioned the Commonwealth Scientific and Industrial 
Research Organisation (CSIRO) to generate locally relevant climate projections. The results of these 
models were distributed between a ‘most likely future’ (where most of the 18 climate models agree, and 
which represents the most likely evolution of the climate in REROC), and ‘worst case scenario’ (where a 
limited number of models agree, and which represents the worst case evolution of REROC’s climate).The 
annual trends for each scenario are:

Most likely Worst Case

An increase in mean annual and seasonal air temperature (°C) 0.85 to 3.9 1.4 to 6.6

A decrease in mean annual rainfall (%) 5 to 24 6 to 26

A limited increase in mean annual evaporation (%) 1 to 6 2 to 11

A decrease in mean annual and seasonal humidity (%) 2 to 11 5 to 21

Seasonal trends were also examined, and generally showed similar patterns to annual trends. 
Exceptions include mean seasonal rainfall, where there is likely to be no change in autumn rainfall, and 
a greater decrease in winter; and spring evaporation, which is projected to decrease. 

Soil

Climate change is projected to lead to variations in 
precipitation and temperature, both of which will 
affect soil water content. Changes in soil water 
content could modify soil structure through the 
physical process of shrink-swell (IPCC, 2007). The 
shrink-swell capacity of soils refers to the extent 
to which clay content within the soils will expand 
when wet and retract when dry. In wet periods, 
expansion of the clay can lead to ground heave, 
which can damage underground assets, and even 
the foundations of buildings. 

The shrink-swell characteristics of soils are likely 
to be noticed most significantly during periods of 
extended dryness, or when there is ample 
precipitation to keep the soils moist. In addition, 

changes in soils can leave it more vulnerable to 
damage by erosion. In the eastern Riverina, 
investigations found one soil type which showed 
high propensity to exhibit shrink-swell. 

This soil type was Vertosols, which is greater than 
35 % clay, and has shrink-swell properties which 
cause deep and wide cracking when it dries. 
Vertosols, however, represent a very small portion 
of the eastern Riverina’s soil, with only minor 
occurrences within the Bland local government 
area. The remainder of soils in the region are 
classified as having moderate to low potential for 
shrink swell behaviour.  

The changes in extreme events may lead to an increase in both frequency and intensity of 
flooding, which will put pressure on the region’s assets, infrastructure and community



Extreme Heat

The annual number of days of extreme heat in the 
eastern Riverina is projected to increase due to 
climate change. Climate projections generated by 
the CSIRO for REROC show annual days over 35°C 
is likely to increase from approximately 20 days to 
between 30 days and 60 days for most of the 
region, by 2070.

Extreme Rainfall 

In order to complete a detailed risk analysis, 
AECOM commissioned CLIMsystems to generate 
extreme rainfall projections tailored to individual 
REROC Councils. The models show that extreme 
rainfall events are likely to intensify across the 
entire region. Median projections show that a 1 in 
100 year event could increase from between 31% 
and 36% across the region. However, high 
uncertainty is associated with any extreme rainfall 
projection due to the poor integration of features 
such as cloud cover and large scale driving climate 
patterns into climate models. Consequently, these 
results should be considered with care. 

Tumut

In the town of Tumut, projections show that a 104 mm ‘event’ (104 mm in 24 hours), is going to 
increase in incidence from 1 in every 100 years, to 1 in every 7 years by 2070.

Projections also show that a 1 in 100 year event in Tumut will intensify from 104 mm to 140 mm. 
The changes in extreme events may lead to an increase in both frequency and intensity of 
flooding, which will put pressure on the town’s assets, infrastructure and community.

The changes in extreme events may lead to an increase in both frequency and intensity of 
flooding, which will put pressure on the region’s assets, infrastructure and community



Climate Change Risks to Infrastructure 
Infrastructure represents a significant investment 
for councils and because of a long design life (up 
to more than 100 years for infrastructure like 
bridges) it is likely to operate in a different climate 
to the one it was built in. Infrastructure is sensitive 
not only to short term climate variability but also 
to long term changes in the climate. 

Climate impacts to infrastructure are a function of: 

 6 Climate variables changing over time (gradual 
changes and extreme events)

 6 Life expectancy of assets (100 yrs for a bridge 
vs. 20 yrs for a road seal)

 6 Location, geomorphology and existing 
environment

 6 Critical assets chain and cascading 
consequences (e.g. loss of power as a result of 
extreme heat resulting in a loss of water 
distribution service)

 6 Condition of existing assets (operation, 
maintenance, etc).

Key impacts on infrastructure include:

 6 Changes in extreme event patterns. Future 
variations in terms of flooding, storms and 
extreme heat are likely to have direct physical 
impacts on the infrastructure. 

 6 Gradual changes. Long term changes in 
temperature and rainfall resulting in possible 
material degradations. 

 6 Changes in resources and demand. Both 
gradual changes and variation in extreme event 
patterns can potentially have consequences on 
current resources, demand profile and 
ultimately have implications on level of service. 

Projections show that climate change in the 
eastern Riverina is likely to lead to decreased 
annual rainfall combined with an increased 
incidence of extreme rainfall events. Increasing 
frequency and intensity of extreme rainfall events 
is likely to affect the capacity and maintenance of 
potable water, stormwater and wastewater 
infrastructure. Significant infrastructure and 
environmental damage, and consequently costs 
are likely to rise if the existing stormwater and 
flood protection assets cannot cope with these 
new patterns. For instance, widespread pavement 
and culvert damage was experienced during the 
recent flooding event (2010).



There are a number of approaches available to 
councils and infrastructure operators to prepare 
for the inevitable impacts of climate change. 

 6 Adjust design standards and guidelines. As 
previously mentioned infrastructure is currently 
designed based on historical data. When 
considering the design of new infrastructure, 
councils should consider future climate 
projections, even if a number of obstacles 
remain (multiple climate scenarios, 
uncertainties associated with climate 
modeling, etc).

 6 Materials selection. During the design phase 
careful consideration of the materials to be 
used can reduce the overall risks. For example, 
while polymers present a high sensitivity to 
extreme temperature, brick and mortar present 
a low sensitivity to this extreme. 

 6 Adjusting maintenance regime. This can 
include increasing the frequency of 
maintenance regime (e.g. more frequent 
dredging of flood drains to cope with increase 
sedimentation) or changing the maintenance 
reference of some parts for other parts with 
higher climatic tolerances (for instance an 
electrical switch).

 6 Change in technology. Some technology 
solutions, like water treatment technology, are 
likely to operate better under extreme 
conditions, for example extreme heat.

 6 Repositioning and protection. This approach 
can include the relocation of a key asset, which 
is currently exposed to recurrent hazards and is 
likely to be even more exposed in the future. For 
example, relocating a sewerage treatment plant 
outside of a flood prone area

 6 Accept loss. In the most extreme situation, it 
might be necessary to accept losses and 
prepare for it by increasing the level of 
insurance cover. 

Adopting appropriate adaptation measures can 
follow a hierarchy of responses:

Avoid Adapt Defend Retreat



Asset Management and Entry Points 
Current Management Processes and Benchmarking

The objective of infrastructure asset management 
is to deliver the required levels of service in the 
most cost effective and sustainable manner over 
the asset lifecycle. 

Councils manage their assets as a standard 
function of their business. Every council in REROC 
administers some level of asset management, 
ranging from a formalised system of condition 
assessment, lifecycle management and financial 
considerations, to an undocumented and informal 
management framework. AECOM conducted a 
review of the councils’ approach to asset 
management by means of interviews with council 
staff and a desktop assessment. The focus of the 
review was the asset management framework, 
and a benchmarking of the approach against best 
practice asset management principles.

A considerable portion of asset management 
practices implemented by councils are informal, 
and rely on a small number of staff. In many cases, 
due to a lack of time and capacity, asset 
management processes are reactive rather than 
planned and structured. Further, in some cases 
documentation of the asset management 
framework and service levels is limited.

There are several notable disadvantages to having 
undocumented or informal asset management 
processes, including the chance that those 
processes, although sufficient, may not be 
optimal. An informal approach to asset 
management may also result in missed 
opportunities to identify any potential 
weaknesses in procedures and practices, notably 
in relation to climate change. 

Many councils are improving their approach to 
asset management by formalising their processes 
in accordance with the Institute of Public Works 
Engineering Australia (IPWEA) NAMS.PLUS 
program. By improving and formalising these 
processes, councils are putting themselves in a 
better position to improve the accuracy of long 
term planning, and for dealing with climate 
change.



By improving and formalising their 
processes and approach to asset 
management, councils are putting 
themselves in a better position to 
improve the accuracy of long term 
planning, and for dealing  
with climate change

Consideration of Climate Change in the Asset Management Cycle

There are numerous opportunities to integrate 
climate change in asset management, and a 
number of potential entry points for considering 
climate change impacts over the asset lifecycle. 
Entry points for incorporating climate change 
impacts are based on a generic representation of 
asset lifecycle activities. The REROC SBC project 
investigated how councils can help ensure that 
climate change proofing is considered at all 
relevant stages of the asset management cycle. 

When considering climate change and asset 
management, it is important to understand the 
relevance and cost-effectiveness of climate 
change resilience for the project. If the 
infrastructure is a short term (e.g. short road or 
pavement) or a temporary solution, or if it is a 

small project, it may not be necessary to fully 
assess the climate change risks. If it is a large 
scale project or long-lived asset (e.g. sewerage 
treatment plant or bridge) with a long term 
perspective (for the construction of the 
infrastructure as well as for the services it will 
provide in the future), the impacts of climate 
change would certainly need to be considered.

It is important to consider that investment in a 
climate proof asset may not be justifiable if it is 
more cost effective to have materials, labour and 
funding available to mobilise quickly and restore a 
lower grade asset following an extreme climate 
event. 

Fundamentals for Asset Managers

 6 Ensure climate change is considered and addressed in any new asset project. Procurement 
and tender documentation could include a requirement to carry out an assessment of climate 
change risks and specify any appropriate adaptation measures. Care will need to be taken, as 
many of the engineering processes used (e.g. building codes) are based on historical climate 
data and do not allow for the future climate that projections indicate will impact on the 
project.

 6 Be aware that future climate changes may influence the business case for new or refurbished 
infrastructure.



Consideration of Climate Change in the Asset Management Cycle

AECOM developed an entry-point model to consider climate change for existing assets and new assets. 
These diagrams show the typical steps involved in a generic asset management cycle and highlight a 
number of key questions and prompts. The following diagram outlines how to consider climate change in 
existing assets, and on the opposite page, for new assets. 

Would climate change affect Council’s 
regulatory requirements?

Would climate change impact Council’s 
ability to meet agreed LoS?

Is climate change likely to alter Council’s 
risk profile or operating environment?

Is climate change likely to change demand? 
Any potential impacts on reliability (e.g. 
water resources)?

Will the asset be sensitive to climate 
change impacts?

If yes, detailed assessment and 
adaptation may be required

Should operation or maintenance 
practices be changed to address 
possible climate change impacts?

If the assets were found to be sensitive 
and measures were recommended, they 
need to be monitored?

Is climate change likely to change life 
expectancy of existing assets?

Consider expected impacts when 
deciding whether to renew or 
rehabilitate existing assets

No climate change entry points 
identified



Disposal
Requirements 

Definition

Asset 
Planning

Asset 
Creation

Operations & 
Maintenance

Asset 
Monitoring

Renewal & 
Rehabilitation

Possible entry points for  
climate change in asset  
lifecycle (AECOM, 2011) 

*LOS – Levels of Service



Climate Change and Levels of Service

Asset planning is typically informed and driven by Levels of Service (LoS) targets, regulatory and 
legislative requirements, and strategic and business objectives. It is therefore necessary for councils to 
understand whether climate change impacts may affect their ability to meet existing LoS targets or 
regulatory and legislative requirements. It is also necessary to understand whether these requirements 
might change as a direct result of climate change.

For example, more frequent or more severe rainfall events might lead to an increase in sewer overflows 
and localised flooding in excess of LoS targets for sewerage and stormwater services. More frequent 
and extended periods of drought may result in the need to impose water restrictions more regularly 
which might also affect LoS. 

In such circumstances councils would be faced with the decision of whether to maintain existing LoS 
and asset performance, requiring an increase in expenditure on assets and operations, or whether to 
accept the reductions in asset performance and LoS, thereby attempting to minimise expenditures 
associated with adaptation.



Key Risks to Infrastructure
Risk Screening

The three classes of infrastructure considered in the REROC SBC project are potable water, wastewater 
and stormwater. For the purpose of this assessment, each infrastructure class was broken down into 
key operational elements (e.g. treated water storage, reticulation network). The screening process 
considered how climate variables interact with each of the operational elements, with a particular focus 
on an increase in extreme temperature, decrease in mean rainfall, increases in extreme rainfall, and 
changes in soil movement. 

Risk screening was conducted during an internal workshop by a number of water system engineers. This 
screening, through a “sub-system vs. physical challenges” matrix, resulted in a short list of scenarios 
likely to result in significant risks. This list was converted to a number of risk scenarios for each asset 
class and analysed in further detail. Conversely, a number of “sub-system vs. physical challenges” were 
ruled out from the detailed assessment. For instance, culverts do not present any sensitivity to changes 
in extreme heat and do not require detailed assessment for this type of impact. 



Note:  represents a relationship between the corresponding variables, whereas  indicates that there 
is likely to be little or no effect on the infrastructure as a result of that particular change in climate.

Increase in 
Extreme 

Temperature

Decrease  
in mean 
rainfall

Increase 
in extreme 

rainfall

Changes  
in soil 

movements

Potable Water

Surface Water Intake (Raw)

Groundwater Intake (Raw)

Raw Water Storage

Water Treatment Plant

Treated Water Storage

Chlorination System

Water Pump Stations

Distribution (Trunk Mains)

Reticulation Network

Wastewater

Wastewater Collection System

Sewage Pump Stations

Sewage Treatment Plant

Lagoons

Recycled Water Pump Stations

Recycled Water Network

Irrigation System

Stormwater

Lined Open Drains

Unlined Open Drains

Underground stormwater pipes

Gross Pollutant Traps

Culverts (Urban)

Culverts (Rural)

Flood Detention Basins

Wetlands/Ponds

Levees

Causeways

The following table presents the outcomes of the risk screening workshop. 



Information on current infrastructure (such as asset type and age, known failures, location and level of 
service / performance requirements) was collected for each of the participating councils. This was 
combined with climate change data to determine the potential risks to potable water, stormwater and 
wastewater infrastructure. The key risks for this project have thus been determined using a combination 
of the likelihood of the risk occurring and consequences associated if it does occur.

The risk assessment was performed using a web based risk assessment tool (Scuta®). This web based 
tool enables the development of multiple risk scenarios in one secure location with built-in risk 
distribution and calculations. 

The following table outlines the applied risk classes to wastewater, stormwater and potable water 
infrastructure and services. The non-linear breakdown of the risk classes ensures that outliers of risk 
(low and extreme risks) are captured effectively. This ensures management attention can be prioritised 
towards issues which are most extreme. 

Start End Descriptor Description

0 15 Low

Low risks should be maintained under review but it is 
expected that existing controls should be sufficient and 
no further action should be required to treat them 
unless they become more severe.

16 45 Moderate

Moderate risks could be expected to form part of routine 
operations but they would be explicitly assigned to 
relevant managers for action, maintained under review 
and reported upon at senior management level.

46 85 High

High risks are the most severe that can be accepted as a 
part of routine operations without council sanction but 
they would be the responsibility of the most senior 
operational management and reported upon at the 
executive level.

86 100 Extreme
Extreme risks demand urgent attention at the most 
senior level and could not be simply accepted as a part 
of routine operations without council sanction.

Risk Likelihood ConsequenceX=





REROC Risk Profile 

Potential risks to the operational elements of three 
infrastructure classes were evaluated for medium 
and long term time horizons. The key risks 
identified across the two time scales (2030 and 
2070) for councils in the Study Area as well as  
the Goldenfields Water County Council are  
shown above.  

Asset design capacity exceeded 
resulting in flooding

Flooding leading to asset failure

Increased incidence  
of algal blooms

Decreased 
rainfall causing tree 

root ingress

Increased corrosion from  
increased heat waves

Pump failure due to extreme heat

Flooding of storages leading  
to unplanned discharge

Loss of integrity of STP resulting  
in reduction in water quality

Increased mechanical  
and electrical failure 

Increased incidence  
of algal blooms

Changes to normal operating levels

Failure of water storages from 
changes in soil behaviour

Key Risks to Stormwater Assets

Key Risks to Wastewater Assets Key Risks to Potable Water Assets



REROC could be used as 
a platform to develop the 
backbone of regionally 
consistent standards



Conclusions and Recommendations 
With the completion of REROC SBC Stage 3 a number of climate change risks to 
potable water, wastewater and stormwater infrastructure have been highlighted. As 
well, inadequacies in terms of asset management have been identified. During the 
project, a number of opportunities to address the risks and improve current asset 
management were also identified and collated as “adaptation initiatives”. 

During the last part of the REROC SBC Stage 3, the four highest priority adaptation 
initiatives were provided to each participating council for consideration. This priority 
list included a combination of initiatives that responded to risks identified in the 
Infrastructure and Asset Management Plan and those recommendations identified in 
the Land Use and Strategic Development Plan. In consultation with each council, the 
most relevant option was chosen. Adaptation initiatives included:

 6 Integrated Water Cycle Management
 6 Non-potable water supply
 6 Relocation of the sewerage treatment plant due to flooding risk
 6 Management of extreme rainfall 
 6 Additional water storage capacity 
 6 Economic Development Strategy (considering water sensitive industries)
 6 Improved asset management process and documentation for stormwater assets

Each of the selected initiatives was then further developed and progressed to a 
scoping, methodology and feasibility stage. This provides each council with the first 
step toward the implementation of the adaptation initiative. 



While the proposed initiatives are relevant at a local 
scale a number of recommendations could also be 
implemented at the regional scale. These are: 

Review of Current Stormwater and 
Flood Protection Assets against 
Extreme Rainfall Projections

As previously mentioned it is likely that both the 
frequency and intensity of extreme rainfall will 
change as a result of climate change. However, 
current stormwater drains, ponds and other flood 
protection infrastructure have been designed 
based on historical rainfall values. Accordingly, 
there would be benefits in undertaking a regional, 
extreme rainfall assessment to better understand 
the capacity of the existing stormwater 
infrastructure and its ability to cope with 
intensified runoff in extreme rainfall events likely 
to occur because of climate change. A specific 
focus on the potential for exacerbated flooding risk 
to sewerage treatment plants should also be 
adopted. 

 
Developing Engineering Services 
Standards

The absence of defined engineering standards 
across REROC was highlighted as a gap. 
Engineering standards are a powerful tool for 
councils allowing the specification of the minimum 
service levels, design standards and a baseline 
against which new development and 
redevelopment can be assessed. Engineering 
standards have the ability to specify how 
particular issues such as climate change or 
drainage capacity are to be addressed and 
integrated. By adopting engineering standards, 
councils would gain a much improved 
understanding of the design capacity, asset life 
expectancy and maintenance regime of new 
assets as well as renewed assets.

Across NSW and the ACT, engineering standards 
have many common principles, objectives and 
design parameters even if they also reflect specific 
requirements in particular areas. Across REROC, 
this investigation has shown that a large number of 
challenges in terms of asset management are 
shared across the various councils. Equally, the 
design standards, typology of development, 
land-use and strategic development objectives are 
generally consistent, even if points of difference 
and competitive advantages are explored by 
respective councils.

Rather than developing council specific standards, 
REROC could be used as a platform to develop the 
backbone of regionally consistent standards which 
could then be refined in the relevant detail areas 
by councils independently. This way, councils 
would benefit from the shared experiences and 
achieve economies of scale and greater cost 
efficiency.

 
Twinning Partnership for Asset 
Management 

During the analysis and benchmarking of current 
asset management practices, it was found that 
the REROC SBC Councils were at varying degrees 
of competency with some councils performing 
better than others. A partnership approach 
twinning better performing councils with other 
councils could build long term capacity by sharing 
experience, skills and resources at the REROC 
scale. While the original intent of this engineering 
twinning approach would focus on asset 
management it could be extended to other aspects 
such as flood protection in the longer term. 



An approach 
partnering better 
performing councils 
with other councils 
could build long 
term capacity by 
sharing 
experiences, skills 
and resources at 
the REROC scale



During the last part of the REROC SBC Stage 3,  
the highest priority adaptation initiatives were 
provided to each participating council for 
consideration. This priority list included a 
combination of initiatives that responded to  
risks identified in the Infrastructure and Asset 
Management Plan and those recommendations 
identified in the Land Use and Strategic 
Development Plan. In consultation with each 
council, the most relevant option was chosen.

The following information outlines the initiative 
each councils chose.

 
Bland, Cootamundra and 
Goldenfields Water County Council

Best Practice Planning, Integrated Water 
Cycle Management (IWCM) and/or Demand 
Management 

Bland Council, Cootamundra Council and GWCC 
selected an Integrated Water Cycle Management 
Plan as their priority adaptation initiative. GWCC 
reticulates water to Bland and sells bulk water to 
Cootamundra Council, which in turn is reticulated 
to customers in the Cootamundra Township. Bland 
and Cootamundra provide the sewerage services 
in their LGAs. Given the interconnectedness of 
Bland, Cootamundra and GWCC’s operations, the 
IWCM ‘mini project’ for these three Councils was 
developed collectively.  

An IWCM aims to ensure more efficient and 
effective management of the urban water cycle, 
including water, wastewater and stormwater, for 
the benefit of the community and the environment. 
The strategy facilitates integration with other 
services (e.g. roads, drainage and waste collection) 
and natural resources within the catchment. IWCM 
Targets include the legislation, licence conditions, 
contracts and level of service requirements that a 
utility must comply with or has agreed to achieve. 
Having appropriate targets in place, understanding 
a utilities’ obligations and understanding current 
performance with respect to the targets, is central 
to identifying and addressing water management 
issues through the IWCM process. 

The IWCM ‘mini project’ prepared by AECOM was  
to commence the first task of the IWCM Evaluation 
Process under Task 2.1 of the IWCM Targets, as 
defined in the Integrated Cycle Management 
Generic scope of work evaluation and strategy.  

The scope of works for the mini project, or 
adaptation initiative, therefore included:

 6 Reviewing reports and documentation provided 
by GWCC, Bland, and Cootamundra, as part of 
all stages of the REROC project, as well as 
relevant publicly available documents

 6 Identifying data gaps

 6 Developing a comprehensive IWCM Targets 
Register based in excel, allowing the Councils to 
identify and prioritise IWCM issues.  

 
Coolamon

Non-Potable Water Supply Project 

Coolamon Council currently has an established 
effluent recycling scheme that is targeted at 
irrigation of sporting ovals. During rainfall, the STP 
produces more effluent than can be stored. 
Council also harvests stormwater for reuse in 
roadworks. This initiative involved the scoping of 
additional storage so that treated effluent or 
harvested stormwater could be captured during 
rainfall and used for later or additional use. This 
was based on an expression by Council in 
establishing an irrigation scheme for parks and 
ovals, which currently are not irrigated.

 
Gundagai

Relocate/Upgrade of STP

Gundagai’s existing STP has a history of flooding 
and failure due to stormwater ingress and regional 
flooding.  This is a problem that climate change is 
likely to further exacerbate and consequently, two 
key components of future adaptation will involve 
the need to design  an adequate treatment 
process and more strategically the identification 
of most appropriate location of the new STP.  

The adaptation initiative, which AECOM prepared, 
was therefore a first scoping study for the 
identification of the most appropriate location of 
the new STP. The study involved the following tasks:

 6 Identifying the drivers for relocation and 
providing an overview of the current system and 
the LGA’s licensing requirements
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 6 Identifying potential areas for a new STP

 6 Evaluating the existing environment including 
ecological, heritage and social constraints

 6 Undertaking an engineering feasibility evaluation.

This initiative used the following parameters to 
assist in considering what location would be most 
appropriate: impact of sewer catchments, 
requirements for additional associated 
infrastructure (pump stations, network), flood 
immunity and level of service. 

 
Junee

Non-Potable Water Supply Project

The objective of this initiative was to identify the 
most cost effective ways to improve or expand 
Council’s infrastructure to collect and store 
stormwater for use as social infrastructure (e.g. 
wetland) and to provide a non-potable water 
source that could supplement Council’s recycled 
effluent irrigation scheme. The project is expected 
to assist the Council in the identification of 
infrastructure projects such as new stormwater 
harvesting ponds, opportunities for stormwater 
reuse or upgrades to existing infrastructure to 
maximise the benefits to Junee. The project scope 
included an examination of the feasibility of 
stormwater harvesting given the local climatic 
conditions under predicted climate change 
scenarios and the need to protect and support 
environmental flow as well as addressing flooding 
issues in Junee by examining harvesting and 
storage options that best mitigate flood impacts. 

 
Lockhart

Extreme Rainfall Management

To assist Lockhart Shire Council in managing the 
risks associated with extreme rainfall events, 
AECOM prepared an extreme rainfall assessment 
for the council which provided a qualitative analysis 
of the capacity of existing stormwater 
infrastructure in Lockhart and the ability for this 
infrastructure to cope with the intensification in 
extreme rainfall events predicted due to climate 
change. The methodology for the initiative involved:

 6 Undertaking a site visit to identify existing 
stormwater infrastructure located in Lockhart

 6 Identifying current climate rainfall intensities 
for Lockhart and assessing peak stormwater 
flows for a range of design storm events for key 
catchments identified within Lockhart using 
climate rainfall intensity data

 6 Using the future intensification in extreme 
rainfall events data to calculate the possible 
increase in peak stormwater flows in key 
Lockhart urban catchments resulting from 
climate change

 6 Developing an understanding of the current 
capacity of the existing stormwater system and 
reviewing the adequacy of the existing 
stormwater infrastructure to cope with 
predicted future climate peak stormwater flows

 6 Providing recommendations on how to better 
manage risks associated with extreme rainfall 
events.

 
Tumut

Asset Management Processes and 
Documentation

Strengthening parts of the Tumut Asset 
Management system could be achieved by 
improving the level of documentation of asset 
management systems, processes and 
responsibilities.  Although asset management 
planning is generally very successful opportunities 
were identified to enhance Council’s performance, 
particularly in the area of stormwater asset 
management.   This initiative would also look at 
improving the capture of stormwater asset 
information. AECOM’s initiative involved defining 
the scope of a detailed asset management gap 
analysis and prioritising asset management 
objectives.

 
Tumbarumba

Strengthen Water Security

Potable water supply in Tumbarumba remains 
reliant on stream flows and surface water 
resources which may be less reliable in the future.  
In order to adapt, investigations into increased 
storage of raw water and optimum allocation of 
potable water in the township of Tumbarumba 
would be beneficial. One proposal Tumbarumba is 
currently exploring is the development of a new 
dam along the gravity pipeline from Burra Creek to 
enhance the water security for the town.



To assist in scoping the proposed dam, AECOM 
prepared for the council a Rapid Environmental 
Desktop Appraisal (REDA) of the potential 
environmental constraints and approvals likely to be 
required. Based on desktop information the REDA 
highlighted further investigations required in 
developing and obtaining environmental approvals 
for the proposed water storage. The assessment 
considered biodiversity, water quality, heritage, land 
use, contamination and statutory planning issues.

 
Temora and Wagga Wagga

Economic Development Strategy (EDS) 

To assist the two councils in considering long term 
implications of climate change within an economic 
framework, AECOM prepared a scope and 
objectives for an Economic Development Strategy 
for both Temora and Wagga Wagga which included 
the following considerations:

 6 Strengthening existing industries including 
those that the hold a competitive advantage 
and are water efficient.

 6 Identifying requirements and opportunities for 
adaptation in key water-exposed industries.

 6 Identifying opportunities for diversification of 
the economy and to accommodate industries 
that are considering locating to the LGA, 
including those requiring a guaranteed water 
supply.

 6 Facilitating markets that may emerge from 
climate change concerns and a price on carbon, 
particularly enterprises that require less water 
and can be developed at scale that does not 
compromise the use of land for agriculture or 
result in the loss of employment. This could 
supplement farm incomes to improve resilience 
to potential rising water costs.  

 6 Identifying opportunities for development 
within parts of the LGA that are already serviced 
and have capacity for growth in order to 
minimise new connections and/or significant 
water supply infrastructure expenditure. 

The EDS prepared can be used to inform Local 
Environmental Plan objectives and Development 
Control Plan guidelines on targeted industries and 
development types, encouraging these to 
establish or grow in the local area.






