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1 Abbreviations 
 

BE Bulk Entitlement 

BGA Blue Green Algae 

CFA Country Fire Authority 

CRSWS Central Region Sustainable Water Strategy 

DAF(F) Dissolved Air Floatation (and Filtration) 

DPI Department of Primary Industries 

DRP Drought Response Plan 

DSE Department of Sustainability and Environment 

DTF Department of Treasury and Finance 

EPA Environmental Protection Authority 

FSR Flow Stress Rating 

GMA Groundwater Management Area 

GRSWS Gippsland Region Sustainable Water Strategy 

GW Gippsland Water 

GWF Gippsland Water Factory 

ISC Index of Stream Condition 

km Kilometres 

MID Macalister Irrigation District 

ML Megalitre, or 1 million litres 

MW Melbourne Water 

PCV Permissible Consumptive Volume 

PFS Poly Ferric Sulphate 

PWSR Permanent Water Saving Rules 

RWPS Raw Water Pump Station 

SCADA Supervisory Control And Data Acquisition 

SEACI South Eastern Australian Climate Initiative 
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SEW South East Water 

SRW Southern Rural Water 

WGCMA West Gippsland Catchment Management Authority 

WP Water Plan 

WSDS Water Supply Demand Strategy 

WSPA Water Supply Protection Area 

WTP Water Treatment Plant 

WWTP Waste Water Treatment Plant 
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2 Executive Summary 
 
Every 5 years, Gippsland Water, along with all other Victorian water corporations, 
undertakes a detailed update of its Water Supply Demand Strategy (WSDS).  This 
report outlines the process behind the development of the WSDS and its outcomes 
and was submitted to the Minister for Water on 30 March 2012.  The WSDS is the 
principal water resources management document for Gippsland Water and is a 
critical input to Gippsland Water’s Water Plan 3. 
 
This WSDS has been prepared in accordance with the Guidelines released by DSE 
and this has in part led to some key differences between this WSDS and Gippsland 
Water’s 2007 WSDS.  In particular, the 2012 WSDS Guidelines have provided water 
corporations and their communities with the opportunity to explore and consider 
varying levels of service, in order to arrive at a level of service that is acceptable and 
affordable.   
 
The 2012 WSDS Guidelines also place significant emphasis on the concept of 
adaptive management, to ensure that water corporations regularly review both the 
short and long term security of water systems, making appropriate changes to 
infrastructure planning and delivery programs to ensure security of supply in an 
uncertain future is effectively balanced with appropriate expenditure.  Key to this 
approach is the merging of the WSDS and the Drought Response Plan (DRP), 
allowing water corporations to select actions from either plan as appropriate to cater 
for emerging changes and events. 
 
This document contains the following sections: 

 Introduction, which sets the context for the preparation of the strategy and 
outlines its purpose and the methodology used in its development (chapter 3); 

 The overview of systems provides detail on the current status of Gippsland 
Water’s various water systems including detail on system configuration, 
population served and water demand, water quality and catchment condition, 
and water treatment processes (chapter 4); 

 Review of the 2007 WSDS and in particular the actions it proposed for 
commencement or completion by 2012, with commentary on progress against 
those actions or reasons for a change in their timing (chapter 5); 

 Update of the drought response plan (chapter 6); 

 Full analysis of the current and future forecast supply-demand balance for 
each system from both a long term average viewpoint, as well as in terms of 
short term system drought resilience (chapter 7); 

 Description of the process by which options to address forecast shortfalls 
were developed and assessed taking into account community feedback, 
leading to an action plan (chapter 8); 

 Summary of the stakeholder and customer consultation and engagement 
Gippsland Water undertook to inform the development of the WSDS (chapter 
9); 

 Alternative Water Resources Atlas that identifies possible sources of water 
that could be used in the future to reduce demand on potable water.  These 
alternative sources may provide fit for purpose supply for certain uses 
(chapter 10); and 
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 Water Security Outlook plan which describes activities that are, and will 
continue to be undertaken by Gippsland Water to ensure timely 
implementation of actions to provide security of supply, as well as an example 
of the format of the Water Security Outlook document that will be published 
on Gippsland Water’s website each November (chapter 11). 

2.1 Key Variations from 2007 WSDS 
 
The 2012 WSDS has led to a number of key variations both in forecast supply-
demand balance and proposed actions, when compared with the 2007 strategy.  
Some of the major changes include: 
 

 The 2007 WSDS forecast the Briagolong system to be secure in the longer 
term.  This was due to the absence of a detailed water model and the 
necessary assumption that the licensed groundwater extraction volume would 
be available into the future.  In 2011, Gippsland Water prepared a 
groundwater model that has suggested that risks exist to longer term supply 
security due to both climate change and increased irrigation consumption.  

 The Mirboo North system was forecast in 2007 to be close to needing action 
to maintain a supply-demand balance at a high level of service.  A review of 
bulk water metering in this system, as well as updated yield modelling has 
significantly delayed the need for action. 

 The Latrobe system was shown in 2007 to be in need of action to maintain 
long term supply security.  The revised supply-demand analysis in this 2012 
WSDS shows a vast improvement in the long term outlook.  These changes 
have come about as a result of a review and update of the water restriction 
policy, the contribution of the Gippsland Water Factory, as well as the recent 
recommendations of the Gippsland Region Sustainable Water Strategy that 
Gippsland Water be granted a larger share of Blue Rock Lake. 

 The Seaspray system was shown in 2007 to be at significant risk.  The 2007 
WSDS proposed the construction of a raw water basin to provide for the 
buffering of droughts.  This basin is now committed for construction prior to 1 
July 2013 and the forecasts provided for this system have been made with 
this basin included.  No further actions are recommended for Seaspray. 

2.2 Systems Currently in Need of Action 
 
The systems that are in need of action in the short to medium term are: 

 Briagolong system (subject to confirmation of apparent water losses and 
volatile demands); 

 Tarago system; and 

 Thorpdale system. 

Options to address supply-demand issues in these systems were evaluated as part 
of the detailed options assessment summarised in chapter 8. 
 
Briagolong is shown in chapter 7 to have a volatile annual demand.  This system also 
often records high losses.  As the yield vs. demand analysis shows, Briagolong is 
close to having demand exceed yield at a high level of service.  Several options to 
address this were analysed in detail.  However, Gippsland Water is not planning to 
undertake any infrastructure actions in Water Plan 3, instead the focus will be on 



Gippsland Water - Water Supply Demand Strategy 2012 Page 8 of 194 

confirming losses and demands and working with SRW to develop a management 
plan for the aquifer.  At worst, if high losses are real, the level of service in WP3 
should be able to be maintained above 90% annual reliability (or water restrictions on 
average occurring in one year of every 10).  
 
The Tarago system supplies both the Warragul and Neerim South water treatment 
plants.  The growth in Warragul and Drouin in recent times has been high and this is 
forecast to continue.  This system currently has no storage for supply to the Warragul 
WTP apart from a 400 ML/y share of Tarago Reservoir that Gippsland Water has 
negotiated with the Melbourne retail water companies.  This storage share is not 
permanent and the analysis in chapter 7 shows that the system is heavily dependent 
on it for both short and long term security.  In addition, demand in this system is also 
forecast to exceed Gippsland Water’s Tarago Bulk Entitlement in the medium term.  
Planning for an interconnection of this system to the Moe system is underway and 
this will provide additional security. 
 
The Thorpdale system has a poor reliability track record.  Both its drought resilience 
and its forecast long term supply-demand balance are poor.  While water carting can 
keep this system functional in the short term, this option may not be acceptable as a 
longer term solution.  Accordingly, Gippsland Water will investigate the use of a local 
bore for an ongoing contingency supply. 
 

2.3 Community Consultation and Engagement 
Gippsland Water undertook a comprehensive community and stakeholder 
consultation and engagement program.  Water resources planning for the future is an 
important and complex task that affects Gippsland Water’s customers and the public 
at large, and Gippsland Water was interested to understand the opinions and values 
of customers and stakeholders.  In particular, Gippsland Water consulted on the 
following topics: 

 Target levels of service; 

 The need for action; 

 Possible actions to maintain a balance between supply and demand; and 

 Willingness to pay for higher levels of service. 

 
A stakeholder mapping exercise identified the relevant stakeholders and detailed the 
means by which they could be involved in the consultation process.  Gippsland Water 
ran several public sessions in various parts of the service region and also provided 
an online forum by which stakeholders could obtain information and provide input. 
 
While the level of public involvement in the consultation and engagement process 
was small, Gippsland Water was able to obtain some useful feedback and chapter 
9.4 details how this feedback has been considered. 

2.4 Target Levels of Service 

2.4.1 Average Level of Service Target 
Gippsland Water has chosen to adopt an average level of service target of 95% 
annual reliability.  This means that on average, over the long term, restrictions would 
be required in one year of every 20.  The action plan detailed below will help in 
delivering this target.   
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2.4.2 Minimum Level of Service Target 
Gippsland Water will adopt a minimum level of service that will ensure all systems 
are able to meet a stage 4 restricted demand without running out of water. 

2.5 WSDS Action Plan 
Table 1 – Action Plan 

System Action Detail Timing 

1 Gippsland Water will continue to be a 
part of the savewater! Alliance. 

Ongoing 

2 Gippsland Water will continue to 
participate in the Living Victoria Rebate 
Scheme. 

Ongoing 

3 Gippsland Water will continue to 
encourage non-residential customers to 
participate in the WaterMaps scheme 
and assist customers in this process. 

Ongoing 

4 Gippsland Water will continue to 
implement water saving projects at 
water treatment plants where this is 
appropriate.   

Ongoing 

5 Gippsland Water will continue to assist 
customers with advice on leak control. 

Ongoing 

All 
(conservation) 

6 Gippsland Water will continue to deliver 
the annual water main renewal 
program. 

Ongoing 

7 Gippsland Water will undertake a 
thorough investigation into the possible 
water losses. 

2012 

8 Gippsland Water will work closely with 
SRW during the development of the 
combined Wa De Lock and Avon River 
Local Management Rules. 

2012 

Briagolong 

9 If, after undertaking actions 7 and 8, it 
is deemed that further action is still 
required, Gippsland Water will revisit 
the options analysis. 

During WP3 
(2013-2018) for 
implementation 
in WP4 (2018-
2023) 

Erica-Rawson  No actions proposed.  

10 Gippsland Water will explore the 
concept of splitting storages into an 
industrial and non-industrial share in 
consultation with customers. 

WP3 (2013-
2018) 

Latrobe 

11 Gippsland Water will purchase an 
increase to its share of Blue Rock Lake 
taking the total share to 16.27%. 

WP3 (2013-
2018) 

Mirboo North  No actions proposed.  
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System Action Detail Timing 

Sale 12 Gippsland Water will work closely with 
SRW and DSE to improve the 
understanding of the Boisdale aquifer 
and its risks in the lead up to the 2017 
WSDS. 

WP3 (2013-
2018) 

Seaspray  No actions proposed.  

13 Gippsland Water will seek to extend the 
400 ML/y Tarago Reservoir 
contingency agreement beyond the 
current period. 

2012 

14 Gippsland Water will deliver Stage 2 of 
the Moe – Warragul interconnection. 

WP3 (2013-
2018) 

Tarago 

15 Gippsland Water will continue to 
investigate the Moe groundwater 
resources and work closely with SRW, 
DSE and WGCMA to identify the 
sustainable yield. 

WP3 (2013-
2018) 

Thomson-
Macalister 

16 Gippsland Water will consider a 
permanent purchase of water shares in 
future Macalister Irrigation District (MID) 
upgrade water auctions. 

Ongoing 

17 Gippsland Water will investigate a local 
bore to determine if it can be 
sustainably used as a contingency 
supply into the future. 

2012 Thorpdale 

18 If action 17 is not successful, Gippsland 
Water will cart water as needed to 
Thorpdale and reassess the system in 
the 2017 WSDS. 

WP3 (2013-
2018) with 
possible future 
action in WP4 
(2018-2023) 

 
Consistent with the concept of adaptive management, Gippsland Water has not set 
firm timing for actions that may be required well beyond Water Plan 3 (2013-2018).  
This is because in an uncertain future, the best actions to take in the longer term, and 
their timing, can change.  Gippsland Water undertook sensitivity testing and risk 
analysis (see chapter 7) to determine whether there were any unacceptable risks 
associated with adopting this approach.  Such risks may include a drier than 
anticipated climate bringing forward the need for action and potential actions having 
long lead times.  Table 2 provides a summary of this risk analysis for each water 
system. 
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Table 2 – Possible longer term risks and actions 

System Possible longer term risks Actions 

Briagolong  Irrigation usage increase. 

 Management plan unable to 
address risks. 

 High system losses 
determined to be real. 

The detailed options assessment 
examined alternative options that 
could be reprioritised and brought 
forward.  In the interim, modelling 
shows that under current conditions 
the level of service should be able to 
be maintained above 90% reliability for 
WP3. 

Erica – 
Rawson 

 None N/A 

Latrobe  Drier climate than expected. 

 Higher industrial demand 
than expected. 

The drier climate scenarios may bring 
forward the need for action but 
modelling suggests not until at least 
2035.  This gives Gippsland Water 
time to re-evaluate the long term 
options and planning for these would 
not be required until after WP3. 

 

A sudden increase in industrial 
demand may also bring forward the 
need for action.  Ongoing liaison with 
our major customers will help 
determine if this is going to occur and 
appropriate actions and their funding 
can be determined.  As there is 
currently some uncertainty in relation 
to the future of some industries in this 
system, and as Gippsland Water has 
no indication of an impending demand 
increase, no major investment is 
currently planned. 

Mirboo 
North 

 Demand is forecast to 
exceed yield but not until at 
least 2030. 

It is anticipated that there will be 
ample time to plan for this longer term 
shortfall after WP3. 

Sale  The Boisdale aquifer may 
be determined to be an 
unsustainable source. 

The Guidelines require that Gippsland 
Water set an action to improve the 
understanding of the groundwater 
resource during WP3 to better inform 
the 2017 WSDS.  The short term risks 
to supply to Sale from the Boisdale 
aquifer are thought to be low as the 
aquifer is currently only gradually 
declining and Gippsland Water has the 
option of lowering its groundwater 
pumps.  If the aquifer is deemed to be 
unsustainable in the longer term, a 
detailed assessment of options will be 
included as part of the 2017 WSDS.  
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System Possible longer term risks Actions 

Seaspray  At a high level of service, 
demand is forecast to 
exceed yield but not until 
about 2050. 

The raw water basin that is about to 
be constructed has been designed 
such that it can be enlarged when 
required. 

Tarago  The 400 ML/y agreement 
cannot be continued. 

 Moe groundwater is found 
to be unsustainable. 

The detailed options assessment 
examined alternative options that 
could be reprioritised and brought 
forward.  Modelling shows that the 
actions proposed in WP3 should 
ensure yield meets demand beyond 
2030. 

Thomson-  
Macalister 

 Demand is forecast to 
exceed yield but not until 
after 2040.  

Gippsland Water will consider 
purchasing permanent water shares in 
the future to meet this long term 
shortfall. 

Thorpdale  The bore contingency 
option fails. 

If this were to occur, Gippsland Water 
would cart water to Thorpdale as 
required.  In order to determine a 
longer term solution, other potential 
actions examined in the detailed 
options assessment could be re-
prioritised and brought forward. 

 
The actions detailed in Table 1, along with the assessment of longer term risks 
detailed in Table 2 provide a robust and adaptable plan to ensure that supply can 
meet demand into the short and longer term future, taking into account the various 
future scenarios that may eventuate.
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3 Introduction and Context 
 
This document forms Gippsland Water’s second Water Supply Demand Strategy 
(WSDS), the first being released in 2007.  Gippsland Water’s Statement of 
Obligations requires that the WSDS is updated every 5 years in accordance with 
guidelines (hereafter referred to as the Guidelines) issued by the Department of 
Sustainability and Environment (DSE).   
 
The WSDS is the principal water resources document for Gippsland Water.  It sets 
directions for water management and planning processes in our region.  The primary 
mechanism for implementation of these actions will be Gippsland Water’s Water 
Plans.  The Water Plans set out Gippsland Water’s projected expenditure over a five 
year period and are the basis for the regulation of water prices by the Essential 
Services Commission (ESC).  The ESC reviews the actions in the Water Plan and 
ensures the actions are implemented in the most cost-efficient manner.  The cost of 
many of the actions identified is incorporated into the price of water (customer tariff). 
 
Gippsland Water is currently preparing its Water Plan 3 (WP3) which will cover the 
period 2013/14 – 2017/18.  Actions recommended in the 2012 WSDS will form a 
critical input to the development of WP3. 
 

3.1 Purpose and Objectives of the WSDS 
The purpose of the WSDS is to identify the best mix of measures to maintain a 
balance between the demand for water and available supply in urban supply systems 
now and into the future. The WSDS will: 

 Adopt a long-term outlook of 50 years; 

 Consider the total water cycle, consistent with the principles of integrated 
urban water management; 

 Balance social, environmental and economic costs and benefits; and 

 Take account of the risks and uncertainty associated with population growth 
and climate variability. 

 
The objective of the WSDS is to facilitate efficient and effective urban water planning 
and investment by Gippsland Water, to: 

 Ensure safe, secure, reliable and affordable water supplies that meet our 
community’s needs; 

 Encourage all water resources – including rainwater, stormwater and recycled 
water – to be utilised wherever possible in ways that are efficient and fit-for-
purpose, whilst ensuring that public and environmental health are protected; 

 Encourage water projects to also enhance the liveability, productivity, 
prosperity and environment of our cities and towns – wherever possible; and 

 Ensure that water planning is subject to a transparent and rigorous decision-
making process, which can adapt to a changing environment. 
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3.2 Method and Approach for Development of the WSDS 
The preparation of the WSDS has been done in accordance with the Guidelines.  
The approach has adopted the following 11 steps: 

3.2.1 Overview of systems 
Gippsland Water operates 17 separate water treatment plants (soon to be 16 with 
Boolarra’s connection to the Latrobe system) which each feed discrete water supply 
systems.  However, some of these plants source their water from a water source 
(such as a reservoir, stream or bore) that also supplies other Gippsland Water plants.   
 
Gippsland Water extracts water from a resource under an entitlement granted by the 
government that specifies the rules under which water may be taken.  These are 
called Bulk Entitlements (BE).  The exception to this is for groundwater systems 
where Gippsland Water is given a right to extract under a licence issued by Southern 
Rural Water (SRW).    
 
Where two or more water treatment plants source their raw water from a source that 
is covered by one BE, extraction by one system affects the amount left for extraction 
by the other.  Therefore, for the purpose of the WSDS, Gippsland Water’s systems 
have been combined and analysed in the following groups. 
 
Table 3 – WSDS Systems and Water Treatment Plants served 

WSDS System Water Treatment Plants Served 

1. Briagolong Briagolong 

2. Erica – Rawson Rawson 

3. Latrobe Moe 

 Morwell 

 Traralgon 

 Tyers 

 Willow Grove 

4. Mirboo North Mirboo North 

5. Sale Sale 

6. Seaspray Seaspray 

7. Tarago Neerim South 

 Warragul 

8. Thomson – Macalister Coongulla 

 Heyfield 

 Maffra 

9. Thorpdale Thorpdale 

 
Chapter 4 provides a detailed overview of these 9 systems including the system 
configuration, raw water source and its quality and condition, entitlement provisions, 
and customer profile. 
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3.2.2 Review of 2007 WSDS 
A review of the 2007 WSDS was undertaken with a view to identifying which actions 
were scheduled for commencement or completion during the last 5 years and of 
those, which have been successfully implemented.  Commentary is also provided to 
explain why some actions have not been completed.   
 
The WSDS 2012 Guidelines have stipulated an adaptive management approach.  
This essentially means that in an uncertain future, plans and strategies must be able 
to adapt such that they provide for timely action to prevent water shortages, but also 
so that they do not lead to unnecessary expenditure.  The WSDS will identify the 
timing for various actions.  Those that are scheduled to be implemented within 5 
years will be risk assessed against all of Gippsland Water’s required projects and 
prioritised for inclusion in WP3.  Projects scheduled for delivery beyond 5 years will 
be reassessed in the future to re-test their necessity.  This is the concept of adaptive 
management and the review of the 2007 WSDS demonstrates how some factors 
have changed in the last 5 years leading to a re-prioritisation of some actions.  

3.2.3 Update of Drought Response Plan 
Gippsland Water currently has a Drought Response Plan (DRP) which sets out 
activities “pre-drought”, “in-drought”, and “post-drought”.  Pre-drought activities 
include ongoing monitoring of systems to ensure adequate advance warning of 
shortages, as well as preparation for the possible event of drought.  For example, this 
preparation could include arranging contracts with water cartage contractors, or 
arranging access to contingency supplies such as farm dams. 
 
The DRP sets out the review points at which Gippsland Water considers all relevant 
matters before deciding whether to implement a level of water restrictions.  It also 
sets out the communication strategies associated with implementing or removing 
restrictions.  The post drought activities include reviewing the effectiveness of actions 
taken to alleviate shortfalls and identifying the learnings that can be used to improve 
the handling of the next drought. 
 
The DRP has typically been a separate document to the WSDS in the past.  In 2012, 
the Guidelines require that the DRP and WSDS be better integrated and in order to 
do so, the DRP has been updated.   
 
The integration of the two documents feeds into the concept of adaptive 
management in that Gippsland Water will continually monitor its systems so it can 
identify possible future shortages, and in particular, identify whether it is more likely 
that the shortage is a short term or longer term problem.  This then enables the 
adaptive management approach to determine whether to implement an action from 
the WSDS (longer term) or DRP (shorter term).  This will be discussed in more detail 
in chapter 11.  
 
Finally, the DRP update, and in particular the update of the restriction review points, 
is a critical input to the modelling that is required in order to forecast the long term 
system yields.  The methodology behind forecasting system yield is discussed in 
chapter 3.2.6.  Situations in which it may be appropriate to review and change 
restriction review points include: 

 A sustained change in system demand, eg. demand decreases by 10% and 
remains at this new level for say 5 years; 

 A change to system configuration, eg. a new storage is constructed; or 
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 The corporation chooses to accept a different level of risk, e.g. whether to set 
restrictions to ensure 12 months or 6 months of remaining supply.  Input from 
stakeholders would be considered in making such a decision. 

 

3.2.4 Demand forecasting 
All demand forecasts have been updated for each system.  The approach taken is to 
break demand up into its components: 

 Residential demand; 

 Non-residential (mainly commercial) demand; 

 Major industry demand; and 

 Non-revenue demand (leakage, fire fighting, mains cleaning). 

 
Each component is then forecast separately.  Residential demand is forecast in 
proportion with estimated growth in connections with a correction made for change in 
persons per house.  The growth in population served and number of connections is 
based on the Victoria in Future overall region population and dwelling forecasts 
prepared by the state government.  A margin is added to residential demand to 
represent increased outdoor water use in a future drier climate.  This margin is one 
sixth of the streamflow reduction under medium climate change (DSE, 2005).  Non-
residential demand is forecast in proportion to population growth as it is generally 
assumed that a region’s population would drive growth in the commercial sector.  
Major industry demand is forecast after liaison with major industrial customers.  As 
many of these major water customers serve a customer base of their own that 
extends beyond Gippsland, it is difficult to use local growth forecasts to predict their 
consumption.  Finally, non-revenue demand is forecast in proportion to the number of 
residential connections as leakage is somewhat a function of network length and 
number of junctions. 
 
The sum of these components forms a forecast of the treated water supplied by 
Gippsland Water’s treatment plants.  A margin is then added to this to allow for 
losses within treatment plants, such as sludge disposal and filter backwashing, to 
arrive at a forecast for raw water demand.  This margin is calculated for each plant 
based on recent history. 
 
It is important to note that the government’s Victoria in Future population and 
dwelling forecasts are at present preliminary unpublished data and that even when 
published will only be released in their raw data form up to 2031, with data beyond 
remaining unpublished.  The data is subject to the limitations inherent in any forecast.  
In addition, the resolution of the data is not fully consistent with the spatial distribution 
of Gippsland Water’s water systems.  For example, a state forecast region may 
include several of Gippsland Water’s towns.  If a state forecast region included a 
large town subject to rapid growth, such as Warragul, as well as smaller towns such 
as Neerim South, there is a risk that the forecast for Neerim South may be skewed 
by that for Warragul.   
 
Accordingly, Gippsland Water has also undertaken system by system demand 
modelling using Gippsland Water’s historic connections and consumption data.  This 
modelling has been undertaken at varying levels of complexity depending on the 
system concerned and its relative risks.  This additional forecast has in most cases 
been extended through to 2030 and provides an alternative demand forecast to the 
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one based on Victoria in Future.  This results in a range of possible future demand 
scenarios.   
 
Demand forecasts have also been checked against local planning policies such that 
land constraints and land releases are factored in to the forecasts. 
 
Finally, the implications of uncertainty in the industrial sector are quite significant in 
the Gippsland region, especially in the Latrobe System.  Gippsland Water has 
explored how a range of demand scenarios may affect its systems including the case 
in which one or more major industries close. 
 

3.2.5 Levels of service 
The Guidelines require Gippsland Water to discuss with its customers the concept of 
level of service, and set an agreed level of service, as well as a minimum level of 
service.  In the past, the level of service set for all Victorian systems was 95% annual 
reliability.  This means that the system shall on average over the longer term, incur 
water restrictions in 5% of years, or one year of every 20.  Many Victorian water 
systems do not achieve this level of service and it is perhaps not a sensible aim.  
Accordingly, DSE has now given water corporations and their communities the 
freedom to explore alternative levels of service. 
 
In some water systems, if a higher level of service is desired, the impact can be a 
decrease in yield.  Accepting a lower level of service may provide an increase in 
yield.  To increase yield while maintaining level of service typically requires 
investment.  Therefore quite often, a higher level of service and/or a higher yield, will 
come at a cost to the community. 
 
Gippsland Water has interpreted the requirements of the Guidelines to mean: 

 Gippsland Water will explore the impact on yield of setting alternative levels of 
service and present these findings to the community; 

 Gippsland Water will consider the views of the community in making a 
decision on the level of service that is chosen; and 

 Gippsland Water will address the minimum level of service requirement by 
ensuring that all systems are sufficiently robust to endure a drought 
equivalent to a consecutive repeat the worst year on record, 2006/07, without 
running out of water. 

3.2.6 Yield forecasting 
The yield of a system is the maximum amount of demand that system can satisfy 
without breaching the specified level of service.  For example, if the yield is 500 ML/y 
at a level of service of 95% annual reliability, then the system can handle 500 ML/y of 
annual demand on average, with restrictions only required once in 20 years.  If the 
actual demand is less than 500 ML then the system will exceed this level of service 
with restrictions required less often.  If the actual demand is greater then it will not 
meet the level of service and restrictions would be required more often. 
 
As stated previously, the level of service chosen can affect the yield.  Since 
Gippsland Water will be exploring the implication of setting alternative levels of 
service in the 2012 WSDS, yields have had to be recalculated.  Other factors also 
impact yield such as system configuration and restriction review points.  Accordingly, 
Gippsland Water has updated all of its water resource models and used them to re-
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evaluate system yields under a range of scenarios including several possible climate 
change scenarios.  Yields are calculated using a computer model called REALM, the 
industry standard in Victoria.  The model includes all the relevant water system 
information including the system configuration, all water extraction rules, restriction 
rules, streamflow history, demand patterns and storage volume.  The models are 
typically run to simulate a 50 year period (the extent of most streamflow records in 
Gippsland).  The model produces a range of outputs including the frequency and 
level of restrictions.  This output enables the current system reliability to be 
determined by observing the percentage of years in which restrictions are not 
required. 
 
In order to determine the system yield, the demand is adjusted and the model re-run, 
with this process being repeated until the level of service (frequency of restrictions) is 
met.   
 

3.2.6.1 Climate Change 
In order to establish the effect of climate change on yield under a range of gradual 
climate change scenarios, the streamflow input files for the REALM models are 
adjusted and the models re-run to determine the corresponding yield at points in the 
future.  For this WSDS, yield was calculated now, based on historic streamflows, 
then for 2030 and 2060 using streamflow reduction factors provided in the DSE 
Guidelines.  This approach allows the production of yield vs time graphs, showing 
how gradual medium or dry climate change may affect yield in the future.  These 
curves are shown in chapter 7.3.  In addition to the gradual climate change 
scenarios, a scenario called “return to dry” is also examined.  This scenario looks at 
long term yield if the dry conditions between 1997 and 2009 were to return and 
remain.  This provides a conservative yield estimate to test water system sensitivity 
to that possibility. 
 
It is worth noting here that while 2010 and 2011 were relatively wet years, climate 
science still provides evidence to suggest that this return to wetter conditions may be 
only short term, resulting from various global weather systems such as La Nina and 
the Indian Ocean Dipole aligning and superimposing to create a short term wetter 
period.   
 
Between 1997 and 2009, south eastern Australia experienced the Millennium 
Drought.  While the region has experienced long term dry periods before, such as at 
times during the first half of the 20th century, the Millennium Drought was different in 
that it was characterised by very dry Autumns as well as few, if any, wetter years 
between the very dry years.  Recently published findings of the South Eastern 
Australian Climate Initiative (SEACI) suggest that the reduction in rainfall delivered by 
westerly wind patterns during the Millennium Drought, the weather events that have 
historically provided Victoria with most of its winter/spring rainfall, is linked to the 
strength of the sub-tropical ridge, a pressure zone in the latitudes between Sydney 
and Brisbane.  It has also been found that the strength of this ridge correlates well 
with mean global temperature.  While 2010 was a wetter year, it was also the equal 
hottest year on record in terms of global average temperature and these findings of 
the SEACI suggest that rainfall in Victoria in the long term is more likely to be lower 
than the average from the second half of the 20th century.  In light of this, Gippsland 
Water will be considering various climate change scenarios in the WSDS as a risk 
management measure. 
 



Gippsland Water - Water Supply Demand Strategy 2012 Page 19 of 194 

As previously mentioned, reductions in streamflow for various climate scenarios have 
been provided in the Guidelines.  DSE has worked closely with the CSIRO to 
produce this data.  The method by which it was produced is as follows: 

1. The most appropriate emissions scenario was chosen.  The A1B scenario 
was chosen because it most closely matches the current trend in emissions. 

2. This emissions scenario was used as an input to 15 global climate models, 
which were then run. 

3. The results of these models include many climate measures such as 
temperature and rainfall.  The 10th, 50th and 90th percentile of the results were 
used to form dry, medium and wet climate change forecasts. 

4. These results were then downscaled from the coarse resolution used in the 
global climate models to a scale that aligns with Victorian river catchments. 

5. The rainfall reduction scenarios for each catchment were then used as inputs 
to a rainfall – runoff model to estimate streamflow forecasts. 

 
There are many uncertainties involved in climate forecasting and for this reason a 
range of scenarios have been explored.  In particular the emissions scenario used is 
a source of uncertainty and for this reason, the guidelines suggest that water 
corporations also consider the higher emission A1F1 scenario.  This scenario brings 
forward streamflow reductions at 2060 to 2050 and will be discussed in chapter 7.3. 

3.2.6.2 Yield Sensitivity Testing 
A focus of this WSDS is investigating scenarios that could occur in the future.  
However, investigating scenarios takes time and resources.  Therefore, a sensitivity 
testing exercise was undertaken early in the process to identify to which parameters 
each water system is sensitive in order to focus scenario investigation as efficiently 
as possible.  For example, some systems were found to be sensitive to climate 
change and therefore for those systems the WSDS explores the future scenarios of 
medium and dry gradual climate change as well as a return to dry conditions.  For 
those systems that are relatively insensitive to climate change, the dry scenario has 
been excluded. 
 
It should be noted that when it is said that some systems are not sensitive to climate 
change, this refers to Gippsland Water’s yield and not to the actual streamflows.  
Climate change may reduce high flow events in a stream but if a Gippsland Water 
town only uses a small share of the base flow the yield may not be greatly affected. 

3.2.7 Analysis (both short term and long term) 
The outcomes of the yield and demand forecasting have been used to produce 
graphs showing a 50 year forecast.  The graphs allow the timing of shortfalls to be 
easily identified by observing if and when the demand forecast exceeds the yield 
forecast for a particular system.  The need for actions to secure long term supply can 
then be determined. 
 
This methodology will assist in identifying what actions Gippsland Water may need to 
take to ensure that water systems meet the set level of service on average.  It won’t 
however, identify a water system’s susceptibility to critical shortages in drought 
years.  For example, a water system may be quite reliable and not need restrictions 
in most years, satisfying the 95% annual reliability criteria.  However, in a very dry 
year, it may fail by not being able to meet stage 4 restricted demand.  In order to 
ensure this is identified, the analysis also included “stress testing” to ensure the 
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system can withstand a consecutive repeat of 2006/07, the worst year on record for 
streamflows. 

3.2.8 Options to Address Supply – Demand Shortfalls 
Once the analysis was undertaken to identify the timing of actions to address a short 
or long term imbalance of supply and demand, a list of possible options to address 
supply - demand imbalances was developed.  The preliminary list of options was 
derived by key Gippsland Water staff in house.  This list considered actions proposed 
in the 2007 WSDS but also included new options.  This list was termed the “long list”.  
Some minor changes were made to this list to form the “short list” that was presented 
to the public in the draft WSDS released in early December 2011.  Community 
feedback on the short list was considered and the shortlist was then revised 
accordingly.  This was then followed by a detailed options assessment adopting a 
triple bottom line approach that utilised life cycle costing.  The output of this process 
was the WSDS action plan.  Chapter 8 discusses the options assessment process 
and action plan in detail. 

3.2.9 Community Consultation and Engagement 
Gippsland Water undertook a comprehensive community consultation and 
engagement program during December 2011 and early January 2012 as detailed in 
chapter 9.  A stakeholder mapping exercise was undertaken to ensure all interested 
parties were notified of the process and invited to participate.  In particular, Gippsland 
Water was interested to understand community views on: 

 Levels of service preferred; 

 Need for action in each system; 

 Ideas and comments in relation to options; 

 Willingness to pay to improve/maintain levels of service; and 

 Values and priorities for water use. 

While the response was low, Gippsland Water obtained some useful feedback and 
chapter 9 discusses how this feedback has been considered. 

3.2.10 Alternative Water Resources Atlas 
An Alternative Water Resources Atlas has been produced and is shown in chapter 
10.  This atlas identifies potential non-potable water resources that could be used in 
the future to reduce the use of potable water where fit for purpose alternative 
supplies may be more appropriate.  The sources identified are those in either 
Gippsland Water or local council control. 

3.2.11 Water Security Outlook 
The approach stipulated by the Guidelines for the 2012 WSDS is one of adaptive 
management.  This means that Gippsland Water will regularly review the water 
resource status, both from a short and long term viewpoint, in order to determine 
whether the timing of actions from the WSDS needs to be amended or whether to 
invoke actions from the DRP.  This is deemed to be an appropriate approach to deal 
with an uncertain future.  Therefore the only committed actions stemming from the 
WSDS will be capital projects scheduled for the 5 year period beginning 1 July 2013 
as these will be programmed into Water Plan 3 and their costs will form part of the 
tariff structure for that period. 
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Chapter 11 describes the various activities Gippsland Water will undertake in order to 
monitor our water systems to ensure appropriate adaptive management is 
undertaken. 
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4 Overview of Water Supply Systems 

4.1 General 
The following section outlines the key details of each water system including: 

 System configuration; 
 Raw water source; 
 Entitlement provisions; 
 Water treatment; 
 Raw water quality; 
 Catchment condition; and 
 System demand and population served. 

 
In terms of raw water quality, reference is made to the existence or otherwise of 
administrative overlays that serve to protect catchments.  Some Gippsland Water 
catchments are covered by a Declared Water Supply Catchment which recognises 
the importance of raw water quality for human consumption and serves to trigger 
referral from councils to Gippsland Water of any development that would have a 
small onsite waste management system (eg. a septic tank).  In addition, it also 
triggers referral of plans for developments that may lead to a cumulative negative 
impact on water quality.  These declarations are made under the Catchment and 
Land Protection Act. 
 
Some of these Declared Water Supply Catchments also have a Special Area Plan 
that intends to outline land uses that are permissible in Declared Water Supply 
Catchments.  While some of Gippsland Water’s catchments have Special Area 
Plans, most of these plans need further development to be fully effective.  
 
Finally, there is also currently a Ministerial Guideline which protects potable water 
supply catchments against inappropriate planning.  There has been a recent move by 
the Department of Planning and Community Development to replace this guideline 
with a practice note which removes the precautionary principle that is sometimes 
used to prevent inappropriate development.  The Victorian water industry and 
Department of Health have expressed their opposition to this move. 

4.2 Briagolong System 
Briagolong is a small town located in the most north eastern extremity of Gippsland 
Water’s service area, approximately 14 km north of Stratford. Briagolong sources its 
water from 2 bores, from which water is then pumped to the Briagolong Water 
Treatment Plant (WTP).  The WTP has a capacity of 1.0 ML/day. Following 
treatment, water is stored in a 1.2 ML steel tank, from where it is distributed 
throughout the town by approximately 13 kilometres of reticulation pipework. Refer to 
Figure 1 for further details.   

4.2.1 Aquifer source 
The aquifer that supplies Briagolong is known as the Wa De Lock aquifer. The Wa 
De Lock aquifer was formed in the Pleistocene period and comprises of Quaternary 
Alluvial deposits. The Wa De Lock aquifer is covered by a Groundwater Management 
Area (GMA) and is separated into 3 zones, each subject to an allocation limit. These 
zones are as follows; 
 
Zone 1, Allocation Limit – 11,972 ML/year   
Zone 2, Allocation Limit – 17,000 ML/year 
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Zone 3, Allocation Limit – 1,200 ML/year 
 
Gippsland Water extracts from Zone 3.  
 
It is known that the shallow unconfined Wa De Lock aquifer interacts fairly strongly 
with the Freestone Creek. 

4.2.2 Number and location of bores 
Briagolong is serviced by two bores, Bore No. 115384 and Bore No. 136968 which 
are located approximately 900 metres north of the township. The depths of these 
bores are 18.4 and 15.7 metres respectively.  

4.2.3 Maximum annual and daily extraction rates 
The extraction of groundwater is subject to the terms of a license issued by Southern 
Rural Water (SRW).  The maximum permissible volume that can be extracted from 
the two bores in total is 160 ML per year. The maximum instantaneous rate of 
extraction must not exceed 1.7 ML/day for each bore and no more than 1.5 ML can 
be taken from each bore on any given day. 

4.2.4 Key water treatment and delivery infrastructure 
Raw water taken from the two bores is pumped through a 150 mm PVC common 
rising main to the Briagolong WTP.  The Briagolong WTP treatment process 
comprises primary and secondary filtration, after which water is disinfected and 
stored in the 1.2 ML steel storage tank. 
 
Table 4 below summarises the treatment processes that are used within the 
Briagolong water treatment system. 
 
Table 4:  Summary of Briagolong Water Treatment Processes 

Step Type 

1 Coagulation 

2 Primary filtration 

3 Secondary filtration 

4 Disinfection 

5 pH correction 

 

4.2.5 General comments on water quality 
 
The catchment of the Freestone Creek and Wa De Lock aquifer immediately 
upstream of Gippsland Water’s bores is dominated by agricultural land.  Further 
upstream, about 6 km from the bores and beyond, the catchment is forested.   
 
The strong interconnection with surface water can lead to high turbidity and E coli 
levels soon after a heavy rainfall event. 
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The impact of the agricultural land on the overall condition of Freestone Creek can be 
seen by examining the Index of Stream Condition (ISC) upstream and downstream of 
the point where the Freestone Creek emerges from the forest.  The ISC upstream is 
rated moderate while downstream it is rated very poor.   
 
Gippsland Water undertakes monitoring and treatment activities to ensure treated 
water is supplied in accordance with the Safe Drinking Water Regulations. 
 

4.2.6 General comments on aquifer sustainability 
There is currently no formally approved groundwater management plan for the Wa 
De Lock GMA.  Groundwater management plans are prepared to ensure that 
groundwater resources are managed in a fair, equitable and sustainable manner.  
 
The aquifer, being unconfined and relatively shallow, is subject to seasonal variation 
in groundwater level and its levels respond quickly to drought and rain.  Other license 
holders also utilise this aquifer for irrigation, although average consumption is only 
about half of total licensed extraction.   
 
Gippsland Water has undertaken modelling of this aquifer that suggests that full 
utilisation of these irrigation licenses may exceed natural recharge and therefore may 
pose a risk to the sustainability of the resource.  Gippsland Water has commenced 
dialogue with SRW with a view to developing an interim management plan to monitor 
the aquifer during dry periods and take action to restrict both agricultural and urban 
demands to prevent unacceptably low aquifer levels. 
 
The GRSWS states that a local management plan will be developed in 2012 for the 
Wa De Lock GMA and Avon River.  Gippsland Water will work closely with DSE, 
SRW and WGCMA during this process. 

4.2.7 Current average annual demand 
The average raw water demand consumed by the Briagolong system is 93.9 ML/y. 

4.2.8 Towns serviced, including current population 
The Briagolong water system supplies the Briagolong Township.  In 2011, the 
estimated population served by the Briagolong water supply system was 669 people. 

4.2.9 Major industrial customers serviced 
 
There are no major customers serviced by the Briagolong water system.
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Figure 1: Graphical Overview of Briagolong Water Network
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4.3 Erica Rawson System 
Erica and Rawson are two small towns located in the foothills of Mt Baw Baw at the 
most northern extremity of Gippsland Water’s service area, approximately 27 km 
northeast of Moe. Erica and Rawson source their water from a weir on Trigger Creek, 
a tributary of the East Tyers River.  The weir diverts a portion of the creek flow via a 
pipeline to two large storage basins (60 ML and 5.7 ML) adjacent to the Rawson 
WTP. 
 
Following treatment, water is stored in a 1.0 ML clear water storage, from where it is 
chlorinated and distributed throughout the two towns by approximately 11 km of 
reticulation pipework.       

4.3.1 Raw water source 
Trigger Creek (Figure 2) is a small mountain creek situated at the upper reaches of 
the Tyers River catchment.  The Trigger Creek catchment, with an area of 1.15 km², 
is relatively small, however as it is situated on the edge of the Baw Baw plateau it 
receives a reliable inflow of high quality water. 
   

 
Figure 2: Trigger Creek Diversion Weir 
 

4.3.2 Bulk Entitlement details 
The maximum permissible volume that can be diverted from Trigger Creek in total is 
340 ML per year. The maximum daily rate of extraction must not exceed 1.04 
ML/day.  Gippsland Water is not required to provide a minimum passing flow in the 
waterway downstream of Trigger Creek diversion weir. 
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4.3.3 Key water treatment and delivery infrastructure 
 
Table 5 below summarises the treatment processes that are used within the Erica – 
Rawson water treatment system. 
 
Table 5: Summary of Erica-Rawson Water Treatment Processes 

Step Type 

1 Pre pH correction 

2 Coagulation 

3 Solids separation 

4 Filtration 

5 Disinfection 

6 Post pH correction 

7 Secondary disinfection 

 

4.3.4 General comments on water quality 
Trigger Creek is part of the Tyers River catchment which is a Declared Water Supply 
Catchment and is covered by a Special Area Plan.  An external report on Gippsland 
Water’s catchments identified the Trigger Creek catchment as having a low risk of 
microbiological, nutrient, agricultural and sediment contamination.  This is largely due 
to the catchment being protected by the Baw Baw National Park. 
 

4.3.5 General comments on environmental values and health of 
the water source 

The 2004 ISC report rates the upper Tyers catchment as being in good condition.  
The Trigger creek component of this catchment, being fully protected by national 
park is likely to have an ISC rating that is higher still.   

4.3.6 Current average annual demand 
The average raw water demand consumed by the Erica-Rawson system is 97.1 
ML/y. 

4.3.7 Towns serviced, including current population 
The Trigger Creek off take and associated water infrastructure supplies the 
townships of Erica and Rawson with potable water. The estimated population 
serviced by this system in 2011 was 473. 
 

4.3.8 Major industrial customers serviced 
There are no major industrial customers serviced from this system. 
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Figure 3: Graphical Overview of Erica/Rawson Water Network
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4.4 Mirboo North System 
Mirboo North is a medium sized rural town located on top of the Strzelecki Ranges, 
approximately 25 km southwest of Moe.  Mirboo North sources its water from a weir 
on the Little Morwell River which diverts a portion of the streamflow via a pumping 
station and pipeline to the Mirboo North WTP for treatment.  The capacity of the WTP 
is 2.0 ML/d. 
 
Following treatment, water is stored in small concrete tanks from where it is pumped, 
chlorinated, and transferred to the 1.9 ML clear water storage.  From here it is 
chlorinated again and distributed throughout the town by approximately 11 km of 
reticulation pipework.    

4.4.1 Raw water source 
The Little Morwell River is a spring fed stream that is located in the Strzelecki 
Ranges, 4 km North of Mirboo North. The catchment consists of undulating hills 
intersected by the Mirboo North-Thorpdale Road. The land elevation varies from 
300m at the headwaters of the catchment to 160m at the weir, over a distance of 
approximately 2.5 km.  The approximate total catchment area for the Little Morwell 
River (northern arm), upstream from the Mirboo North off take is 7 km². The diversion 
weir that supplies the Mirboo North WTP with raw water is shown in Figure 4 below.  
 

 
Figure 4: Mirboo North Diversion Weir 
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4.4.2 Bulk Entitlement caps (annual, daily, passing flow) and other 
details 

The maximum permissible volume that can be diverted from Little Morwell River in 
total is 270 ML per year. The maximum daily rate of extraction must not exceed 2.4 
ML/day.  There is no minimum passing flow requirement. 
 

4.4.3 Key water treatment and delivery infrastructure 
Table 6 below summarises the treatment processes that are used within the Mirboo 
North water treatment system. 
 
Table 6: Summary of Mirboo North Water Treatment Processes 

Step Type 

1 Pre pH correction 

2 Coagulation 

3 Solids separation 

4 Filtration 

5 Disinfection 

6 Post pH correction 

7 Secondary disinfection 

 

4.4.4 General comments on water quality 
The Little Morwell River catchment above the diversion weir is made up of 46% 
agricultural land (grazing and cropping), with the remainder being private and state 
forestry.  The land uses in this catchment give rise to an increased level of 
suspended solids runoff following rainfall and also a larger risk of microbiological, 
pesticide and herbicide contamination.  There are also potential risks associated with 
the diversion weir being located adjacent to the Strzelecki Highway, which may 
increase the risk of contamination from vehicle residues. 
 
In February 2009, a bushfire burnt a significant proportion of the forested catchment 
area.  After this event, higher than usual turbidity readings were recorded. 
 
Gippsland Water undertakes monitoring and treatment activities to ensure treated 
water is supplied in accordance with the Safe Drinking Water Regulations. 

4.4.5 General comments on environmental values and health of 
the water source 

The “West Gippsland and East Gippsland Priority and Unregulated Rivers Project: 
Catchment Information” released by the WGCMA gives the Little Morwell river a flow 
stress ranking (FSR) of 4/10, where 0 is poor condition 10 is good condition.  The 
Little Morwell River has a moderate ISC rating. 
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4.4.6 Current average annual demand 
The average raw water demand consumed by the Mirboo North system is 202.1 
ML/y. 

4.4.7 Towns serviced, including current population 
The Little Morwell River diversion weir and associated water infrastructure supplies 
Mirboo North with potable water. The estimated population served by the Mirboo 
North system in 2011 is 1,639 persons. 
 

4.4.8 Major industrial customers serviced 
There are no major customers serviced by the Mirboo North water supply system. 
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Figure 5: Graphical Overview of Mirboo North Water Network
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4.5 Latrobe System (incl. Moe, Willow Grove, Traralgon, 
Morwell and Tyers WTPs) 

 
 
The Latrobe system is by far the largest and most complex system within Gippsland 
Water’s jurisdiction and is the major source of catchment run-off for central 
Gippsland.   
 
Gippsland Water holds three Bulk Entitlements (BE) for the Latrobe system: 
 

1. 62,000 ML/y on average from the Moondarra Reservoir located on the Tyers 
River; 

2. 15,150 ML/y on average from a 12.4% share of Blue Rock Lake (total storage 
capacity 208,000 ML) on the Tanjil River; and 

3. 3,884 ML/y from Narracan Creek.  

 
The Moondarra Reservoir supplies industry and towns in and around the Latrobe 
Valley.  The Blue Rock Lake share is used to supplement Moondarra Reservoir in dry 
periods, to supply Moe during periods when water availability in Narracan Creek is 
insufficient or water quality is untreatable, and as the sole source of supply for Willow 
Grove.  The Narracan Creek Weir is the predominant supply source for Moe. 
 
The storage capacity of Moondarra Reservoir is 30,300 ML whilst Gippsland Water’s 
capacity share of Blue Rock Lake is 25,800 ML.  The relatively small capacity of 
Moondarra Reservoir, compared to other storages around the state, means that this 
system depends on reliable inflows.  Typical annual demand from the storage is 
nearly twice the capacity of the storage.  In drier years, water pumped from 
Gippsland Water’s share of Blue Rock Lake is used to supplement natural inflow to 
Moondarra Reservoir.  
 
In total, the current average annual water demand from the Latrobe System is about 
53,000 ML/y.  Major industry and power stations consume about 82% of this.  Three 
major power stations (TRU Energy, Loy Yang Power and Loy Yang B) self-source 
their cooling water requirements via their own bulk entitlements but rely on supply 
from Gippsland Water to meet their high quality water needs for various processes. 
 
Within the Latrobe system Gippsland Water operates 5 WTPs, which are located in 
Moe, Morwell, Traralgon, Willow Grove and Tyers. In the near future Boolarra WTP 
will be decommissioned and its existing reticulation network will be connected to the 
Latrobe system. 
 

4.5.1 Raw water source 
 
The Latrobe system’s water is normally sourced from four offtakes.  These are Blue 
Rock Lake, Tanjil River Pumping Station, Narracan Creek Weir and Moondarra 
Reservoir.  
 
Moondarra Reservoir is located approximately 16 km northwest of Traralgon and is 
Gippsland Water’s major reservoir for the Latrobe System.  The major source of 
inflow into Moondarra is the Tyers River, which harnesses runoff from the southern 
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slopes and the plateau of Mt Baw Baw.  The water quality from this source is 
generally high.  Jacobs Creek provides a minor inflow into the reservoir.  As there are 
townships and associated sewerage infrastructure located within the Jacobs Creek 
catchment there is a potential risk of contamination.  Images of Tyers River and 
Jacobs Creek can be seen in Figure 6 and Figure 7.  The Tyers River Pump Station, 
downstream of Moondarra Reservoir, can be used to meet part of the demand on 
Moondarra Reservoir in the event of a problem with the pipeline from the Reservoir. 
 

 
Figure 6: Tyers River at Morgan’s Mill 

 

 
Figure 7: Jacobs Creek 

 
Blue Rock Lake is owned and operated by Southern Rural Water. Gippsland Water 
has two normal extraction points for water from its Blue Rock Lake share.  One is 
located at the dam wall and the other is at a pumping station on the Tanjil River 
downstream of the reservoir. The extraction point at the dam wall is used to supply 
the Willow Grove WTP and to transfer water to Moondarra Reservoir.   
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Located on the Tanjil River, approximately 3 kilometres north of Moe is the Tanjil 
River raw water pump station.  From the pump station water released from Blue Rock 
Lake can be pumped to the Moe WTP for treatment.  
 
A third extraction point is located on the Latrobe River downstream of Yallourn Weir.  
A pump station here can be used to meet part of the demand on the Moondarra 
Reservoir in the event of a problem with the Moondarra Reservoir pipeline. 
 
Narracan Creek (Figure 8) is the Moe WTP’s main source for raw water.  Narracan 
Creek flows in a north easterly direction from the Strzelecki ranges towards the 
Latrobe River.  A weir about 5 km downstream of Thorpdale diverts water to the Moe 
WTP for treatment.  Given that Thorpdale is an un-sewered town and located within 
the Narracan Creek catchment there is some potential for contamination of this water 
source. 
 

 
Figure 8: Narracan Creek Weir 
 

4.5.2 Bulk Entitlement caps (annual, daily, passing flow) and other 
details 

 
Moondarra Reservoir 
 
The Bulk Entitlement for Moondarra Reservoir provides Gippsland Water with the 
following entitlements and responsibilities: 
 

 Up to 124,000 ML over any two year period; 

 A maximum extraction rate of 270 ML/day; 

 Use of the full storage capacity of Moondarra Reservoir (30,300 ML); 
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 The requirement to pass a minimum environmental flow of 30 ML/day when 
the accumulated reservoir inflow over the preceding 6 months exceeds 
45,000 ML; and 

 The requirement to pass a minimum environmental flow of 8 ML/day when the 
accumulated inflow over the preceding six months drops below 25,000 ML. 

 
Narracan Creek Weir 
 
The Bulk Entitlement for Narracan Creek provides Gippsland Water with the following 
entitlements and responsibilities: 
 

 Maximum annual extraction volume 3,884 ML/y; 

 Maximum daily extraction of 16 ML/d, subject to passing the minimum 
environmental flow; and 

 Minimum passing flow of 11 ML/d. 

 
Tanjil River/Blue Rock Lake 
 
The Bulk Entitlement for Blue Rock provides Gippsland Water with the following 
entitlements and responsibilities: 
 

 45,450 ML over any three year period; 

 Maximum daily extraction of: 

o 71.3 ML/day at Blue Rock Lake headworks for supply to Moondarra 
Reservoir or Willow Grove; 

o 24 ML/day at Tanjil River pump station for supply to Moe; 

o 70 ML/day at Latrobe River pump station (yet to be constructed) for 
emergency supply to industry; 

 12.40% share of total storage capacity of Blue Rock Lake; and 

 12.40% of inflows into Blue Rock Lake, once passing flow requirements have 
been satisfied. 
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4.5.3 Key water treatment and delivery infrastructure 
 
Moe System 
 
Table 7 summarises the treatment processes that are used within the Moe water 
treatment system. 
 
Table 7: Summary of Moe System’s treatment processes 

Step Type 

1 Coagulation 

2 Solids separation 

3 Filtration 

4 Primary disinfection 

5 pH correction 

6 Secondary disinfection 

7 Fluoridation 

 
 
Traralgon System 
 
Table 8 below summarises the treatment processes that are used within the 
Traralgon water treatment system. 
 
Table 8: Summary of Traralgon System’s treatment processes 

Step Type 

1 Pre pH correction 

2 Coagulation 

3 Solids separation 

4 Filtration 

5 Primary disinfection 

6 Post pH correction 

7 Secondary disinfection 

8 Fluoridation 
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Morwell System 
 
Table 9 below summarises the treatment processes that are used within the Morwell 
water treatment system. 
 
Table 9: Summary of Morwell System's treatment processes 

Step Type 

1 Pre pH correction 

2 Coagulation 

3 Solids separation 

4 Filtration 

5 Disinfection 

6 Post pH correction 

7 Fluoridation 

 
 
Tyers System 
 
Table 10 below summarises the treatment processes that are used within the Tyers 
water treatment system. 
 
Table 10: Summary of Tyers System’s treatment processes 

Step Type 

1 Pre pH correction 

2 Coagulation 

3 Solids separation 

4 Filtration 

5 Primary disinfection 

6 Post pH correction 

7 Secondary disinfection 

 
 
Willow Grove System 
 
Table 11 below summarises the treatment processes that are used within the Willow 
Grove water treatment system. 
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Table 11: Summary of Willow Grove System’s treatment processes 

Step Type 

1 Pre pH correction 

2 Coagulation 

3 Filtration 

4 Disinfection 

5 Post pH correction 

 

4.5.4 General comments on water quality 
 
The Latrobe system comprises several catchments: 
 
Upper Tyers River catchment which feeds Moondarra Reservoir 
 
This catchment is a Declared Water Supply Catchment under the Catchment and 
Land Protection Act 1994 and a Special Area Plan has been developed.  However, 
while approximately 17 km2

 of land to the north and the west of the Moondarra 
Reservoir is managed by Gippsland Water and is restricted from public access, a 
significant portion of the catchment has land uses such as forestry, farming and town 
areas. 
 
Agricultural and forestry activity in the catchment can increase the risk of increased 
suspended solids in runoff following rainfall, as well as the risk of microbiological, 
pesticides and herbicides contamination. 
 
Moondarra Reservoir has experienced algal blooms and is monitored during the 
warmer summer months. 
 
Upper Tanjil River catchment which feeds Blue Rock Lake 
 
Blue Rock Lake is within a Declared Water Supply Catchment under the Catchment 
and Land Protection Act.  The Tanjil River Catchment also has a Special Area Plan. 
 
While a significant portion of the upper Tanjil River catchment is covered by national 
park and state forest, the presence of dairy farming leads to a relatively high risk of 
microbiological contamination.  In addition, public access to Blue Rock Lake for 
fishing and boating increases the potential for contamination.  Southern Rural Water 
and Gippsland Water work closely to monitor these risks. 
 
 
Lower Tanjil River catchment which feeds Tanjil River pump station 
 
This offtake is subject to water quality risks stemming from the presence of 
significantly more rural land which lies either side of the reach of the Tanjil River 
downstream of Blue Rock Lake.  A catchment audit has identified significantly more 
risk of microbiological contamination when compared with the upper catchment, as 
well as risks of nutrient and agricultural chemical contamination. 
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Narracan Creek catchment which feeds Moe WTP 
 
Narracan Creek is within a Declared Water Supply Catchment under the Catchment 
and Land Protection Act but does not have a Special Area Plan.  Compared with the 
Tanjil catchment, a catchment audit has identified higher risks from agricultural 
chemicals, largely due to extensive potato growing, but lower risks of microbiological 
contamination.  Nutrient contamination is also a risk in this catchment. 
 
All catchments supplying the Latrobe System are monitored and appropriate 
treatment processes are put in place to ensure compliance with the Safe Drinking 
Water Regulations. 
 

4.5.5 General comments on environmental values and health of 
the water source 

 
Narracan Creek 
 
The “West Gippsland and East Gippsland Priority and Unregulated Rivers Project: 
Catchment Information” released by the WGCMA gives Narracan Creek a flow stress 
ranking (FSR) of 2/10, where 0 is poor condition 10 is good condition. Narracan 
Creek has a moderate ISC rating. 
 
Upper Tanjil River 
 
The 2004 ISC report rated the condition of this river reach as good. 
 
 
Lower Tanjil River 
 
The 2004 ISC report rated the condition of this river reach as moderate. 
 
Tyers River 
 
The 2004 ISC report rated the condition of this river reach as good. 
 

4.5.6 Current average annual demand 
The average raw water demand consumed by the Latrobe system is 52,485 ML/y. 

4.5.7 Towns serviced, including current population 
The Latrobe system supplies the townships of Yarragon, Trafalgar, Willow Grove, 
Moe, Yallourn Nth, Morwell, Yinnar, Churchill, Hazelwood Nth, Traralgon, Traralgon 
Sth, Tyers, Glengarry, Rosedale, Toongabbie and Cowwarr. The estimated 
population served by the Latrobe system in 2011 was 74,835 persons.  From the 
second half of the 2011/12 financial year, Boolarra with an estimated population 
served of 578 people will also be supplied by the Latrobe system. 

4.5.8 Major industrial customers serviced 
The Latrobe water system supplies water to various major industries, as shown in 
Table 12 below.  
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Table 12: Major Industries in the Latrobe System 

Australian Paper 

Australia Char 

International Power Mitsui (Loy Yang B) 

Energy Brix 

HRL 

International Power (Hazelwood) 

Loy Yang Power 

Latrobe Regional Hospital 

National Foods 

Rosedale Leather 

Mechanical Engineering Corporation 

TRU Energy (Yallourn W) 

Carter Holt Harvey 
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Figure 9:  Graphical Overview of Latrobe Water Network
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4.6 Sale System 
 
Sale is a large town in the eastern region of Gippsland Water’s service area, 
approximately 200 km southeast of Melbourne. Sale sources its water from 4 bores 
where it is then pumped to the 26.7 ML/d Sale WTP for treatment. Following 
treatment, water is stored in two treated water storage basins, one with a capacity of 
10.1 ML and the other having a capacity of 12.5 ML. From the storage basins, 
treated water is pumped to the Sale High Level water tower to provide sufficient 
pressure to supply the reticulation network. 
 

4.6.1 Aquifer source 
The aquifer that supplies Sale is known as the Boisdale aquifer and is covered by the 
Sale Water Supply Protection Area (WSPA). The Boisdale aquifer was formed in the 
Pleistocene period and comprises of non bedrock formations.  The Sale WSPA has a 
maximum extraction limit of 21,212 ML/year and is generally understood to be over-
allocated, although current extractions at 11,094 ML/year fall well short of the full 
licensed extraction. 
 

4.6.2 Number and location of bores 
Gippsland Water’s groundwater license for Sale includes 4 operational bores and 
one disused bore.  These bores are located on the west side of Sale between the 
township and the Thomson River.  Table 13 lists the bores, their licence numbers 
and whether they are in use. 
 
Table 13:  Gippsland Water Bores at Sale 

GW Bore Number Licence Bore Number In Use? 

1 90144 Yes 

2 90142 Yes 

3 90418 Yes 

5 90146 No 

6 90145 Yes 

 

4.6.3 Maximum annual and daily extraction rates 
The maximum permissible volume that can be extracted in one day from each of 
bores 90144, 90142, 90146, 90145 is 8.2 ML. The maximum rate of extraction must 
not exceed 8.2 ML/day for these bores. For bore 90418 the maximum permissible 
volume that can be extracted is 9.0 ML in one day, with a maximum extraction rate of 
9.0 ML/day.  The combined maximum extraction volume that can be taken from the 5 
bores is 3,500 ML in one year. 
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4.6.4 Key water treatment and delivery infrastructure 
Table 14 below summarises the treatment processes that are used within the Sale 
water treatment system. 
 
Table 14: Summary of Sale Water Treatment Processes 

Step Type 

1 Aeration 

2 Pre pH correction 

3 Oxidation 

4 Solids separation 

5 Filtration 

6 Disinfection 

7 Fluoridation 

 

4.6.5 General comments on water quality 
In general Sale’s water remains at a high standard for a large majority of the time. On 
rare occasions the raw water received from the bores has increased levels of iron 
and manganese, however this is removed in the treatment process.  There have also 
been instances of taste and odour in the past attributed to the groundwater source. 

4.6.6 General comments on aquifer sustainability 
The Sale aquifer system has been identified to be over allocated. The WSPA does 
not have an approved management plan.  A Permissible Consumptive Volume (PCV) 
of 21,212 ML/y was declared in 2006 for all aquifer formations between 25 metres 
and 200 metres depth, however studies suggest that the true sustainable yield is 
closer to 13,000 ML/y (ANRA 2009). 
 
The Boisdale aquifer has been subject to a gradual rate of decline for some time.  It 
may also be connected to other deeper aquifers, which are subject to a more rapid 
rate of decline due to high levels of extraction for coal mining and offshore oil and 
gas extraction (SKM 2008).  Further work will be needed to better understand these 
risks. 

4.6.7 Current average annual demand 
The average raw water demand consumed by the Sale system is 1,991.9 ML/y. 

4.6.8 Towns serviced, including current population 
The Sale water supply system supplies the townships of Sale and Wurruk with 
potable water. The current estimated population serviced by the Sale system is 
14,758 people. 

4.6.9 Major industrial customers serviced 
 
The Sale water system supplies water to four major industries, as shown below. 
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 Central Gippsland Health Service (Sale Hospital)  
 RAAF Base 
 Sale Livestock Exchange 
 The GEO Group Aust P/L (Fulham Correctional Centre) 
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Figure 10: Graphical Overview of Sale Water Network
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4.7 Seaspray System 
Seaspray is a small coastal town located on the shore of the 90 Mile beach, 
approximately 30 km southeast of Sale.  Seaspray sources its water from a weir on 
Merrimans Creek, which diverts a portion of the creek’s flow via a pump and pipeline 
to the Seaspray WTP for treatment (Capacity 1.0 ML/d).  Following treatment, water 
is stored in a 3.7 ML storage basin, from where it is chlorinated and distributed 
throughout the town via the reticulation network.    
 

4.7.1 Raw water source 
Merrimans Creek rises in the south-eastern foothills of the Strzelecki ranges. As the 
catchment is on the eastern side of the ranges at times it can be affected by a rain 
shadow effect leading to low inflows. The land elevation varies from 500m at the 
headwaters of the catchment to as low as 10m at the off-take. The approximate total 
catchment area for Merrimans Creek is 52,438 hectares. The off take weir on 
Merrimans Creek is shown in Figure 11 below. 
 

 
Figure 11: Merrimans Creek Diversion Weir 

4.7.2 Bulk Entitlement caps (annual, daily, passing flow) and other 
details 

The bulk entitlement for Merrimans Creek is separated into two bulk entitlement 
regimes and is as follows: 
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Pre June 30th 2014 
– Maximum extractable volume = 61 ML/y 
– July to October  

o When inflows ≤ 0.78 ML/d, maximum extraction rate is equal to inflow 
rate. 

o When inflows > 0.78 ML/d, maximum extraction rate must not exceed 
0.78 ML/d. 

– November to June   
o When inflows ≤ 0.78 ML/d, maximum extraction rate is equal to inflow 

rate. 
o When inflows > 0.78 ML/d, maximum extraction rate must not exceed 

0.78 ML/day. 
 
Post June 30th 2014 
– Maximum extractable volume = 133 ML/y 
– July to October  

o When inflows ≤ 39.6 ML/d, maximum extraction rate is zero. 
o When inflows > 39.6 ML/d, maximum extraction rate must not exceed 2.4 

ML/day. 
– November to June   

o When inflows ≤ 0.78 ML/d, maximum extraction rate is equal to inflow 
rate. 

o When inflows > 0.78 ML/d, maximum extraction rate must not exceed 
0.78 ML/day. 

4.7.3 System Storages 
Currently Gippsland Water operates a 3.7 ML treated water storage.  At times in 
recent years, inflows from Merrimans creek have been very low, including periods of 
no flow, forcing Gippsland Water to cart water from Sale at considerable cost to 
maintain supply over the summer months.  This has lead Gippsland Water to plan for 
the construction of a 30 ML raw water basin to be constructed within the next two 
years. 

4.7.4 Key water treatment and delivery infrastructure 
Table 15 below summarises the treatment processes that are used within the 
Seaspray water treatment system. 
 
Table 15: Summary of Seaspray Water Treatment Processes 

Step Type 

1 Pre pH correction 

2 Coagulation 

3 Solids separation 

4 Filtration 

5 Disinfection 

6 Post pH correction 
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4.7.5 General comments on water quality 
Water quality issues that have been identified and experienced in the Merrimans 
Creek include:  

 Microbiological risk (coliforms) that can occur as a result of low flows as well 
as grazing within the catchment. 

 High organic loadings that can lead to high chlorine demand in treated water 
and therefore disinfection by-products. 

 
These risks are monitored and treated to ensure compliance with the Safe Drinking 
Water Regulations. 
 
The Merrimans Creek is a Declared Water Supply Catchment under the Catchment 
and Land Protection Act 1994 but does not have a Special Area Plan. 

 
 

4.7.6 General comments on environmental values and health of 
the water source 

The “West Gippsland and East Gippsland Priority and Unregulated Rivers Project: 
Catchment Information” released by the WGCMA gives Merrimans Creek a flow 
stress ranking (FSR) that ranges from 6 to 2 (depending on the location within the 
whole catchment), where 0 is poor condition 10 is good condition. Merrimans Creek’s 
ISC rating ranges from good to very poor. In general the southern branch of 
Merrimans Creek is in better health than the northern or main branch of the creek. 

4.7.7 Current average annual demand 
The average raw water demand consumed by the Seaspray system is 38.3 ML/y. 

4.7.8 Towns serviced, including current population 
The Merrimans Creek diversion weir and associated water infrastructure supplies 
Seaspray with potable water. The estimated population served by the Seaspray 
system in 2011 is 213 persons, but this can increase significantly during holiday 
periods. 
 

4.7.9 Major industrial customers serviced 
There are no major customers serviced by the Seaspray supply system. 
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Figure 12: Graphical Overview of Seaspray Water Network 
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4.8 Tarago System (incl. Warragul and Neerim South) 
The Tarago system supplies the townships of Warragul, Drouin, Buln Buln, Rokeby, 
Nilma, Darnum, Neerim South and Noojee with potable water. The Tarago system 
draws its water from three main points.  These are the Pederson Weir and Rokeby 
pump station for supply to Warragul WTP, and the Tarago Reservoir for supply to 
Neerim South WTP.  The Warragul WTP currently services the townships of 
Warragul, Drouin, Buln Buln, Rokeby, Darnum and Nilma, while the Neerim South 
WTP services Neerim South and Noojee. 
 

4.8.1 Raw water source 
Pederson Weir is located upstream of Tarago Reservoir on the west branch of the 
Tarago River.  The weir is constructed from concrete and steel. From here water is 
diverted to the Warragul WTP for treatment. On occasions some of the flow from this 
pipe may be routed through the Tarago pump station to supply the Neerim South 
WTP. Pederson Weir is shown in Figure 13 below.  
 
 

 
Figure 13: Pederson Weir 
 
Tarago Reservoir (Figure 14 below) is owned and operated by Melbourne Water.  
The reservoir has a maximum capacity of 37,580 ML, from which Gippsland Water is 
entitled a small portion for supply to Neerim South, which is detailed in the Bulk 
Entitlement section below. In the past, Tarago Reservoir has suffered from Blue 
Green algae events.  A pump station located at the wall of Tarago Reservoir pumps 
water to Neerim South WTP. 
 
During times of low flow in the upper west Tarago River, minimum passing flow 
requirements mean the Pederson Weir may not be able to meet the needs of the 
Warragul WTP.  In this case, the passing flows can be retrieved by Gippsland Water 



Gippsland Water - Water Supply Demand Strategy 2012 Page 52 of 194 

from the Tarago Reservoir.  The Rokeby Pump Station provides the means by which 
this water is transferred to Warragul WTP.  
 

 
Figure 14: Tarago Reservoir 

 

4.8.2 Bulk Entitlement caps (annual, daily, passing flow) and other 
details 

Gippsland Water is permitted to divert/extract water from Pederson Weir or Tarago 
Reservoir subject to the following entitlements. 
 

 A maximum extraction of 275 ML per annum from the Tarago Reservoir 
extraction point for Neerim South WTP. 

 A 5 year rolling average extraction of 4,070 ML/y from Pederson Weir or the 
Tarago Westernport Pipeline interface point (Rokeby pump station). 

 
Gippsland Water is restricted to the following maximum daily extraction rates as 
detailed in Table 16 below.  
 
Table 16: Maximum daily extraction rates from the Tarago system 

Waterway Location Transfer Conduit Extraction Rate 
(ML/day) 

Tarago River Pederson Weir Warragul Supply 
Main 

12.6 

Tarago River (from 
Tarago Reservoir) 

Rokeby Tarago 
Westernport 
Pipeline 

12.6 

Tarago River (from 
Tarago Reservoir) 

Tarago Reservoir Neerim South 
Supply Main 

2.2 

 
 

Table 17 below details the minimum flow that must be passed to Tarago Reservoir 
from Pederson Weir. 
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Table 17: Passing flow Requirements of Pederson Weir 

Waterway and Offtake Point Passing Flow 

(all flows are minimum values) 

Tarago River at Pederson Weir The lesser of – 

(a) 15 ML/d or natural, if inflow to 
Pederson Weir is greater than 700 
ML over the previous 30 days; or 

(b) 7 ML/d or natural, if inflow to 
Pederson Weir is less than 700 ML 
over the previous 30 days. 

 
Gippsland Water also currently has an agreement with Melbourne’s retail water 
companies that provides a 400 ML/y share of Tarago Reservoir for contingency 
supply to the Warragul WTP. 

4.8.3 Name and capacity of reservoirs, including any capacity or 
inflow sharing arrangements with other entitlement-holders 

City West Water, South East Water, Yarra Valley Water, Southern Rural Water and 
the Environment also have bulk entitlements on the Tarago system.  
 

4.8.4 Key water treatment and delivery infrastructure 
 
Table 18 & Table 19 below summarise the treatment processes that are used within 
the Neerim South and Warragul water treatment systems. 
 
Table 18: Key Treatment Infrastructure for Neerim South System 

Step Type 

1 Pre pH correction 

2 Coagulation 

3 Solids separation 

4 Filtration 

5 Disinfection 

6 Post pH correction 

7 Secondary disinfection 
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Table 19: Key Treatment Infrastructure for Warragul System 

Step Type 

1 Pre pH correction 

2 Coagulation 

3 Solids separation 

4 Filtration 

5 Primary disinfection 

6 Post pH correction 

7 Secondary disinfection 

8 Fluoridation 

 

4.8.5 General comments on water quality 
The catchment above Pederson Weir is heavily forested and for this reason water 
quality is usually quite good. Given its forested nature, water within the Tarago river 
tends to exhibit a tannin discoloration.  In the recent Black Saturday bushfires large 
sections of the catchment were burnt.  In heavy rainfall events the Tarago catchment 
is prone to rapid changes in raw water quality resulting in very high levels of turbidity 
and colour.  
 
Pederson Weir and the Tarago Reservoir are within the Tarago River Declared Water 
Supply Catchment under the Catchment and Land Protection Act 1994 and the 
Tarago Catchment has a Special Area Plan. 
 

4.8.6 General comments on environmental values and health of 
the water source 

The requirement for an environmental passing flow at Pederson Weir contributes to 
the generally good condition of this reach of river.  The forested catchment ensures 
that the health of the Tarago River west branch upstream of Tarago reservoir 
remains relatively good.  The 2004 ISC report rated the upper west Tarago River as 
moderate. 

4.8.7 Current average annual demand 
The average raw water demand consumed by the Tarago system is 3,193.4 ML/y. 

4.8.8 Towns serviced, including current population 
The Tarago system supplies the townships of Warragul, Drouin, Buln Buln, Rokeby, 
Nilma, Darnum, Neerim South and Noojee with potable water. The estimated 
population served by the Tarago system in 2011 is 25,228 persons. 
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4.8.9 Major industrial customers serviced 
 
The Tarago water system supplies water to six major industries, as shown below. 
 

 Fonterra 

 Park Avenue Laundry 

 Pureharvest 

 Warragul Linen 

 Warragul Sale Yards 

 Warragul Hospital 
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Figure 15: Graphical Overview of Tarago Water Network
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4.9 Thomson-Macalister (incl. Maffra, Heyfield, Coongulla) 
System 

The Thomson-Macalister system comprises of three sub water supply systems, the 
Maffra, Heyfield and Glenmaggie – Coongulla systems. These systems combined 
supply the townships of Heyfield, Coongulla/Glenmaggie, Maffra, Boisdale and 
Stratford. 

4.9.1 Raw water source 
Water for the Thomson – Macalister system is sourced from two of Gippsland’s major 
rivers, the Macalister River and the Thomson River.  
 
The Thomson River begins its journey in the eastern slopes of the Baw Baw plateau 
where it is then dammed by the Thompson Dam located north of Erica. Given that the 
Thomson Dam is Melbourne’s major water supply, very little of the natural flow is 
passed. Downstream of the dam the Aberfeldy River joins the Thomson and at times 
contributes a significant portion of the total flow.  The Heyfield WTP is supplied by a 
pump station on the Thomson River. 
 
The Macalister catchment with a catchment area of 1,891 km² is much larger than the 
Thomson (487 km²) catchment.  Lake Glenmaggie, located just north of Heyfield, 
collects and stores the inflows of the Macalister River, mainly for irrigation purposes. 
Over the past decade the Macalister River water quality has been severely impacted 
at times by bushfires and floods.  The Maffra WTP is supplied by a pump station on 
the Macalister River, downstream of Lake Glenmaggie. 
 
Water for the Coongulla WTP is pumped directly from Lake Glenmaggie.  
  

4.9.2 Bulk Entitlement caps (annual, daily, passing flow) and other 
details 

 
Gippsland Water is entitled to draw 2,335 ML/y from the Thomson – Macalister 
system, subject to the following restrictions which are based on the announced 
irrigation allocation for the Macalister Irrigation District.  The minimum annual 
entitlement for Gippsland Water is 1,401 ML/y in the case that the irrigation 
allocations are less than or equal to 40%.  
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Table 20: Water allocation rules for Gippsland Water's Thomson - Macalister BE 

Seasonal Allocation of Water Right Restriction to Bulk Entitlement 

More than 100% None 

100% None 

90% None 

80% None 

70% 90% 

60% 80% 

50% 70% 

40% 60% 

Less than 40% 60% 

 
 
The following daily diversion limits apply for the Thomson Macalister system. 
 
Table 21: Diversion Limits for the Thomson Macalister System 

Diversion Location Maximum Diversion Rate (ML/d) 

Lake Glenmaggie 3.0 

Maffra Weir 12.0 

Cowwarr Weir (not used) 2.3 

Thomson River at Heyfield 6.5 

Main Southern Channel (not used) 6.5 

 
 

4.9.3 Name and capacity of reservoirs, including any capacity or 
inflow sharing arrangements with other entitlement-holders 

Several other stakeholders hold and administer environmental and bulk entitlements 
in both the Thomson and Macalister systems.  These include the three Melbourne 
Water Retailers, the WGCMA, and SRW.   
 
SRW is responsible for ensuring minimum environmental flows at all of Gippsland 
Water’s offtakes.   
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4.9.4 Key water treatment and delivery infrastructure 
 
Table 22, Table 23 and Table 24 below summarise the treatment processes that are 
used within Maffra, Heyfield and Glenmaggie/Coongulla water treatment systems. 
 
Table 22: Summary of Maffra Water Treatment Processes 

Step Type 

1 Pre pH correction 

2 Coagulation 

3 Solids separation 

4 Filtration 

5 Primary disinfection 

6 Post pH correction 

7 Secondary disinfection 

8 Fluoridation 

 
Table 23: Summary of Heyfield Water Treatment Processes 

Step Type 

1 Coagulation 

2 Solids separation 

3 Filtration 

4 Disinfection 

5 Post pH correction 

 
Table 24: Summary of Coongulla/Glenmaggie Water Treatment Processes 

Step Type 

1 Pre pH correction 

2 Coagulation 

3 Solids separation 

4 Filtration 

5  Primary disinfection 

6 Post pH correction 
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4.9.5 General comments on water quality 
 
Lake Glenmaggie is covered by a Declared Water Supply Catchment under the 
Catchment and Land Protection Act 1994 but does not have a Special Area Plan. 
 
The presence of agriculture and forestry in the catchment leads to increased 
suspended solids runoff following rainfall as well as an increased risk of pesticides 
and herbicides contamination.  Septic tank overflow and leakage from the Coongulla 
township increases the microbiological contamination risk, although Gippsland Water 
is currently planning a small town sewer scheme project for Coongulla/Glenmaggie 
that will help reduce this risk.   
 
Algae (including BGA) and significant dirty water in Lake Glenmaggie was identified 
as an issue during and after the 2007 summer fires and floods and this is expected to 
be ongoing.  These have both impacted on treatment processes in terms of taste and 
odour and the ability to treat the water at normal flow rates, sometimes resulting in 
water restrictions. 
 
The Maffra pump station offtake point is subject to significantly higher microbiological, 
nutrient and agricultural chemical risks as the reach of the Macalister River 
downstream of Lake Glenmaggie to the Maffra pump station is flanked by irrigated 
agricultural land. 
 
The Thomson River upstream from the Thomson Dam is a declared water supply 
catchment, however the area upstream from the Heyfield offtake and downstream of 
Thomson Dam is outside of this declaration.  The Thomson River declared catchment 
has a Special Area Plan. 
 
Microbiological risks are high in the Thomson catchment upstream of the Heyfield 
offtake while nutrient and agricultural chemical risks are medium. 
 
Gippsland Water monitors water quality and implements treatment processes to 
ensure compliance with the Safe Drinking Water Regulations. 
 

4.9.6 General comments on environmental values and health of the 
water source 

 
The 2004 ISC report rated the Thomson River above Thomson Reservoir as good, 
below Thomson Reservoir but above Cowwarr Weir as moderate, and below 
Cowwarr Weir but above the Heyfield offtake as poor. 
 
The 2004 ISC report rated the Macalister River and its tributaries above Licola as 
moderate to good, and below Licola to the Maffra offtake (including Lake 
Glenmaggie) as moderate.  It is noted that these ratings may need to be reviewed in 
light of the fires and floods that have occurred in this catchment since 2004. 

4.9.7 Current average annual demand 
The average raw water demand consumed by the Thomson-Macalister system is 
1,615.4 ML/y. 
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4.9.8 Towns serviced, including current population 
 
The Thomson – Macalister system and associated water infrastructure supplies 
Maffra, Stratford, Boisdale, Heyfield, Coongulla and Glenmaggie with potable water. 
The estimated population served by the Thomson – Macalister system in 2011 was 
8,578 persons. 
 

4.9.9 Major industrial customers serviced 
The Thomson – Macalister system has one major customer, the Murray Goulburn 
milk factory. 
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Figure 16: Graphical Overview of Thomson Macalister Water Network
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4.10 Thorpdale System 
 
Thorpdale Waterworks Trust was created in 1962. In 1965, a pump station, diversion 
weir and gas chlorination system were constructed adjacent to Easterbrook Creek on 
the Childers Thorpdale Road.  
 
In 1987, two storage tanks were constructed at a higher elevation in town to boost the 
supply pressure.  
 
The gas chlorination system was converted to sodium hypochlorite in the late 1980s. 
 
In 1994, a raw water storage was constructed and a package water treatment plant, 
previously located at Yarragon, was relocated to the Childers Thorpdale Road site. 
 
During 2008 an investigative bore was constructed at the WTP site to augment the 
supply during drought conditions. The bore investigation was not successful and the 
project was abandoned.  
 

4.10.1 Raw water source 
 
Raw water is supplied to the Thorpdale WTP from Easterbrook Creek (Little Narracan 
Creek), a tributary of Narracan Creek. Adjacent to the Thorpdale township Gippsland 
Water diverts water from Easterbrook creek via a weir (Figure 17) and pump 
arrangement to the WTP for treatment.  Land upstream of the weir is dominated by 
intensive potato cropping which leads to increased turbidity and lower water quality. 
Many private water storages are located on the Easterbrook Creek and these have a 
major impact on the township’s water supply reliability. 
 

 
Figure 17: Easterbrook Creek Diversion Weir 
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4.10.2 Bulk Entitlement caps (annual, daily, passing flow) and 
other details 

Gippsland Water is entitled to extract a maximum volume of 80 ML/y from 
Easterbrook Creek.  When inflows to Gippsland Water’s extraction point fall below 1.0 
ML/day, extraction is not permitted.  When inflows are between 1.0 ML/d and 2.73 
ML/d, a 1.0 ML/d environmental/passing flow must be passed, with the remaining flow 
able to be extracted.  When inflows exceed 2.73 ML/d a maximum extraction limit of 
1.73 ML/d is permitted.   
 

4.10.3 Name and capacity of reservoirs, including any 
capacity or inflow sharing arrangements with other 
entitlement-holders 

Gippsland Water is required to pass a minimum of 1.0 ML/d as passing/environmental 
flows for downstream uses.  At this current time there are no other Bulk Entitlements 
on Easterbrook Creek, however there are many licensed farm dams that extract water 
from above the Easterbrook Creek diversion weir.  It is estimated that nearly 90% of 
inflows are diverted and consumed by these private dams.  
 

4.10.4 Key water treatment and delivery infrastructure 
Table 25 below summarises the treatment processes that are used within the 
Thorpdale water treatment system. 
 
Table 25: Summary of Thorpdale Water Treatment Processes 

Step Type 

1 Coagulation 

2 Solids separation 

3 Filtration 

4 Disinfection 

5 Post pH correction 

 

4.10.5 General comments on water quality 
Agricultural activity within the Easterbrook catchment is of great concern and can 
increase the risk of pesticides and herbicides contaminating the Easterbrook Creek. 
Easterbrook Creek is also heavily affected by turbidity after heavy rainfall events.  
This is caused by the erosion of cultivated land in the upper reaches of the 
catchment.  In addition, at times of low streamflows iron and manganese can be 
problematic for the treatment process. 
 
Gippsland Water monitors water quality and implements treatment to ensure 
compliance with the Safe Drinking Water Regulations. 
 
The Narracan Creek catchment which includes Easterbrook Creek is a Declared 
Water Supply Catchment under the Catchment and Land Protection Act 1994 but 
does not have a Special Area Plan. 
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4.10.6 General comments on environmental values and health 
of the water source 

The “West Gippsland and East Gippsland Priority and Unregulated Rivers Project: 
Catchment Information” released by the WGCMA gives Easterbrook Creek a flow 
stress ranking (FSR) of 2/10, where 0 is poor condition 10 is good condition. 
Easterbrook creek has a moderate ISC rating. 
 

4.10.7 Current average annual demand 
The average raw water demand consumed by the Thorpdale system is 17.6 ML/y. 

4.10.8 Towns serviced, including current population; 
The Easterbrook Creek diversion weir and associated water infrastructure supplies 
Thorpdale with potable water. The estimated population served by the Thorpdale 
system in 2011 was 143 people. 
 

4.10.9 Major industrial customers serviced 
There are no major customers reliant on the Thorpdale water supply system. 
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Figure 18: Graphical Overview of Thorpdale Water Network 
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5 Review of 2007 Water Supply Demand Strategy - Key Outcomes and Progress 
The following table shows all those actions from the 2007 WSDS that were scheduled for either commencement of planning, construction or completion by 2012.  The comments column details progress that has 
been made to date and reasons for changes to the original timing. 
 
Table 26 – Progress against actions from 2007 WSDS to be commenced or completed by 2012 

Progress Key 
 
 

Complete 

    Underway 

    Not started or abandoned 

 

Timing Key   Feasibility/Planning 

    Construction/Implementation 

    Implemented 

 

Original Timing 

Category Action System Description 

20
07

 

20
08

 

20
09

 

20
10

 

20
11

 

20
12

 

20
13

 

20
14

 

20
15

 

20
30

 

20
55

 

Progress Comments 

Action 1 All Gippsland Water will work with Victorian 
Government and customers to:   
- promote water efficient showerheads and 
washing machines   
- promote removal of all single-flush toilets                       

 
Ongoing action.  About 2,500 showerheads and 1,500 
trigger nozzles have been provided. 

Action 2 All Gippsland Water will:   
- fit pressure reducing valves to all existing 
homes with pressures over 50m on meter 
changeover 
- work with suppliers to promote the sale of 
water efficient taps 
- provide advice to customers on household 
leak control 

                      

 
Gippsland Water is adopting a system based approach 
to pressure reduction, rather than connection based.  A 
Pressure Reduction Valve (PRV) program aimed at 
reducing leakage has now been completed.  Since the 
2007 WSDS, Gippsland Water has installed two new 
PRVs, one at Hazelwood North serving 16 customers 
and one in Traralgon serving 661 customers.  There 
are now 17 pressure zones managed by PRVs across 
Gippsland Water’s region.  No further PRV projects 
have been identified. 
 
Gippsland Water's Customer team provides advice to 
customers on leak control.  Systems are in place to 
detect abnormally large bills. 

Conservation 
and Efficiency 

Action 3 All Gippsland Water will: 
- work with suppliers to provide information to 
customers on water sensitive gardening 
- work with suppliers to promote the sale of 
native and drought tolerant plants 
- work with local government and customers to 
establish water sensitive gardening 
demonstration sites                       

 
This is addressed by the Savewater alliance website 
which has been interlinked with Gippsland Water's 
website. 
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Original Timing 

Category Action System Description 

20
07

 

20
08

 

20
09

 

20
10

 

20
11

 

20
12

 

20
13

 

20
14

 

20
15

 

20
30

 

20
55

 

Progress Comments 

Action 4 All Gippsland Water will work with industry to: 
- achieve 15% savings in water use by 2020 
- continue implementation of the 
savewater!TM efficiency service 

                      

 
- The Savewater efficiency service has been 
discontinued.   
- Some major industrial customers have made good 
savings in water consumption.   
- The number of customers who consume more than 
200 ML/y is listed in the Annual Report along with their 
water conservation initiatives.   
- Gippsland Water also collects the WaterMaps 
submissions and annual reports on behalf of DSE for all 
water users who consume over 10 ML/y.  This may 
soon be extended to 5 ML/y.  WaterMaps documents 
aim to identify opportunities for water savings. 
- Some very large consumers (largest 250 in state) 
participate in the EPA's compulsory EREPs program 
instead. 

Action 5 All Gippsland Water will: 
- implement a leak detection and control 
strategy 
- pursue opportunities to increase recycling in 
water treatment plants 

                      

 
 - Gippsland Water does not have a preventative leak 
detection program.  The Operations department 
employs specialist leak detector technicians on an as 
needed basis when difficulties are encountered.  
Gippsland Water’s leak reduction strategy involves 
creation and monitoring of district pressure and 
metered zones. 
- Water saving measures within WTPs are already 
being implemented such as sludge thickening systems 
proposed for Moe WTP and implemented at Mirboo Nth 
and Warragul WTP. 

Action 6 Tarago Gippsland Water will connect the Moe and 
Tarago water supply systems, constructing a 
pipeline between the towns of Yarragon and 
Warragul.                       

 
Construction of stage 1 (Yarragon to Darnum) 
complete.  Concept design underway for stage 2 
(Darnum to Warragul). 

Interconnections 

Action 8 Boolarra Gippsland Water will connect the Moondarra 
and Boolarra water supply systems, 
constructing a pipeline between the towns of 
Yinnar and Boolarra.                       

 
Construction underway. 

Action 10 Latrobe Gippsland Water will work to have Stage 2 of 
the Gippsland Water Factory implemented, 
producing an additional 7,100 ML of recycled 
water per year.                       

  
 The high cost of this action means it will not be 
delivered in the near future.  Revised yield forecasts 
and the allocation of water in Blue Rock Lake have 
reduced the urgency. 

Recycling and 
Reuse 

Action 11 Latrobe Gippsland Water will work to have a water 
recycling facility implemented to recycle water 
currently being discharged to the ocean via the 
Saline Water Outfall Pipeline (SWOP).  This 
could produce an additional 7,000 ML of 
recycled water per year for use by industry. 

                      

 
This is a long term and high cost action.  Revised yield 
forecasts and the allocation of water in Blue Rock Lake 
have reduced the urgency. 
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Original Timing 

Category Action System Description 

20
07

 

20
08

 

20
09

 

20
10

 

20
11

 

20
12

 

20
13

 

20
14

 

20
15

 

20
30

 

20
55

 

Progress Comments 

Action 12 Latrobe Gippsland Water will work to implement a 
water recycling facility to recycle water 
currently being discharged by Australian Paper 
to the Latrobe River, creating an additional 
7,000 ML of recycled water per year for use by 
industry.                       

 
This is a long term and expensive action.  Revised yield 
forecasts and the allocation of water in Blue Rock Lake 
have reduced the urgency.  It should also be noted that 
these flows contribute to Latrobe River environmental 
flows at times. 

Action 13 Loch Sport 
(new) 

To deliver a reticulated water supply for the 
town of Loch Sport, Gippsland Water will 
investigate an innovative recycled water 
reticulated supply to supplement existing 
rainwater tank supplies. 

                      

 
This action was investigated but found to not be cost 
effective. 

Action 14 All To improve the take up of recycled water pipe 
systems, Gippsland Water will work with 
developers to trial a third pipe (recycled water) 
system in a new residential development. 

                      

 
Has not proceeded yet.  Difficult to find a development 
site large enough and near to a WWTP to make a 
scheme viable. 

Action 15 All To improve the take up of rainwater tanks for 
toilet flushing, Gippsland Water will provide 
advice to customers on the benefits of 
rainwater tanks for toilet flushing, commercially 
available systems, and accredited installers. 

                      

 
Gippsland Water has promoted this through its 
membership of the savewater! Alliance.  Gippsland 
Water’s website contains a link to the savewater! 
website which provides this information. 

Action 16 Latrobe Gippsland Water will review operations of the 
turbine-driven Blue Rock pump to Moondarra 
Reservoir.                       

 
Completed. 

Action 17 Latrobe Gippsland Water will investigate raising the 
Moondarra dam wall by approximately 1–3 
metres. 

                      

 
While this is a long term action in terms of construction, 
a study has been completed examining the various 
issues. 

Action 18 Latrobe Gippsland Water will negotiate an additional 
permanent entitlement from the Blue Rock 
Reservoir SECV bulk entitlement (for new 
power customers) and unallocated share.                       

 
The allocation of this resource has now been confirmed 
in the recently released GRSWS and Gippsland Water 
will be given the opportunity to purchase an additional 
3.87% share of inflows and storage of Blue Rock Lake. 

System 
Augmentation 

Action 19 Tarago Gippsland Water will work with DSE to: 
- investigate options for utilising Labertouche 
Creek and Noojee (Deep Creek) bulk water 
entitlement for Tarago system 
- investigate options for purchasing water from 
irrigators in the Tarago catchment 
This action will only proceed should Actions 6 
or 21 fail to provide a secure supply. 

                      

 
Gippsland Water has been in discussions with MW 
regarding trade of Gippsland Water's Labertouche 
entitlement.  MW has indicated it may wish to use this 
water in the future to supply SEW's Tarago Main Race 
customers.  Gippsland Water may be able to obtain an 
equivalent volume in the Tarago system in exchange. 
 
The small volume held in the Noojee entitlement, as 
well as the remote location of Noojee limit the use of 
this resource.  May be possible to release and retrieve 
in Latrobe system. 
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Original Timing 

Category Action System Description 

20
07

 

20
08

 

20
09

 

20
10

 

20
11

 

20
12

 

20
13

 

20
14

 

20
15

 

20
30

 

20
55

 

Progress Comments 

Action 20 Tarago Gippsland Water will negotiate with Melbourne 
Water to purchase treated water for Drouin 
from the Tarago water treatment plant. 

                      

 
This action has not been pursued yet as other options 
ranked higher in the detailed options assessment.  
Pricing is also a risk when connecting to the Melbourne 
system. 

Action 21 Tarago Gippsland Water will progress with a 
groundwater investigation and licence 
application for the Thorpdale Volcanics 
aquifer, to supplement the Warragul and 
Drouin water supply. 

                      

 
A feasibility study concluded that a groundwater 
scheme at Warragul would not be cost feasible due to 
low individual bore yields.  A bore field would need to 
be very large (about 20 bores).  Groundwater from a 
Moe scheme will be able to be supplied to Warragul via 
the proposed interconnection (2007 WSDS Actions 6 
and 22). 

Action 22 Latrobe Gippsland Water will progress with a 
groundwater investigation and licence 
application for the Moe Swamp Basin aquifer, 
to supplement the Moe (and potentially 
Moondarra) water supply. 

                      

 
Licence application submitted March 2007.  
Investigations underway.  Discussions are taking place 
between Gippsland Water, SRW and DSE to ensure 
best coordination of resources to develop aquifer 
understanding.  A water quality survey has concluded 
suitable water for potable consumption but perhaps not 
ideal for industry.  

Action 23 Latrobe Gippsland Water will investigate transfer of the 
former Sunny Creek entitlement. 

                      
 

Gippsland Water has no entitlement to this resource 
any more.  It was relinquished during the creation of the 
Narracan BE. 

Action 24 Thorpdale Gippsland Water will progress with a 
groundwater investigation and licence 
application for the Thorpdale Volcanics 
aquifer, to replace the Thorpdale water supply. 

                      

 
This action was pursued in 2008 but neither of 2 bores 
constructed provided adequate water yield and quality.  
Gippsland Water is currently investigating the potential 
to use an existing bore to supplement or replace the 
existing stream supply. 

Action 25 Mirboo 
North 

Gippsland Water will progress with a 
groundwater investigation and licence 
application for the Thorpdale Volcanics 
aquifer, to supplement the Mirboo North water 
supply.                       

 
Apart from a preliminary investigation, this action is yet 
to commence.  The timing is less critical given the 
revised supply-demand forecast for Mirboo North. 

Action 26 Mirboo 
North 

Gippsland Water will negotiate an increased 
Bulk Entitlement and construct a raw water 
storage for Mirboo North. This action will only 
proceed should Action 25 fail to provide a 
secure supply.                       

 
The increased entitlement part of this action will most 
likely not be possible as the subcatchment is already 
fully allocated.  A raw basin may be useful in allowing 
full use of the current BE in dry years but will need to 
be weighed against a groundwater scheme. 

Action 27 Thomson - 
Macalister 

Gippsland Water will purchase water through 
permanent water trading in the Macalister 
Irrigation District. 

                      

 
It was previously determined that temporary trading is 
preferable to permanent trading.  Gippsland Water now 
has a good understanding of the trading methods in this 
basin and is comfortable with the availability of water.  
Temporary trades are not subject to allocation 
reductions like permanent trades are.  However, the 
staged upgrade of the MID may provide future 
opportunities to purchase permanent water shares at 
auction and Gippsland Water will consider these 
opportunities as they arise.  
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Original Timing 

Category Action System Description 

20
07

 

20
08

 

20
09

 

20
10

 

20
11

 

20
12

 

20
13

 

20
14

 

20
15

 

20
30

 

20
55

 

Progress Comments 

Action 28 Seaspray Gippsland Water will work with Southern Rural 
Water and the Victorian Government to 
negotiate a new Bulk Entitlement for the 
townships of Seaspray and Honeysuckles 
from the unallocated entitlement. This includes 
construction of a raw water storage for 
Seaspray.                       

 
BE amendment now complete and gazetted with a 
temporary amendment allowing exemption of passing 
flow until basin is built.  Raw Water Basin planning and 
design underway with construction due by mid 2013. 

Action 30 All Gippsland Water will purchase temporary 
water as a contingency, until longer-term 
actions can be implemented. 

                      

 
As required.  Current agreement in place for Tarago 
system. 

Action 31 All Gippsland Water will monitor: 
- water consumption across residential, 
commercial and industrial customers 
- adoption (sales) of water conservation 
measures such as water efficient 
showerheads and washing machines 
- adoption (sales) of rainwater tanks, 
stormwater and recycled water systems 
- supply and demand impacts on water supply 
system 

           

 
 - Water consumption across all sectors monitored 
annually. 
- Sales of conservation products are monitored in terms 
of rebates.  Rebate figures for 2009/10 are: 
Large tanks                     83
Small tanks                   37
Toilets 18
Showerheads 18
Hot water recirculators   3
Greywater systems              1
Basket of goods              462

 
- Supply and demand is monitored annually as part of 
the WSDS update process. 

Action 32 Seaspray, 
Tarago & 
Mirboo 
North 

Gippsland Water will install streamflow 
monitoring instrumentation at the following 
sites: 
- Merrimans Creek at Seaspray offtake 
- Tarago River at Pederson Weir 
- Little Morwell River at Mirboo North offtake 

           

 
 - Merrimans Creek monitoring has been installed. 
- Pederson Weir gauging now installed to allow manual 
readings.  SCADA based automatic monitoring is about 
to be installed. 
- Little Morwell River gauge already installed and 
operational on SCADA. 

Action 33 All Gippsland Water will work with DSE and SRW 
to improve water allocation models for surface 
water and groundwater. 

           

 
 - Gippsland Water has worked with DSE and 
consultants to update several REALM models, such as 
Latrobe, Tarago, Thomson - Macalister, etc. 
- More work is needed in relation to groundwater with 
discussions between agencies having commenced in 
relation to Sale WSPA and Moe GMA. 

Actions to 
Monitor 

Success and 
Address 

Uncertainty and 
Risk 

Action 34 All Gippsland Water will work with other Victorian 
Water Authorities and DSE to develop a 
Victorian End Use Model that will: 
- allow better understanding of demand and 
influencing factors 
- disaggregate water uses (ie. residential, 
open space, various industry sector use) and 
spatial distribution of these uses 
- improve understanding of the biggest water-
using industry sectors and the setting of sector 
benchmarks 

           

 
Yarra Valley Water has completed an end use model.  
This involved taking a sample of their employees and 
installing sub-meters on appliances.  This information is 
available and Gippsland Water has reviewed it and 
used it in some planning activities.  Gippsland Water 
also uses DSE guidance in relation to water end use.  
Gippsland Water is considering monitoring end use on 
hobby farms in some systems. 
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Original Timing 

Category Action System Description 

20
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20
08

 

20
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20
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20
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Progress Comments 

Action 35 All Gippsland Water will work with the West 
Gippsland CMA and DSE to assess River 
Health impacts and mitigation strategies to 
improve environmental flow outcomes. 

           

 
The West Gippsland Catchment Management Authority 
is undertaking the River Health Strategy Review for 
2011/12 and has invited Gippsland Water to contribute. 
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6 Drought Response Plan Update 
 
This section provides direction on activities during pre-drought, drought response and 
post-drought phases. It provides a system-by-system response to drought, including 
review points for each system that Gippsland Water will use as a basis to review the 
need to impose, increase or decrease water restrictions. 
 

 

6.1 Pre Drought Activities 

6.1.1 Review Climate Forecasts 
Monitor for early warning signs of drought conditions by assessing information from 
the Bureau of Meteorology (www.bom.gov.au).  Indicators of drought include rainfall 
deficiency over recent months.  An example of Victorian rainfall deficiencies for the 
last three months of 2006 is shown below in Figure 19.   
 
The Bureau of Meteorology (BOM) website also provides seasonal outlooks, which 
forecast the probabilities of above or below average rainfall.  An example seasonal 
outlook for the last three months of 2006 is shown below in Figure 19.  The website 
also contains information on drought indicators such as the Southern Oscillation 
Index and El Niño events. 
 
 

 
Example three month rainfall deficiency (BOM) 

 
Example seasonal outlook (BOM) 

Figure 19 – Examples of BOM website long term outlook data 

Pre Drought 

Drought Response 

Post Drought 
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6.1.2 Monitor Streamflow and Storage Level Trends 
Reservoir levels and streamflows will be tracked and compared with historic drought 
reservoir storage and streamflow conditions and water restriction review points.  If 
the rate of storage drawdown exceeds typical historical rates or streamflows decline 
to unusually low levels, short term scenario modelling may be used to predict future 
levels based on expected inflows.   
 
Status reports are prepared at a frequency commensurate with the level of deviation 
from normal storage levels and streamflows.  These reports are presented to 
Gippsland Water’s General Management Team or Board as appropriate. 

6.1.3 Communications 
Ensure that communication links have been established with all groups that need to 
be contacted when drought management measures are implemented.  Internal 
personnel include: 

 General Management Team 
 Gippsland Water Board 
 Public Affairs and Communications Group 
 Field Operations Group 
 Major Systems Group 
 Treatment Group 
 Customer Service Group 
 Customer Relations Group 
 Water Compliance Officers 
 Business Support Group 

 
External agencies and organisations include: 

 Department of Sustainability and Environment 
 Southern Rural Water 
 Melbourne Water 
 West Gippsland Catchment Management Authority 
 Environment Protection Authority  
 Baw Baw Shire 
 Latrobe Shire 
 South Gippsland Shire 
 Wellington Shire 
 Major customers 
 Water cartage contractors 

 
Urban customers should be given timely advice to adopt voluntary reductions in 
water use via electronic and print media. Promotion of “waterwise” information would 
be a part of this process. Direct contact should be made with major industrial and 
commercial customers. 
 
A communications strategy has been prepared to capture water conservation 
education activities for a five year period.  If not covered by routine contact, liaison 
with Gippsland Water's Customer Consultative Committee should be initiated when 
there is a high probability that drought management policies will need to be applied.  
Permanent Water Saving Rules (PWSR) apply at all times unless overridden by a 
water restriction level.  These rules assist in creating community awareness of the 
precious nature of our water resources and reduce excessive and unnecessary 
demand. 
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6.2 Drought Response 

6.2.1 Monitoring of Drought Conditions 
Confirm the onset of drought and continue to monitor climate information from the 
Bureau of Meteorology, reservoir storage levels and stream flows.  Water usage 
should be compared with expected levels of demand and available water.   

6.2.2 Reaching a Review Point Level 
During normal times, all Gippsland Water customers are subject to PWSR.  In 2011, 
PWSR were reviewed across the Victorian water industry with a view to achieving 
state wide consistency.  Gippsland Water has now updated its PWSR accordingly.   
 
When a resource becomes curtailed, such as during drought, review point levels will 
be used as a basis to review the need to impose, or increase water restrictions.  
There are 4 levels of water restrictions set out in Gippsland Water’s by-law.  Similar 
to PWSR, the by-law will soon be updated to achieve state wide consistency.  
 
In the event that conditions approach or exceed review point levels, the issue will be 
raised with Gippsland Water’s General Management Team for consideration.  The 
General Management Team will consider a range of issues, including seasonal 
outlook, time of year and current levels of demand before recommending water 
restrictions to the Gippsland Water Board.  The Board will approve water restrictions, 
as the Board deems necessary, after receiving technical advice.  The Board will have 
regard to the practicality of introducing restrictions on a staged approach or on an 
accelerated basis.  In some cases the Board may introduce a high level of restriction 
immediately. 
 
The Board can use its discretion to apply water restrictions during periods where the 
review points outlined in this Drought Response Plan have not been reached. 

6.2.3 Implement Communication Plan 
A communication plan should be implemented once water restrictions become 
necessary.  The plan will identify key stakeholders and outline communication 
processes for the introduction and removal of restrictions.  Details of restrictions are 
to be advised to consumers by promulgation in the media and direct contact if 
applicable. 

6.2.4 Demand Reduction and Supply Enhancement 
Water restrictions are used to prolong the availability of water resources through a 
period of drought by introducing increasingly severe restrictions as water supplies 
reduce.  The restriction review points are developed for each system using water 
resource models.   
 
Following consultation with other relevant authorities and the Board, implement 
staged restrictions according to established policy and the restriction by-law.  The 
implementation of restrictions for each of the systems will be guided by the restriction 
review points detailed below. 
 
A range of restriction review points have been adopted for different systems, 
including review points based on reservoir storage level, streamflow, groundwater 
level, and other measures of water availability.  If the predicted reductions in demand 
are not achieved it may be necessary to move to a more severe level of restrictions 
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without applying each stage in turn e.g. move from Stage 1 restrictions to Stage 3 
without applying Stage 2.  
 
In an extreme situation, Ministerial qualification of rights may be used to make 
additional water available from allocations to other water users.  The administrative 
procedure required to arrange this should be discussed with DSE so that adequate 
lead time can be allowed for this option to be put in place.  Consideration of this 
option would be based on the supply and demand outlook, but should be examined 
at the time when Stage 4 restrictions are imposed and if other contingencies are not 
working.   
 
The impact of contingency measures on water quality should be considered, so that 
users can be advised if necessary of any requirements to accommodate water of a 
quality that is not normally supplied.  
 
As water restrictions are introduced, build on existing recording and reporting 
systems to produce a log of actions and results for internal and external groups 
requiring information.  As time progresses, a history of compliance or otherwise will 
be built up by recording the demand reduction achieved and reports of violations of 
the restriction conditions.  Staff members who are required to monitor and enforce 
adherence to the by-law should be provided with adequate support. 
 
During periods when water restrictions apply, Gippsland Water also reviews the 
amount of water consumed in maintenance activities such as mains cleaning.  In 
addition to considering the impact of such activities on water resources, 
consideration must also be given to other issues such as water quality. 

6.2.5 Monitor Effectiveness 
The effectiveness of water restrictions will be monitored to check projected savings 
are achieved and ensure long term security of supplies. 

6.2.6 Update of Restriction Review Points 
As previously discussed, the points at which restrictions are imposed have a direct 
bearing on the system yield.  If restriction review points are set such that they are 
reached too soon, then the system may encounter frequent episodes of restrictions, 
decreasing reliability and decreasing the amount of demand that system can satisfy 
at a particular level of service, otherwise known as the yield.  If review points are set 
such that they are not reached soon enough during a drought, the water resource 
supplying the system may become depleted, leading to a system failure.  The 
purpose of the update of review points is to find the right balance to ensure systems 
do not fail in a reasonably conceivable drought, while also striving to minimise 
episodes of restrictions.   

It is important to note that an unprecedented event could still lead to a system failure.  
For this reason, Gippsland Water has undertaken stress testing of its water systems 
using a scenario that is worse than has ever been encountered.  This is a 
consecutive repeat of 2006/07, the year with the lowest streamflows on record, 
following on from the dry period of 1997 – 2006.  The results of this analysis are 
discussed in chapter 7.2. 

Gippsland Water has reviewed and updated the restriction review points for the 
following systems: 
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 Briagolong system; 

 Latrobe system; 

 Mirboo North system; 

 Thorpdale system; 

 Thomson-Macalister system; and  

 Seaspray system. 

These systems were updated due to either configuration changes (eg. new towns 
connected, new entitlement rules, new storages, etc.) or sustained changes in 
demand.  In the case of the Latrobe system, the previous restriction review points 
were deemed too conservative, with the stage 1 level often being reached in autumn 
but rarely being enacted.  The previous review points were based on an extremely 
conservative inflow scenario.  The revised review points still use a scenario worse 
than has ever occurred, but provide for a level of reliability more consistent with that 
observed. 

The review points for the Tarago, Erica-Rawson and Sale systems were not updated.  
This is because the review points for these systems have been updated within the 
last 3 years. 

It must be noted that while the Drought Response Plan sets review points for 
restrictions, Gippsland Water is not obliged to impose a particular level of restrictions 
when a system reaches a review point.  Rather, all relevant information will be 
considered such as current demand level, expected water savings under restrictions, 
forecast weather and other inputs, in order to decide whether restrictions are 
appropriate.  In addition, restrictions may be imposed at times when water may seem 
abundant and a review point has not been met.  An example may be after a fire or 
flood when water quality has deteriorated to the point where a treatment plant cannot 
run at full capacity and hence supply is curtailed. 

6.2.6.1 Briagolong System 
Restrictions in this system are not highly effective in reducing drawdown at the 
production bores.  This is partly because restrictions (particularly stage 2) do not 
have a very large impact on total demand.  Furthermore Gippsland Water’s extraction 
is only one component of extraction from a resource that is also used by irrigators.  
Natural aquifer throughflow and evapotranspiration are also significant sources of 
water loss in dry periods.  Therefore review points are more reactive to the 
operational risk of pumping at low groundwater levels as opposed to preventive 
measures taken to prevent aquifer drawdown.  
 
The stage 2 review point is set at the minimum preferred operating level of the higher 
bore.  The stage 4 review point is 2 m above the lower bore pump.  Implementing 
stage 4 restrictions is appropriate to minimise pumping rates, and reduce demand in 
the event of the need to cart water.  
 
The use of only two levels of restriction has been selected to minimise rapid changes 
in restriction level.  Past experience and modelling suggests it is likely that 
restrictions only need to be applied for 1 to 3 months in summer or autumn.  Hence 
quick application of high level restrictions may be necessary. 
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Table 27 – Briagolong System Restriction Review Points 

Stage 1 Stage 2 Stage 3 Stage 4 

Aquifer water level (mAHD) 
- 50.8 - 49.6 

 

6.2.6.2 Erica-Rawson System 
The Erica-Rawson system includes a large raw water storage capable of supplying 
several months of demand.  Restriction review points are based on level in storage 
as shown in Table 28. 

 
Table 28 - Erica-Rawson System Restriction Review Points 

Stage 1 Stage 2 Stage 3 Stage 4 

No. 2 Basin Storage RL (mAHD) 

546.5 546.0 545.7 545.1 

 

6.2.6.3 Latrobe System 
The previous Latrobe System restriction review points were developed based on a 12 
month period of minimum recorded monthly inflows to Moondarra Reservoir (SKM, 
2007).  These restrictions were developed with the objective of providing 12 months 
of restricted supply, with around three months on each stage of water restrictions, 
without breaching the nominated minimum storage level.  These review points were 
unnecessarily imposing stage 1 restrictions for short periods of one to two months, 
typically during Autumn.  Gippsland Water rarely enacted the restrictions despite 
reaching the review point.  This had the effect of reducing the reliability estimates for 
the Latrobe system to levels well below the historical reliability. 
 
A new set of restriction review points has been developed for the Latrobe system 
based on the lowest 24 month inflow period on record, December 2005 to November 
2007.  This maintains the critical 12 months of remaining supply when stage 1 is 
entered but uses an actual recorded inflow sequence, rather than an unprecedented 
fictitious inflow scenario.  These review points are still somewhat conservative as the 
minimum storage level in Moondarra Reservoir is significantly larger than the actual 
dead storage. 
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Table 29 – Latrobe System Restriction Review Points 

Combined Blue Rock (Gippsland Water share) and Moondarra 
Reservoir Storage Volume (ML) 

Month 

Stage 1 review 
point 

Stage 2 review 
point 

Stage 3 review 
point 

Stage 4 review 
point 

Jul 25,530  17,140  11,000  8,445 

Aug 27,237  22,593  13,922  8,445 

Sep 28,413  26,413  17,829  9,299 

Oct 29,538  27,538  21,428  12,565 

Nov 29,000  27,000  22,732  14,009 

Dec 28,349  26,349  24,349  15,776 

Jan 25,333  23,333  21,333  15,181 

Feb 24,694  19,601  17,601  14,570 

Mar 23,607  18,263  16,263  14,263 

Apr 22,282  17,078  13,671  11,671 

May 25,500  17,078  11,094  9,094 

Jun 25,530  17,140  11,000  8,545 
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Figure 20 - Latrobe System Restriction Review Points 
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6.2.6.4 Mirboo North System 
The Mirboo North system is a run of river system and the previous restriction review 
points were based on the available streamflow over the previous 14 days, with a 20% 
margin.  The restriction review points were updated to incorporate a sustained 
reduction in system demand.  The revised review points are shown in Table 30. 
  
 
Table 30 – Mirboo North Restriction Review Points 

 Stage 1 Stage 2 Stage 3 Stage 4 

14 day available 
water 

< 11.3 ML < 9.9 ML < 8.9 ML < 7.5 ML 

 

6.2.6.5 Sale System 
While Gippsland Water acknowledges some level of connection between surrounding 
surface water catchments and the Sale groundwater resource, it is not possible to 
simply align the Sale system water restrictions with water restrictions on the 
Thomson-Macalister or Latrobe systems.  This is due in part to the time lag between 
drought and reduced bore levels and the difficulty in predicting its effect.  The matter 
is also made more complex by the fact that Southern Rural Water (SRW) is the 
authority responsible for the Boisdale Aquifer.  SRW’s other customers, mainly 
irrigators, also source water from this aquifer, their aggregate extraction far 
exceeding Sale’s demand.  Therefore any restriction on use of the resource would 
have to be undertaken collaboratively with SRW in order for it to be fair and 
equitable.   
 
Gippsland Water’s approach will be to closely monitor aquifer levels and liaise with 
SRW if necessary.  Additionally restriction review points have been devised that aim 
to reduce demand in the event that aquifer levels approach bore pump levels, 
potentially causing operational pumping problems, as well as reducing demand in the 
event that SRW imposes a reduced allocation on all Boisdale aquifer licence holders. 
Table 31 below shows the restriction review points for the Sale system. 
 
Table 31:  Sale System Restriction Review Points 

Stage 1 Stage 2 Stage 3 Stage 4 

SCADA Bore Level RL (mAHD)* 
N/A -20.0 -25.0 -27.0 

Stage 1 Stage 2 Stage 3 Stage 4 

Groundwater allocation (%)^ 
< 75 < 50 < 25 0 

*Note: Minimum drawdown level in Sale production bores. 
^Note: seasonal groundwater licence allocation set by SRW 
 

6.2.6.6 Seaspray System 
The REALM modelling that was conducted for the 2011 WSDS is based on an 
upgraded Seaspray system that includes the new BE (post 2014) and the proposed 
30 ML raw water storage. The current raw water demand of the Seaspray system is 
approximately 38 ML/yr, and therefore the proposed raw water storage will provide 
nearly a year’s worth of storage for the system. Currently the Seaspray system is a 
run-of-river system with restriction review points based on the previous 14 days 
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available streamflow.  If these review points are maintained following the construction 
of the raw water basin, restrictions will be imposed on the system unnecessarily. 
 
The new BE for Seaspray requires Gippsland Water to pass a minimum 
environmental flow between July and October constraining the ability of Gippsland 
Water to divert water from Merrimans Creek during dry winters.  Imposing restrictions 
during a winter period is considered to be ineffective for two main reasons: firstly the 
difficulty in convincing customers of the need to save water during winter months, 
and secondly the small volume of savings that water restrictions would likely achieve.  
 
Gippsland Water may consider renegotiating this new BE in the future as the current 
provisions may lead to an increased summer diversion in years when winter is drier 
than average and this may not be ideal from both a system reliability and 
environmental perspective.   
 
In the meantime, it was decided to develop restriction review points based on a 
summer and a winter drawdown period.  Restrictions are based on maintaining 
sufficient water in the raw water storage to enable a consecutive summer then winter 
drawdown period without falling below a nominated minimum operating level for the 
storage.  
 
Table 32 – Seaspray System Restriction Review Points 

 Storage Volume (ML) 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Stage 1 25 22 22 22 22 22 21 21 19 18 16 26 

Stage 2 23 20 20 20 20 20 20 19 18 16 14 24 

Stage 3 21 19 19 18 18 18 18 18 16 14 12 22 

Stage 4 20 17 17 17 17 17 16 16 14 13 11 20 

Minimum 
Operating Level 

9 9 9 9 9 9 9 9 9 9 9 9 
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Figure 21 – Seaspray Restriction Review Points 
 

The benefit of the review points selected is that they provide for restrictions to be 
applied during summer when the savings that can be achieved are greater.  The aim 
of bringing on restrictions in the summer months is to maintain a sufficiently high 
storage volume to supply demand over the winter period in the event low streamflows 
prevent diversions being allowed under the bulk entitlement.  

 

6.2.6.7 Tarago System 
The availability of water in the Tarago system can be measured by the extent to 
which the 400 ML/y contingency storage in Tarago Reservoir is utilised.  In normal 
years, only a relatively small volume of water from Tarago Reservoir will be used to 
supplement supply to the Warragul/Drouin system.  In drought years however, 
supplies from Pederson Weir are reduced, and an increased supplementary supply is 
required from Tarago Reservoir.  Water restriction review points for the Tarago 
system are presented in Figure 22.  Restrictions are based on the volume of 
supplementary water remaining in the Tarago Reservoir. 
 
In the event that the 400 ML/y storage is not available, the following review points 
apply to the Tarago system, these being based on streamflows in the Tarago River.  
The review points are designed to match streamflows to demand. 
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Table 33 – Tarago System Restriction Review Points Without 400 ML/y Storage 
Restriction Level Review Point 
Stage 1 (Qm-2 + Qm-1) x (280 / Dm-1) < 650 
Stage 2 (Qm-2 + Qm-1) x (280 / Dm-1) < 600 
Stage 3 (Qm-2 + Qm-1) x (280 / Dm-1) < 550 
Stage 4 (Qm-2 + Qm-1) x (280 / Dm-1) < 500 
 
Where:  Qm-2 is monthly inflow to Pederson Weir in month before last (ML). 

Qm-1 is monthly inflow to Pederson Weir in previous month (ML). 
Dm-1 is monthly Tarago system (incl. Neerim South) demand in 
previous month (ML). 

 
 

 
Figure 22:  Tarago System Restriction Review Points With 400 ML/y Storage 
 

6.2.6.8 Thomson Macalister System 
Restriction review points for the urban demands of Maffra, Heyfield and Coongulla 
are based on Gippsland Water’s allocations from the Thomson-Macalister system, 
which in turn are linked to SRW’s irrigation allocation.  The previous restriction review 
points were updated to reflect a sustained reduction in demand. 

REALM modelling was undertaken using the previous restriction review points to 
assess the impact of SRW’s revised allocation regime for the Thomson-Macalister 
system, which has been incorporated in the Thomson-Macalister REALM model 
since the development of Gippsland Water’s previous WSDS.  REALM modelling 
using the previous restriction review points indicated that the reliability of the system 
at current levels of demand was a low 83%. This is due to numerous years in which 
Gippsland Water’s allocation is low in September or October, and therefore under the 
previous rules the system would become restricted.  However, in all these years 
except one (2006/07), the final allocation rose to 100% by the end of the season, 
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making the early implementation of restrictions unnecessary.  Therefore, the system 
is more reliable than the previous restriction policy indicated. 

To overcome this problem, a new restriction policy was adopted whereby the timing 
of the implementation of restrictions was pushed back one month.  This new policy 
increases system reliability while ensuring an acceptable level of risk.  The adopted 
restriction review points are shown in Figure 23. 

Table 34 - Thomson-Macalister Restriction Review Points 

 Gippsland Water Allocation (%) 

Month Stage 1 Stage 2 Stage 3 Stage 4 

July PWSR PWSR PWSR PWSR 

August PWSR PWSR PWSR PWSR 

September PWSR PWSR PWSR PWSR 

October 60 PWSR PWSR PWSR 

November 65 60 PWSR PWSR 

December 70 65 60 PWSR 

January 75 70 65 60 

February 80 75 70 65 

March 85 80 75 70 

April 85 80 75 70 

May 85 80 75 70 

June 85 80 75 70 
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Figure 23 - Thomson-Macalister Restriction Review Points 
 

6.2.6.9 Thorpdale System 
The Thorpdale supply system has a small raw water storage (2.93 ML), however 
essentially operates as a run-of-river system as the storage does not have the 
capacity to store enough water to buffer extended low inflow periods.  Therefore the 
restriction review points for the Thorpdale system are based on a combination of the 
available streamflow and the volume in storage.  The existing restriction rules were 
reviewed to incorporate a sustained reduction in system demand.  

Table 35 – Thorpdale System Restriction Review Points 

Restriction Level Measure Review Point 

Stage 1 Fortnightly available volume + Storage volume (ML) <1.25 ML 

Stage 2 Fortnightly available volume + Storage volume (ML) <1.04 ML 

Stage 3 Fortnightly available volume + Storage volume (ML) < 0.90 ML 

Stage 4 Fortnightly available volume + Storage volume (ML) < 0.69 ML 

Where:  Fortnightly available volume is the volume available for diversion over the previous 
14 days 

 

6.2.7 System Contingency Actions 
The following actions have been identified as options that may be implemented in 
times of drought either in conjunction with water restrictions or as an alternative. 

6.2.7.1 Briagolong System 
Demand in this system can be met by water carting, most likely from the Maffra 
system.  While carting is taking place the town may be subject to high level 
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restrictions.  In addition, Gippsland Water will work closely with SRW to ensure that 
irrigation allocations in the Wa De Lock aquifer system are appropriate for the level of 
resource depletion. 

6.2.7.2 Erica-Rawson System 
No contingency options have been identified for this system as it is very reliable.  In 
addition to being supplied from a very reliable stream, the system has enough 
storage to meet about 6 months of demand. 

6.2.7.3 Latrobe System 
Due to the scale of this system, there are few contingency actions that would secure 
sufficient volumes of water to buffer drought conditions.  The main actions identified 
are: 

1. Liaise with major industry to identify any water consumption savings that may 
be achievable; 

2. Liaise with government to explore the possibility of purchasing water from the 
unallocated portion of Blue Rock Lake.  This action should become more 
accessible in the future as the recently released GRSWS has recommended 
that a drought reserve be set aside in Blue Rock Lake for urban and 
industrial water; 

3. Utilise the Gippsland Water Factory recycling facility; and 
4. Operate the proposed Latrobe River pumping station to enable better 

capability of meeting industrial demand.  

6.2.7.4 Mirboo North System 
This system is typically very reliable.  While the Little Morwell River does reduce to 
low flows in drought, it typically has a reliable base flow that is spring fed and can 
usually meet restricted demand.  However, in an unprecedented year, Gippsland 
Water may seek to purchase water from upstream licence holders, and possibly look 
at carting water to supplement supply.  High level restrictions would be needed in the 
event of water carting. 

6.2.7.5 Sale System 
This system is relatively isolated from the short term effects of drought as it sources 
its supply from a deep confined aquifer.  While droughts do affect recharge to a 
groundwater aquifer, there tends to be a lag effect.  At present the bore pumps are at 
a depth of approximately 30 metres.  They can be lowered to 60 metres in the event 
of reduced bore levels and this would form a contingency action. 

6.2.7.6 Seaspray System 
The Seaspray system has in the past been very susceptible to droughts with 
Merrimans Creek ceasing to flow several times over the recent Millennium Drought.  
The usual contingency is to cart water from Sale.  However, Gippsland Water is 
shortly to construct a 30 ML raw water basin at Seaspray to buffer drought events 
and this basin should make the system very reliable.  Water carting may remain as a 
contingency in the event that the basin suffers from Blue Green Algae outbreaks, 
although Gippsland Water is currently running a trial at one of its storages using a 
floating cover to reduce sunlight reaching the storage, and reduce the risk of Blue 
Green Algae. 
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6.2.7.7 Tarago System 
The Tarago system is split into two sub-systems, Warragul and Neerim South.  The 
Neerim South system draws its water from Tarago Reservoir under a primary 
entitlement and is therefore quite secure.  The Warragul system, however, draws 
from the Tarago River upstream of the reservoir and is susceptible to drought.  Water 
carting is not an option for this system due to its size.  Instead, Gippsland Water has 
in the past negotiated the temporary purchase of a 400 ML/y share of Tarago 
Reservoir from the entitlement held jointly by Melbourne’s retail water companies.  
This share is critical to both short and long term security of supply as is shown in 
chapter 7.  Gippsland Water intends to continue to negotiate to secure this share of 
storage into the future. 

6.2.7.8 Thomson Macalister System 
This system is fairly resilient to drought as Gippsland Water’s Bulk Entitlement 
provides a guaranteed minimum supply of 1401 ML/y under the worst irrigation 
allocation level.  While average demand is higher than this, under restrictions, 
demand could be managed to meet this amount.  However, if demand could not be 
managed using restrictions, Gippsland Water would seek to purchase water from 
other licence holders in the Macalister Irrigation District on the temporary water 
market. 

6.2.7.9 Thorpdale System 
Thorpdale sources its water from the Easterbrook Creek, a source that is highly 
unreliable during dry summers, partly due to upstream on-stream storages.  The 
system also has only 2.9 ML of storage which is currently enough for about 1.5 
months of restricted summer demand.  In times of drought or poor water quality, 
water carting is the usual contingency with supply being transported from Trafalgar.  
Gippsland Water is also liaising with a bore owner in relation to using a reliable local 
bore as a contingency. 
 

6.3 Post Drought Activities 

6.3.1 Lifting a Stage of Restriction 
The lifting of the current stage of restrictions generally follows an eight week proving 
period.  An assessment is made of whether the water source has recovered to a level 
that could satisfy demand under a lower restriction level.  If this increased supply can 
be maintained for a period of eight weeks, the restriction is lifted to the appropriate 
level.  A flow chart of this assessment process is shown below in Figure 24. 
   
Gippsland Water may decide not to lift the current stage of restriction if the change 
could be so temporary that the inconvenience to customers caused by lifting and re-
imposing a stage of restriction would outweigh the benefits to customers of 
temporarily lifting the restriction.  As such, temporary weather events may not affect 
restrictions due to the requirement for an eight week proving period.  
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Figure 24 – Flow Chart for Lifting of Restrictions 

6.3.2 Review of Drought Response Plan 
A review will be conducted of planned actions and results compared with actual 
experiences and results achieved during the drought period.  Lessons from this 
review need to be incorporated back into this drought response action plan.   

Gippsland Water’s Statement of Obligations requires that the review be carried out 
as soon as practicable after the end of a drought, but not later than 12 months after 
the lifting water restrictions and return to Permanent Water Saving Rules.   

During non drought years, the drought response plan should be reviewed at an 
interval of no greater than five years. 

The following items will be assessed to gauge the effectiveness of the plan: 

 Comparison of actual savings in demand with expected savings for each 
stage of restrictions; 

 The use of restriction review points and whether review points are 
appropriate; 

 A review of inflows during the drought and whether current models are still 
appropriate; 

 The effectiveness of the water restriction by-law and issues associated with 
enforcement and exemptions; and 

 The communication strategies used to inform the community and key 
stakeholders along with customer feedback and media response. 

 
Once the effectiveness of the plan has been evaluated, lessons from the review will 
be incorporated into the next revision/version of the Drought Response Plan. 
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7 Supply Demand Analysis 
This section presents an analysis of the comparison of yield and demand forecasts 
for each system under a range of scenarios.  Also presented is a summary of current 
system performance and drought resilience. 

7.1 System Reliability at Current Demand 
In order to assess current system performance, the reliability of each system was 
determined from the REALM water models.  This gives a long term indication of each 
system’s performance at current demand, with current system configuration.  The 
reliability is the percentage of years that a system was NOT subject to water 
restrictions.  Two reliabilities have been presented, one for historic and one for return 
to dry conditions.  The former gives an indication of reliability assuming the 
streamflows of the last 50 years will continue while the latter indicates reliability if the 
conditions of the Millennium Drought were to continue.  This calculated reliability is a 
better indicator of system performance than the actual levels of restriction incurred 
(Table 37) as restriction rules have changed over the years, and Permanent Water 
Saving Rules now preside during times when stage 1 restrictions would have once 
been in place. 
 
Table 36 summarises the current system reliabilities.  It can be seen that at current 
demand, most of Gippsland Water’s systems perform reasonably well, with the 
exceptions being the Tarago system without the 400 ML/y storage and Thorpdale, 
both under the return to dry scenario.  It is important to note that if demand 
increases, or climate change or some other effect decreases yield, then these 
reliabilities can drop rapidly. 
 
Table 36 – System reliability at current demand 
System Current Level of 

Demand (ML/y) 
Annual Reliability 
(based on historic 
inflows) 

Annual 
Reliability 
(based on return 
to dry inflows) 

Briagolong 93.9 94% N/A 

Erica-Rawson 97.1 100% 100% 

Latrobe (actual 
demand) 

52,485.0 100% 100% 

Mirboo North 202.1 100% 100% 

Seaspray (with raw 
water basin) 

38.3 100% 100% 

Sale 1,991.9 N/A N/A 

With 400 
ML/y storage 

100% 100% Tarago 

Without 400 
ML/y storage 

3,193.4 

96% 86% 

Thomson-Macalister 1,615.4 95% 91% 

Thorpdale 17.6 94% 84% 
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Table 37 – Actual History of Restrictions since 1999 
System Incidences of 

Stage 1 
Incidences of 
Stage 2 

Incidences of 
Stage 3 

Incidences of 
Stage 4 

Briagolong 3 3 1  
Erica-Rawson 3 3 1  
Latrobe 3 3 1  
Mirboo North 3 3 1  
Seaspray 3 4 1 1 
Sale 3 3 1  
Tarago 3 3 1  
Thomson-
Macalister 

3 3 1 1 (except 
Heyfield) 

Thorpdale 4 5 1 2 
 

7.2 System Drought Stress Testing 
While the reliability results may show that most systems perform reasonably well at 
current demand, it is important to note that reliability results represent long term 
averages, and will not identify whether a system will fail to meet stage 4 restricted 
demand during a drought.  For this reason, Gippsland Water undertook drought 
stress testing for each system to see if it could withstand a drought equivalent to 
1997-2006 followed by a consecutive repeat of 2006/07, the lowest streamflow year 
on record.  This scenario is drier than the region has ever experienced and the test 
results shown in Table 38 show that most systems can withstand such a drought, 
although Thorpdale completely runs out of water. 
 
Table 38 – System drought stress testing 
System Maximum restriction level 

during a consecutive 
repeat of 2006/07 

Does the system run out 
of water during a 
consecutive repeat of 
2006/07 

Briagolong 2 No.  But risks exist if 
irrigation usage increases. 

Erica-Rawson PWSR No. 
Latrobe (existing) 1 No. 
Latrobe (with GRSWS 
recommendations) 

PWSR No. 

Mirboo North PWSR No. 
Seaspray (with proposed 
basin) 

PWSR No. 

Sale N/A N/A 
Tarago (with 400 ML/y 
storage) 

PWSR No. 

Tarago (without 400 ML/y 
storage) 

3 No. 

Thomson-Macalister 2 No. 
Thorpdale 4 Yes. 
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While Briagolong is shown to be resilient to this drought scenario, groundwater 
modelling work undertaken by Gippsland Water in 2011 suggests that Briagolong’s 
reliability is susceptible to the amount of groundwater extracted from the Wa De Lock 
aquifer by other users, mostly irrigators.  At present the amount of extraction is 
significantly below the total licensed extraction volume, and the risk to Briagolong’s 
reliability should the full licensed irrigation extraction be pumped is significant. 
 
The Thorpdale system is unable to provide enough water to meet stage 4 restricted 
demand under this drought scenario. 

7.3 Yield vs Demand Analysis 
 
The following section details the analysis of yield and demand forecasts for each 
water system and explores the effects of varying the level of service.  Gippsland 
Water has chosen to present the forecasts for the medium climate change scenario.  
The streamflows used in yield modelling for the medium climate change scenario are 
based on the 50th percentile results of 15 global climate models.  That means half the 
models suggest future yield will be greater than the medium climate change scenario, 
and half suggest it will be lower.  Therefore, if a drier yield scenario were chosen as 
the basis for planning, and this scenario were to not eventuate, the result may be 
greater investment in supply augmentation than necessary and this may have an 
impact on water prices.   
 
However, there is a risk that if a drier scenario did eventuate, water systems would 
fall short of the level of service desired, meaning water restrictions may be required 
more often than planned. 
 
To address this uncertainty, Gippsland Water has undertaken the necessary yield 
modelling to understand the risks to the supply-demand balance should the dry 
gradual climate change scenario eventuate, should the climate revert back to the 
conditions experienced in the Millennium Drought (1997 – 2009) (return to dry 
scenario), or should actual carbon dioxide emissions be greater than expected (A1F1 
scenario).  The following system – by – system analysis presents the medium climate 
change scenario graphically, and includes comments on the risks should another 
scenario eventuate. 
 
The yield of some of Gippsland Water’s systems is not particularly sensitive to 
climate change, while for other systems the yield may be sensitive to a drier future 
but the actions that would be required in the event the future is drier than expected 
are relatively simple or quick to implement.  For these systems, the risks of adopting 
the medium climate change scenario are low.  The analysis identifies those systems 
for which drier scenarios would give rise to the need for earlier action, and where 
such actions may be expensive or have long planning and delivery lead times. 
 
Gippsland Water is adopting an approach whereby planning will be guided by the 
medium climate change scenario, except in the case that the risks of a drier scenario 
eventuating are unacceptable.  This approach strikes a responsible balance between 
the need for action and expenditure, and the need to ensure supply security.  Water 
systems will be monitored regularly to establish whether the assumptions made 
remain reasonable and planning for supply security will adapt accordingly.  This 
approach aligns well with the principles of adaptive management as required by the 
Guidelines.
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7.3.1 Briagolong System 
See Figure 25 for the graphical representation of the yield vs. demand forecast. 
 
Current supply-
demand balance 

 At a level of service of 95% annual reliability, average 
demand is already close to exceeding yield.  Recent 
variability in raw water demand means that demand may 
peak in some years to exceed yield. 

 At 90% annual reliability, the system is currently 
exceeding the level of service. 

 Demand is forecast to grow modestly based on the 
population and connection based forecast.  The growth in 
demand based on recent connections growth suggests a 
higher growth rate, however, this is unlikely to be 
sustainable in the long term given planning objectives 
and land availability in this town. 

Outlook  If a 95% annual reliability is desired, action may be 
required within 10 years. 

 At 90% reliability, action could be postponed until about 
2028. 

Risks of dry 
gradual climate 
change scenario 

 The dry climate change scenario would bring forward the 
need for action under both levels of service by about 5 
years. 

Risks of “return to 
dry” scenario 

 The return to dry conditions scenario has not been shown 
as this scenario is not applicable to this groundwater 
system.  Reasons for this are detailed in chapter 9.4. 

Risks of higher 
emissions 

 The A1F1 emissions scenario affects yield in the longer 
term.  It has minimal impact on the timing of the need for 
action as the system is likely to need action prior to 2030. 

Other risks  The drought stress testing outcome shown in Table 38 
suggests a possible need for action in the event that 
irrigation usage from the Wa De Lock aquifer increases. 

Need for action  Significant fluctuation is observed in historical usage.  An 
analysis of residential customer meters shows a similar 
trend but at a reduced magnitude.   

 This system often records high volumes of non-revenue 
water and treatment losses.  An analysis of pipework and 
customer meter age suggests that leakage and customer 
metering inaccuracies should not be unreasonably high. 

 This suggests that there could be problems with bulk 
metering, although leakage and customer metering 
issues could still explain part of the high losses. 

 There is an apparent need for action in the short to 
medium term, but in order to verify this need, Gippsland 
Water will first examine all possible explanations for the 
apparent high losses. 
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Briagolong System - Medium Climate Change Scenario
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Figure 25 – Yield vs Demand Forecast for Briagolong System 
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7.3.2 Erica-Rawson System 
See Figure 26 for the graphical representation of the yield vs. demand forecast. 
 
Current supply-demand 
balance 

 This system is currently highly reliable. 

 Recent demand has been low and this is most 
likely due to recent wet weather. 

Outlook  At both a 95% and 90% annual reliability, this 
system is highly secure for the foreseeable future. 

 The rate of growth based on actual connections is 
shown to be lower than that based on population 
and connections.  The actual growth rate in the 
future could be lower still due to the planning 
implications of the town being located in a fire 
hazard area and a proclaimed water catchment. 

Risks of dry gradual 
climate change scenario 

 This scenario was not modelled as Gippsland 
Water’s yield from this system is not sensitive to 
climate change.  

Risks of “return to dry” 
scenario 

 The yield under this scenario far exceeds forecast 
demand. 

Risks of higher 
emissions 

 The A1F1 high emissions scenario would bring 
2060 yield forecasts forward to 2050 which would 
still result in high reliability. 

Other risks  None identified. 

Need for action  No actions are deemed necessary for this system. 
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Erica Rawson System - Medium Climate Change Scenario
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Figure 26 - Yield vs Demand Forecast for Erica-Rawson System 
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7.3.3 Latrobe System 
See Figure 27 for the graphical representation of the yield vs. demand forecast. 
 
These results show the performance of the Latrobe System with the 
recommendations of the GRSWS included.  This includes Gippsland Water having a 
larger share of Blue Rock Lake as well as access to a drought reserve. 
 
Current supply-
demand balance 

 Yield in this system currently exceeds actual demand 
under both a 95% and 90% annual reliability. 

 This is a significant improvement on the 2007 WSDS 
forecast and is due to the recommendations of the 
GRSWS, the contribution of the GWF, and a revised 
water restriction policy. 

Outlook  At both a 95% and 90% annual reliability, this system 
is forecast to meet demand for the next 50 years. 

 Demand growth is forecast to be modest. 

 The level of service chosen does not have a 
significant impact on the yield as the yield of this 
system is constrained by ability to transfer water from 
Blue Rock Lake to Moondarra Reservoir. 

Risks of dry gradual 
climate change 
scenario 

 If the dry climate scenario were to eventuate, the need 
for action is brought forward to about 2040. 

Risks of “return to 
dry” scenario 

 If the climate were to return to the Millennium Drought 
conditions, the system is forecast to be able to meet 
demand for at least 50 years. 

Risks of higher 
emissions 

 The A1F1 emissions scenario may bring forward the 
need for action under medium climate change to 2050 
and under dry climate change to about 2037. 

Other risks  The sum of all supply contracts to major industry 
slightly exceeds the yield in the short to medium term, 
especially under a high level of service.  Actual 
industrial demand however is significantly lower. 

 There is some uncertainty about the future demands 
of some industries in this system. 

Need for action  It is unlikely that actions will be needed in the planning 
period, unless industrial demands increase towards 
contract volumes.  Demand history over the last 
decade suggests this is unlikely. 

 Even if a drier climate scenario eventuates, the timing 
of actions that may need to be brought forward is still 
forecast to be about 25 years into the future. 

 An option being considered for the Tarago system is 
to transfer water from Moe to Warragul.  This may 
bring forward the need for action in the Latrobe 
system. 
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Latrobe System - Medium Climate Change Scenario
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Figure 27 - Yield vs Demand Forecast for Latrobe System 
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7.3.4 Mirboo North System 
See Figure 28 for the graphical representation of the yield vs. demand forecast. 
 
Current supply-demand 
balance 

 This system is currently able to provide for average 
demand under both a 95% and 90% reliability. 

 This is a significant change from the results 
presented in the 2007 WSDS which suggested a 
shortfall was imminent.  The revised outlook has 
come about as a result of improved system 
modelling and bulk metering. 

Outlook  Demand growth is forecast to increase steadily.  
There is currently significant local development 
which supports this forecast as shown by 
observing the statistical modelling outlook which is 
based on recent trends of demand and 
connections growth, compared with the outlook 
based on population and dwelling forecasts for the 
region. 

 Demand may not continue to grow as shown due 
to land constraints.  

 System yield is forecast to exceed demand until at 
least 2030. 

Risks of dry gradual 
climate change scenario 

 The dry scenario was not modelled for this system 
as Gippsland Water’s yield from this system is not 
sensitive to climate change. 

Risks of “return to dry” 
scenario 

 The return to dry scenario yield is the same as the 
medium climate scenario as the yield is limited by 
the BE extraction cap. 

Risks of higher 
emissions 

 The A1F1 emissions scenario would not change 
the yield forecast.  

Other risks  None identified. 

Need for action  This system is relatively safe for the short to 
medium term. 

 



Gippsland Water - Water Supply Demand Strategy 2012 Page 99 of 194 

Mirboo North System - Medium Climate Change Scenario
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Figure 28 - Yield vs Demand Forecast for Mirboo North System 
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7.3.5 Sale System 
See Figure 29 for the graphical representation of the yield vs. demand forecast. 
 
Current supply-demand 
balance 

 Detailed modelling has not been undertaken for 
this complex groundwater system. 

 The water availability is deemed to be the licensed 
annual volume which significantly exceeds current 
demand. 

 Recent demand has been low and this is most 
likely due to recent wet weather. 

Outlook  Steady reasonable growth is forecast for this 
system with good agreement between forecasts 
based on statistical history and population and 
dwelling forecasts. 

 The long term reliability of the Boisdale aquifer is 
unknown.  It has been subject to slow decline and 
is thought to be linked to deeper aquifers that are 
subject to more rapid decline. 

 In the short term this system is deemed safe as 
bore pumps can be lowered significantly within the 
bores to cater for any reduction in aquifer level. 

 In the long term, a much better understanding of 
the aquifer is needed. 

Risks of dry gradual 
climate change scenario 

 As a model does not exist, this scenario has not 
been investigated. 

Risks of “return to dry” 
scenario 

 As a model does not exist, this scenario has not 
been investigated. 

Risks of higher 
emissions 

 As a model does not exist, this scenario has not 
been investigated. 

Other risks  As stated in the “Outlook” section.  

Need for action  Work is needed to better understand the aquifer 
and its long term sustainability risks. 
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Sale System
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Figure 29 - Yield vs Demand Forecast for Sale System 
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7.3.6 Seaspray System 
See Figure 30 for the graphical representation of the yield vs. demand forecast. 
 
The Seaspray System has been modelled with its proposed 30 ML raw storage as 
this project is committed for construction prior to July 2013. 
 
Current supply-demand 
balance 

 Under both levels of service, the system yield 
exceeds demand significantly. 

 Historical demand has decreased significantly in 
this system and has remained lower, with the 
exception of 2007/08, when a significant volume of 
water was used in the construction of the waste 
water treatment plant. 

 The most recent demand has been the lowest 
recorded and this is likely to be due to recent wet 
weather. 

Outlook  Demand is forecast to grow reasonably steadily 
and this is verified by the forecast based on 
connections growth. 

 Under a 90% annual reliability level of service the 
system yield is forecast to exceed demand for the 
planning period.  At 95% reliability further action 
could be necessary but not until about 2050. 

Risks of dry gradual 
climate change scenario 

 This scenario was not modelled as Gippsland 
Water’s yield from this system is not particularly 
sensitive to climate change. 

Risks of “return to dry” 
scenario 

 The yield under a return to the conditions of the 
Millennium Drought is forecast to exceed demand 
for the planning period. 

Risks of higher 
emissions 

 Under the higher A1F1 emissions scenario, 
potential action is only slightly brought forward. 

Other risks  None identified. 

Need for action  No action other than the construction of the basin 
and continuation of trials of algae prevention 
methods is deemed necessary. 
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Seaspray System - Medium Climate Change Scenario
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Figure 30 - Yield vs Demand Forecast for Seaspray System 
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7.3.7 Tarago System 
See Figure 31 for the graphical representation of the yield vs. demand forecast. 
 
Current 
supply-
demand 
balance 

 This system is currently reliable due to an agreement between 
Gippsland Water and Melbourne’s retail water companies for 
Gippsland Water to have access to 400 ML/y of storage in Tarago 
Reservoir. 

 Gippsland Water has already commenced construction of stage 1 
of the Moe-Warragul interconnection which connects Darnum and 
the Fonterra milk factory to the Moe system.  This connection has 
been included in this analysis and improves the reliability of the 
Warragul system significantly. 

Outlook  Demand in this system is forecast to increase significantly due to 
high growth in Warragul and Drouin. 

 At a high level of service (95% annual reliability), and without the 
400 ML/y storage, demand is about to outstrip yield. 

 Without the 400 ML/y storage, accepting a lower level of service 
only “buys” minimal time.   

 The 400 ML/y storage agreement, should it continue, should 
provide for forecast growth until about 2024. 

 The yield with the 400 ML/y storage is capped by entitlement 
limits. 

Risks of dry 
gradual 
climate 
change 
scenario 

 Due to rapid growth in system demand, and the current close 
match between yield and demand (without the 400 ML/y storage), 
the dry climate scenario has minimal effect on the timing of the 
need for action.  This scenario has no effect on yield with the 400 
ML/y storage as the yield in this case is capped by entitlement 
limits. 

Risks of 
“return to 
dry” 
scenario 

 Under a return to dry inflows scenario, demand has already 
exceeded yield under all levels of service.  The exception is the 
case with the 400 ML/y storage where yield is likely to exceed 
demand until about 2024.  

Risks of 
higher 
emissions 

 Climate change is not forecast to cause significant losses in yield 
for this system.  Therefore the higher emissions scenario is not 
forecast to affect the timing of action. 

Other risks  None identified. 

Need for 
action 

 This system is heavily reliant on the 400 ML/y storage.  In the 
2006/07 drought, about 270 ML was used.  This reliance is also 
shown in the system stress testing shown in Table 38. 

 Gippsland Water is already planning stage 2 of the Moe-Warragul 
interconnection which will deliver more water to this system, 
partially addressing the bulk entitlement cap problem.  This action 
will also reduce reliance on the 400 ML/y agreement. 
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Tarago System - Medium Climate Change Scenario
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Figure 31 - Yield vs Demand Forecast for Tarago System 
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7.3.8 Thomson Macalister System 
See Figure 32 for the graphical representation of the yield vs. demand forecast. 
 
Current supply-demand 
balance 

 Yield in this system currently exceeds average 
demand. 

 Demand has decreased significantly over recent 
years mainly due to improvements by industry.  
These improvements are expected to be 
maintained. 

Outlook  Restrictions in this system are determined based 
on the Macalister Irrigation District allocation as 
announced by Southern Rural Water.  As such, 
varying demand does not tend to affect the 
frequency of restrictions and therefore it is not 
possible to show the effect of varying levels of 
service.  Instead, the yield forecast for this system 
is the average amount of demand that can be 
satisfied without exceeding the bulk entitlement 
allocation. 

 Growth in this system is forecast to increase 
reasonably steadily. 

 Yield is forecast to exceed demand until at least 
2035. 

Risks of dry gradual 
climate change scenario 

 This scenario has negligible effect on the timing of 
the need for action. 

Risks of “return to dry” 
scenario 

 This scenario has negligible effect on the timing of 
the need for action. 

Risks of higher 
emissions 

 This scenario has negligible effect on the timing of 
the need for action. 

Other risks  None identified. 

Need for action  No actions are required in the short to medium 
term.  Short term droughts can be catered for by 
purchasing water on the temporary market. 
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Thomson Macalister System - Medium Climate Change Scenario
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Figure 32 - Yield vs Demand Forecast for Thomson Macalister System 
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7.3.9 Thorpdale System 
See Figure 33 for the graphical representation of the yield vs. demand forecast. 
 
Current supply-demand 
balance 

 Currently, yield just meets demand. 

 Recent demand has been low and this is most 
likely due to recent wet weather. 

Outlook  Demand in this system is forecast to grow 
modestly as shown by the forecast with respect to 
actual connections growth. 

 Varying the level of service within reasonable limits 
has little effect on forecast yield. 

 Yield is forecast to decrease significantly. 

 This system is therefore at high risk of failing to 
meet even a reduced level of service even in the 
short to medium term.  It is also highly susceptible 
to drought as shown in Table 38. 

Risks of dry gradual 
climate change scenario 

 This scenario is similar to the medium climate 
change scenario.  As action is required now, a 
drier scenario does not bring forward the need for 
action. 

Risks of “return to dry” 
scenario 

 This scenario is similar to the gradual medium and 
dry climate scenarios in the longer term.  As action 
is required now, a drier scenario does not bring 
forward the need for action. 

Risks of higher 
emissions 

 As this system is already highly stressed, this 
scenario has little additional impact. 

Other risks  This system is highly susceptible to the impact of 
upstream on-stream dams on water quality and 
flow reliability. 

Need for action  Action is required immediately to address short 
and long term shortages in this system. 
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Thorpdale System - Medium Climate Change Scenario

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

45.0

50.0

20
01

/0
2

20
03

/0
4

20
05

/0
6

20
07

/0
8

20
09

/1
0

20
11

/1
2

20
13

/1
4

20
15

/1
6

20
17

/1
8

20
19

/2
0

20
21

/2
2

20
23

/2
4

20
25

/2
6

20
27

/2
8

20
29

/3
0

20
31

/3
2

20
33

/3
4

20
35

/3
6

20
37

/3
8

20
39

/4
0

20
41

/4
2

20
43

/4
4

20
45

/4
6

20
47

/4
8

20
49

/5
0

20
51

/5
2

20
53

/5
4

20
55

/2
6

20
57

/5
8

20
59

/6
0

M
L

/y
r

Demand History

Raw Water Demand (ML/Year) - Population and Connections Based

Raw Water Demand (ML/Year) - Actual Connections Growth Based

Yield - Medium Climate Change - 95%

Yield - Medium Climate Change - 90%

Decreasing level of service

 
Figure 33 - Yield vs Demand Forecast for Thorpdale System
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7.4 Target Levels of Service 
During the supply – demand analysis, Gippsland Water, in accordance with the 
Guidelines, investigated the effects of reducing the target level of service below the 
previously adopted state wide figure of 95% annual reliability (or restrictions on 
average occurring in one year of every 20).  In performing this analysis, Gippsland 
Water made a judgement on what would be deemed acceptable.  It was deemed that 
it would be useful to examine 90% annual reliability (restrictions on average 1 year in 
every 10), and also 95% annual reliability but with respect to stage 2 restrictions 
(assuming customers do not find stage 1 restrictions an imposition).  It was found 
that in most cases the yield with respect to the latter level of service measure was 
quite close to that for a 90% annual reliability to stage 1, hence the results presented 
do not show yield with respect to stage 2 restrictions.  Gippsland Water thought that 
restrictions more often than 1 in 10 years would probably not be acceptable to the 
community.  Feedback on this was sought during the consultation period (see 
chapter 9) but given the feedback was minimal, it was not possible to gauge the 
opinions of the majority of the customer base. 
 
Further, in most systems, the change (increase) in yield with a reduced level of 
service (i.e. 90% annual reliability) was minimal.  This can clearly be seen in the 
preceding graphs.  The exception to this is for the Briagolong system and Seaspray 
system.  Given that the Seaspray system is forecast to be secure, and that current 
demand in the Briagolong system is close to the higher level of service yield anyway, 
Gippsland Water has resolved to continue to adopt a target system reliability of 95% 
annual reliability for the next 5 years.   
 
The minimum level of service to be provided by Gippsland Water is that all towns will 
be provided with enough water to meet stage 4 restricted demands during droughts.  
Systems that will require action to deliver this minimum level of service have been 
identified by the system drought stress testing. 
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7.5 Impact of Recent Bushfires on Yield from Gippsland 
Water Catchments. 

7.5.1 History of Fires in the Gippsland Region 
The Gippsland region has been subject to many bush fires since European 
settlement.  Some of the major ones include: 
 
Table 39 – History of Gippsland Bush Fires 

Year Details 

1926 Large areas of Gippsland were burned during February and 
into early March. 

1932 Large areas of State forest in Gippsland were burnt. 

1939 From December 1938 to January 1939, fires burnt 15,000 
to 20,000 km2 across Victoria including parts of the eastern 
Strzelecki Ranges as well as a large portion of the Great 
Dividing Range in a band spanning from Gembrook to 
Corryong and extending outwards towards Benalla and 
Briagolong. 

1942 Fires occurred in South Gippsland during March. 

1965 Fires in Gippsland burnt for 17 days, covering 3,000 km2 of 
forest. 

1983 Fires in the Cann and Genoa River catchments in East 
Gippsland burnt more than 2,500 km2 including large areas 
of State forest.  Fires between Powelltown and Noojee 
affected the upper Latrobe catchment. 

1998 Fire burnt about 3,000 km2, including more than 2,000 km2 
of the Alpine National Park. 

2003 Fires burnt about 14,000 km2 of forest across the Great 
Dividing Range, including most of the Alpine National Park 

2006 Fires burnt the lower Moondarra Reservoir catchment. 

2006/07 Fires burnt almost 12,000 km2 of forest across the Great 
Dividing Range. 

2009 Fires burnt nearly 250 km2 in the Strzelecki ranges both in 
the region between Mirboo North and Boolarra (Delburn 
Fire) and in the eastern Strzelecki ranges (Churchill Fire).  
A large fire also affected the Bunyip State Park in west 
Gippsland. 

 
It can be seen that many of these fire events coincide with major drought events.  
Examples include the World War 2 drought (mid 1930s to mid 1940s), the 1965-68 
drought, the 1982-83 drought, and finally the recent Millennium drought from 1997-
2009. 
 
Some of the fire events listed above in Table 39 have affected Gippsland Water 
catchments.  The more notable of these are: 

 The 1939 fires that affected the catchments of the Tarago, Latrobe, Erica-
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Rawson, Thomson-Macalister and Seaspray systems (although it should be 
noted that most of these systems were not constructed at that time). 

 The 2006 Moondarra Fire that affected parts of the Moondarra Reservoir and 
Blue Rock Lake catchments (Latrobe system). 

 The 2006/07 Great Diving Range fire that affected the lower Thomson catchment 
and the whole Macalister catchment (Thomson Macalister system). 

 The 2009 fires that impacted on the Tarago catchment, the Little Morwell River 
catchment (Mirboo North system), and the Merrimans Creek catchment 
(Seaspray system). 

 Small scale fires, with little notoriety, have also occurred in catchments between 
these major events. 

7.5.2 Impact of bush fires on catchment run-off 
 
The extent of the impact of a bush fire on subsequent catchment run-off depends on 
several factors.  These include the percentage of the catchment that was burned, the 
severity of the fire, the type of forest vegetation and its age, whether or not trees 
were killed, the soil type and the annual rainfall and rainfall patterns. 
 
Typically, in a forested catchment, run-off will increase immediately after a fire.  This 
is because there is less vegetation using water and because there is less tree 
canopy to intercept rainfall.  This initial increase in run-off will typically last a few 
years.  Following that, the medium to long term impact on run-off then depends on 
the extent to which the major trees were killed.  If they weren't, the medium to long 
term impacts tend to be small.  If they were, the impacts can be significant with run-
off deficits relative to the pre-fire condition increasing in magnitude over about 20 
years then slowly decreasing back towards the pre-fire run-off over a long period of 
50-60 years as the regenerating forest matures. 
 
Fire impacts different eucalypt species in different ways.  Many eucalypts in the 
foothill forests undergo epicormic growth where new growth is produced on tree 
trunks.  These trees tend to make an effective recovery.  An example of this 
behaviour is the regrowth in the lower Moondarra catchment after the 2006 fire.  
Snow gums on the other hand undergo basal re-sprout (lignotuber growth) where the 
main trunk may die but the tree lives on and grows new sprouts from the base.  
Mountain ash and alpine ash forests do not undergo either of these types of 
regeneration.  Instead, these species often die during fires (except extremely mild 
fires) but release many seeds from which regeneration occurs.  These ash species 
are responsible for significant medium to long term run-off reductions after a fire as 
the forest regrows.  Figure 34 below shows the typical run-off response of a bushfire 
affected ash forest. 
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Figure 34 – Effect of fire on runoff for ash forests 
 
It is therefore important to gain an understanding of the presence of ash forests in 
Gippsland Water's catchments, especially where these areas have been subject to 
past fires.  Table 40 shows the extent of ash forests in the major basins within the 
central Gippsland Region. 
 
Table 40 - Percentage of total basin area occupied by forest types 

Surface 
Water 
Basin 

Mountain 
Ash and 
Alpine 
Ash (%) 

Mixed 
Eucalypts 
(%) 

Snowgum 
(%) 

Other 
natives 
(%) 

Plantation 
pine or 
blue gum 
(%) 

Other (e.g. 
cleared 
land) 

Latrobe 11 29 1 2 7 50 

Thomson 10 64 2 0 0 24 

Macalister 10 70 2 2 0 16 

 
It should be noted that this information pertains to the whole basin area from source 
to sea.  As Gippsland Water sources its water from off take points that are generally 
upstream of cleared and settled areas, the percentages of forest within the water 
harvesting catchment will be greater than that shown in the table.  However, in 
general, the information shows that for the Thomson and Macalister catchments, the 
predominant species are non-ash trees while for the Latrobe catchment ash species 
comprise a larger portion (of the forest area).  This information was sourced from a 
technical report for the GRSWS which does not include the Tarago catchment.  Data 
from the DSE Forest Explorer Interactive Map shows that the Tarago catchment is 
predominantly mountain ash but that this forest is mostly regenerating since the 1939 
fires with patches of more recent regeneration from logging activities.  The Mirboo 
North catchment is partially forested but not by ash species.  Finally the Merrimans 
Creek catchment (Seaspray System) mostly comprises of plantation and farming 
land.  
 
Deriving a quantitative estimate of the yield impact of a fire is a very complex task.  A 
state-wide assessment of the combined impacts of the 2003 and 2006/07 major 
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bushfires estimated the streamflow impacts of these fires to be at most 12% of pre-
2003 flows.  This impact, while not insignificant, can be difficult to detect alongside 
the high natural variability of streamflows in Gippsland rivers from year to year.  It is 
also small compared with the reductions in run-off that were observed during the 
Millennium Drought.  For this reason, the WSDS Guidelines require that water 
corporations include a qualitative assessment of the risks associated with potential 
yield impacts from past bushfires, and their potential implications for future water 
supplies, with a view to updating this assessment in the 2017 WSDS.  The 
Guidelines acknowledge that in general, water corporations have some time to 
monitor changes in streamflows resulting from fires and take action accordingly.  This 
is because: 

 For non-ash forests, the reductions in run-off from a fire tend to be short lived; 
and 

 For ash forests, the decline in run-off is gradual and with the maximum reduction 
occurring up to 20-25 years after a fire. 

 

7.5.3 Qualitative assessment of impact of past fires on Gippsland 
Water catchments 

7.5.3.1 Latrobe catchment 
The Moondarra fire of 2006 affected the lower Moondarra Reservoir catchment 
around the Reservoir itself and extending up to Tyers Junction and westwards into 
the Blue Rock Lake catchment.  This area is mostly non-ash eucalypts and has 
largely regenerated by the epicormic growth mechanism.  In addition, the majority of 
the water resource for this system comes from the Baw Baw Plateau and the upper 
slopes which were not fire affected.  The main impacts of this fire were short term 
water quality problems.  It is unlikely that this catchment will suffer a long term 
decline in run-off due to past fires. 

7.5.3.2 Merrimans Creek catchment (Seaspray system) 
The upper part of this catchment was partially affected by the 2009 Churchill Fire.  
The primary land use of this upper catchment is timber plantation consisting of pine, 
blue gum and shining gum.  The latter species, like ash, can be killed by fire.  Also, 
as this area is plantation, in the event of a loss due to fire, the plantation will be 
harvested and a new plantation established, a practice that would lead to higher run-
off interception, similar to regrowth ash forest.  However, fire mapping shows that a 
significant part of the upper catchment was spared by the fire, in particular that part 
draining from the Strzelecki main ridge and the ridge between Merrimans Creek and 
Flynns Creek.  This should  reduce the intensity of any run off declines.  Gippsland 
Water will continue to monitor streamflows and implement contingencies in the 
Seaspray system as required. 

7.5.3.3 Mirboo North catchment 
The 2009 Delburn Fire affected this catchment but only in the forested section to the 
north west of the offtake point.  This forest is comprised of non-ash species and is 
already well on the way to recovery by the epicormic growth mechanism.  Water run-
off declines due to this fire to a degree that would affect Gippsland Water's yield are 
not expected. 
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7.5.3.4 Tarago Catchment 
The catchment of Pederson Weir (West Tarago River) was extensively burned during 
the 2009 Bunyip Fire, with the exception of the upper reaches of Spion Kopje Creek 
and Sisters Creek.  However, mapping from the Australia – US BAER Report shows 
that the majority of the catchment to the north of the Tarago River west branch was 
only affected by low intensity fire or not affected at all.  The southern part of the 
catchment was generally impacted by moderate intensity fire with sections of severe 
intensity.  The DSE Forest Explorer mapping shows that this catchment is 
predominantly mountain ash and therefore it is likely that the southern half of the 
catchment may suffer tree death and that forest regeneration may result in reduced 
run-off.  Trees in the northern part of the catchment may survive with less impact on 
run-off.   
 
However, it should also be noted that this whole catchment was burned out in 1939 
and parts of it have since been logged periodically.  Therefore, the run-off decline 
associated with these events, which would be likely to have extended well into the 
1980s, will be embedded in the streamflow gaugings that have been used in the yield 
modelling for this system.  Therefore, the noticeable impact of the more recent 2009 
fires may be reduced as the historic use of this catchment has also been during a 
time of forest regrowth.  Gippsland Water will continue to monitor streamflows in this 
catchment to determine if recent fires do lead to a decrease in run-off.  Projects such 
as the Moe – Warragul Interconnection will help address this risk by reducing 
reliance on the Tarago River in this rapidly growing system. 

7.5.3.5 Thomson – Macalister Catchment 
This catchment was severely affected in recent times, mainly by the 2006/07 Great 
Dividing Range fire.  This fire affected part of the Thomson catchment (Aberfeldy 
component) that supplies Gippsland Water's Heyfield offtake and nearly all of the 
Macalister catchment.  These catchments do contain areas of mountain and alpine 
ash, but as shown in Table 40, these species are outnumbered by others by a ratio of 
about 7:1.  This suggests that the longer term impact on run-off should be minor to 
moderate only, but may still have an effect on allocations in the Macalister Irrigation 
District, which in turn affects Gippsland Water's yield.  However, as with the Tarago 
catchment, this catchment was burned out in 1939 and hence streamflows measured 
since, upon which the system yield is based, will have embedded in them, the run-off 
reduction due to forest regrowth resulting from that event.  This should somewhat 
reduce any noticeable impacts. Gippsland Water is also in the fortunate position of 
having a Bulk Entitlement with a guaranteed minimum primary entitlement, further 
buffering urban supply in this catchment from the effects of bush fire induced yield 
reduction. 
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8 Options to Address Imbalances in Supply & 
Demand and Action Plan 

 

8.1 Initial Long List of Options 
After the supply – demand analysis was completed and the systems that were in 
need of action both now and into the future were identified, Gippsland Water 
developed an initial long list of options.  This long list was created at an internal 
workshop session that was attended by relevant staff members with expertise in 
each water system.  The initial long list is shown in Table 41. 
 
Table 41 – Long list of options to balance supply and demand 

System Long List Options 

Briagolong  Verify metering accuracy and possible water losses. 

 Work closely with SRW to develop a management plan for the 
aquifer system. 

 Longer term explore the use of deeper bores. 

Erica-
Rawson 

 No actions are deemed necessary.  

Latrobe • At current demand, no actions are required in the short to medium 
term. 

• In longer term, the following options could be pursued: 

o Improvements in transfer capability between Blue Rock Lake 
and Moondarra Reservoir; 

o Raising of the wall of Moondarra Reservoir; 

o Further recycling at the Gippsland Water Factory; 

o Recycling of the saline water discharged from power stations; 

o Restrictions for major industry process water; and/or 

o Split major storages into an urban and industrial share. 

• The Moe Groundwater scheme will continue to be investigated to 
offset additional demand on the Latrobe system as a result of the 
Moe - Warragul interconnection.  

Mirboo North • No actions are deemed necessary in the short term. 

• In the longer term, Gippsland Water could purchase water from 
another upstream licence holder or further explore groundwater. 

Seaspray • No action other than the already committed basin construction is 
deemed necessary. 
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System Long List Options 

Sale • The groundwater resource needs to be better understood as 
mentioned in chapter 7.3.5. 

• If groundwater levels were to decline in the short term, the 
contingency action is to lower the pumps in the bores.  They are 
currently at about 30m depth and can go to about 60m. 

• Gippsland Water will work closely with SRW and DSE to better 
understand and manage aquifer risks.  This is supported by the final 
GRSWS and preliminary work and discussions have commenced 
already.  Gippsland Water is aiming to have a much improved grasp 
of the longer term sustainability of the resource by the 2017 WSDS. 

Tarago • In the short term, the 400 ML/y contingency agreement should be 
extended.  

• In the longer term, the BE cap becomes a problem.  Options to 
address this include: 

o An increase to the Tarago Reservoir stored volume agreement. 

o Stage 2 of the Moe – Warragul interconnection. 

o Use of the Labertouche Creek. 

o Purchase of treated water from Melbourne Water’s Tarago 
Treatment Plant. 

Thomson-
Macalister 

• While the system is forecast to be secure in the short to medium 
term, in the event of an unprecedented drought, purchase of water 
on the temporary market is seen to be a suitable drought 
contingency solution. 

• Gippsland Water will also investigate the costs and benefits of 
permanent purchase of water from the Macalister Irrigation District 
(MID) upgrade water release auctions.  This may help address 
longer term shortfalls. 

Thorpdale • Water carting is seen as a simple option for this very small system. 

• Provision of rainwater tanks to each household for toilet and laundry 
use could reduce demand on potable water. 

• Groundwater, including investigating the potential to utilise the local 
recreation reserve bore. 

• Construction of a large off stream storage. 

• Interconnection with the Latrobe system.  

 

8.2 Preliminary Shortlist of Options 
The long list shown in Table 41 was then further refined to develop a short list of 
options that was taken to the community for comment during December 2011.  
Changes made to the long list to form the short list are shown in Table 42. 



Gippsland Water - Water Supply Demand Strategy 2012 Page 118 of 194 

 
Table 42 – Changes from long list to form short list 

System Change to Long List to form Short List 

Briagolong No changes. 

Erica-
Rawson 

No changes. 

Latrobe As Gippsland Water has been given no indication that full contract 
demands will be required in the future, the decision has been made to 
base planning for this system on the demand forecast based on recent 
and current actual demands.  As a consequence, the options and timing 
set in the long list will remain. 

Mirboo North No changes. 

Seaspray No changes. 

Sale No changes. 

Tarago No changes. 

Thomson-
Macalister 

No changes. 

Thorpdale High capital cost actions such as construction of an off-stream storage 
or interconnection to the Latrobe System will not be able to be 
accommodated in WP3.  They may, however, be able to be 
accommodated in future water plans.  Gippsland Water will continue to 
investigate lower capital cost actions in the short term. 

 

8.3 Options Suggested During Stakeholder Consultation 
During December 2011, Gippsland Water conducted a comprehensive stakeholder 
and customer consultation and engagement program as detailed in chapter 9.  
During this time, Gippsland Water sought ideas and comments from stakeholders in 
relation to options that could be considered to maintain/improve supply – demand 
balance.  Some comments and suggestions were provided as detailed in Table 43. 
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Table 43 – Stakeholder and customer comment on short list 

Person/ 

agency 

Comment idea Gippsland Water response 

Comment 
at Warragul 
forum 

Gippsland Water 
should 
support/consider Water 
Sensitive Urban Design 
(WSUD). 

Gippsland Water supports the concept of 
WSUD where schemes are appropriate, built to 
standards and where suitable arrangements 
are in place for their ongoing funding.  These 
schemes will not be assessed in the detailed 
options assessment as they are relatively 
undefined and Gippsland Water has little 
control over how they are managed. 

WGCMA Gippsland Water 
should consider 3rd 
pipe systems. 

This will be included as an option for Drouin in 
the detailed options assessment. 

WGCMA Gippsland Water 
should pursue 
conservation and 
efficiency actions. 

Gippsland Water agrees that this is a 
fundamental part of a water supply-demand 
strategy and in 2007 set various actions in this 
area (see chapter 5).  Some of these actions 
are no longer appropriate or have been fully 
implemented but others will remain on the 
agenda.  Many of these types of actions reap 
water savings that are difficult for Gippsland 
Water to control and therefore they will be 
promoted but not relied upon. 

Individual 
Submission 
2 

Supply of major 
Wellington Shire towns 
from Glenmaggie 
Creek. 

This has been investigated (see chapter 9.4) 
but was found to not be feasible.  It is also not 
required in the short to medium term. 

DSE For the Tarago system, 
Gippsland Water 
should consider 
bringing the Drouin 
basin back online or 
constructing offstream 
storage. 

Earlier studies have shown the Drouin Basin to 
be too small to provide a significant yield boost.  
Also the construction of a very large (400 ML) 
off stream storage would be difficult and 
expensive and will not be evaluated in detail as 
a WP3 action.  More detail on this is provided 
in chapter 9.4. 

DSE Gippsland Water 
should consider 
increasing yield by 
trading water at 
Briagolong and 
Thorpdale. 

This will be included in the options assessed 
for Thorpdale but not for Briagolong.  The 
reason for this is that licence volume is not the 
problem at Briagolong, instead the risks relate 
to sleeper licences, climate and current lack of 
a management plan. 

Wellington 
Shire 

Given uncertainties at 
Briagolong, could GW 
supply this town from 
Maffra? 

Gippsland Water will assess this. 
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8.4 Detailed Options Assessment 

8.4.1 List of Options to be Assessed 
Table 44 details for each system the options that were assessed in detail for delivery or planning during WP3.  Consistent with the adaptive 
management approach, actions that may be required well beyond WP3 to address medium to long term shortfalls have not been assessed in 
detail at this stage and will not be programmed in to the action plan.  The exception to this is where a shortfall is forecast beyond WP3 and 
where actions to address this would be of a scale that would require planning to commence in WP3.  This mainly relates to the Tarago system.  
As both system demand and climate change have high levels of uncertainty, actions for longer term shortfalls will be analysed in detail in 
subsequent WSDSs. 
 
Table 44 – Final short list 

System Final Short List 
Option 

Option 
required 
independent 
of detailed 
assessment 

Option 
included in 
detailed 
assessment 

Option not 
included in 
detailed 
assessment 

Description of Action/Option and reasons why/why not 
included in Detailed Assessment 

Verify metering 
accuracy and 
possible water 
losses. 

 

  As discussed in chapter 7, this system is subject to large 
apparent losses and volatile annual demand.  This could be 
due to any number of factors and therefore the need for 
investment in this system must be verified. 

Work closely with 
SRW to develop a 
management plan for 
the aquifer system. 

 

  This is an action set out in the GRSWS and Gippsland Water 
supports this as it will provide more certainty for all users of 
the resource. 

Briagolong 

Cart water to meet 
demand. 

 

 

 Carting water is a drought contingency for this town but it was 
deemed appropriate to assess the sustainability of doing 
nothing to the system except carting water to meet 
unrestricted demand and maintain a high level of service. 
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System Final Short List 
Option 

Option 
required 
independent 
of detailed 
assessment 

Option 
included in 
detailed 
assessment 

Option not 
included in 
detailed 
assessment 

Description of Action/Option and reasons why/why not 
included in Detailed Assessment 

Adopt a lower level 
of service. 

 

 

 The supply – demand analysis detailed in chapter 7 showed 
that by accepting a lower level of service of restrictions once 
in every 10 years rather than 20 years, action could be 
deferred for up to 10 years.  However, this comes at a social 
cost to customers in the Briagolong system. 

Deeper bores.  

 

 Gippsland Water currently extracts water from the shallow 
unconfined Wa De Lock aquifer.  However, SRW has advised 
that they have at least one irrigation customer who accesses 
a deeper aquifer at Briagolong that is licensed as part of the 
Rosedale GMA.  Near Briagolong the deeper aquifers rise to 
the surface and outcrop and as such, there is some 
uncertainty as to the presence and thickness of this resource.  
Gippsland Water will assess this but it must be noted that this 
option is subject to risk.  

Supply from Maffra.  

 

 Gippsland Water provided a supply main from Maffra to 
Boisdale in 2006.  This option looks at providing a main all 
the way to Briagolong.  The main from Maffra to Boisdale 
would have to be upgraded or duplicated as it is too small to 
also supply Briagolong.  If implemented, this option would be 
the sole supply to Briagolong and the bores would not be 
used. 

Erica-
Rawson 

No actions deemed 
necessary.  
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System Final Short List 
Option 

Option 
required 
independent 
of detailed 
assessment 

Option 
included in 
detailed 
assessment 

Option not 
included in 
detailed 
assessment 

Description of Action/Option and reasons why/why not 
included in Detailed Assessment 

Long term Latrobe 
system options. 

 

  

 

As the Latrobe system is forecast to be secure in the short to 
medium term, and risk analysis confirmed that drier scenarios 
would not bring shortfalls forward significantly, longer term 
options for this system will not be analysed in detail at this 
stage. 

Latrobe 

Moe Groundwater 
scheme. 

 

 

 In the 2007 WSDS, Gippsland Water set as an action for the 
Tarago system to investigate groundwater in that region.  
Subsequent investigation has shown the resource near 
Warragul to be insufficient for development of a groundwater 
scheme.  However, it is known that a significant groundwater 
resource exists in the region between Moe and Trafalgar and 
the GRSWS sets as an action to determine the sustainable 
yield from this resource.  If Gippsland Water constructs an 
interconnection between Moe and Warragul, water from this 
aquifer would be able to be transferred to Warragul.  
Therefore, while this option is not needed for the Latrobe 
system, it will be investigated for the Tarago system and will 
assume the creation of a bore field, dedicated water 
treatment plant and pumping infrastructure. 

Mirboo 
North 

Longer term options.   

 

As the Mirboo North system is forecast to be secure in the 
short to medium term, and risk analysis confirmed that drier 
scenarios would not bring shortfalls forward significantly, 
longer term options for this system will not be analysed in 
detail at this stage. 



Gippsland Water - Water Supply Demand Strategy 2012 Page 123 of 194 

System Final Short List 
Option 

Option 
required 
independent 
of detailed 
assessment 

Option 
included in 
detailed 
assessment 

Option not 
included in 
detailed 
assessment 

Description of Action/Option and reasons why/why not 
included in Detailed Assessment 

Seaspray No action other than 
the already 
committed basin 
construction is 
deemed necessary. 

    

Work to better 
understand the 
groundwater 
resource.  

  This is an action set out in the GRSWS and something 
Gippsland Water supports as it will provide more certainty for 
all users of the resource.  Gippsland Water will set as an 
action to work with other agencies to improve knowledge of 
this resource. 

Sale 

Lower the pumps in 
the bores. 

  

 

This is deemed a contingency action and will be undertaken 
as necessary. 

Tarago Extend the 400 ML/y 
contingency 
agreement.  

 

 

 The current agreement to access 400 ML/y from Tarago 
Reservoir expires mid 2013.  Over the last decade this 
agreement has been fundamental to maintaining a high level 
of service to Warragul and Drouin.  With continuing 
development in those towns, this agreement is critical and 
Gippsland Water has already commenced discussions with 
Melbourne’s retail water companies (who have entitlement to 
the water) to continue the arrangement for another 5 years.  
Initial feedback has suggested this should not be an issue.  
However, as there are bulk water costs associated with this 
option, it needs to be evaluated against other options. 
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System Final Short List 
Option 

Option 
required 
independent 
of detailed 
assessment 

Option 
included in 
detailed 
assessment 

Option not 
included in 
detailed 
assessment 

Description of Action/Option and reasons why/why not 
included in Detailed Assessment 

An increase to the 
annual volume of the 
Tarago Reservoir 
contingency 
agreement. 

  

 

Discussions with Melbourne’s retail water companies has 
indicated that an increase will not be possible, at least until 
the future operation of the Melbourne system is better 
understood once the desalination plant comes online. 

Stage 2 of the Moe – 
Warragul 
interconnection. 

 

 

 This action was set in the 2007 WSDS and Gippsland Water 
has constructed stage 1 (pipeline from Yarragon to Darnum).  
Stage 2 (pipeline from Darnum to Warragul) will enable 
transfer of water from the Moe system to Warragul, providing 
Warragul with access to stored water in Blue Rock Lake and 
improving reliability.  This option also has the added benefit of 
providing contingency supply to towns between Moe and 
Warragul as in the event of a problem with the Moe supply 
system, the Warragul system could provide water to ease 
demand on Moe. 
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System Final Short List 
Option 

Option 
required 
independent 
of detailed 
assessment 

Option 
included in 
detailed 
assessment 

Option not 
included in 
detailed 
assessment 

Description of Action/Option and reasons why/why not 
included in Detailed Assessment 

Use of the 
Labertouche Creek. 

  

 

This is the original Drouin supply source and Gippsland 
Water retains an entitlement to access it.  However, due to a 
minimum passing flow requirement, and typical stream flow 
rates, the resource would be of limited value in Summer, 
when it would be needed, unless a large storage basin was 
constructed.  The Drouin raw water basin has been shown in 
studies to be too small to provide a significant yield benefit 
and Gippsland Water is currently refraining from constructing 
any other large off stream storage until there is more clarity 
around the future usage of Tarago Reservoir once Melbourne 
is operating with its desalination plant. 

3rd pipe recycling 
scheme at Drouin. 

 

 

 This type of scheme will be evaluated for the Drouin township 
because Gippsland Water has already been approached by 
local council and developers to discuss such an idea.  A 
scheme would involve upgrading the Drouin waste water 
treatment plant to provide recycled water of a suitable 
standard, construction of pipework, pumping infrastructure 
and a storage tank, then construction of a reticulation network 
throughout new estates as they develop on the south and 
western side of the town.  It is assumed developers would 
contribute to the reticulation costs. 
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System Final Short List 
Option 

Option 
required 
independent 
of detailed 
assessment 

Option 
included in 
detailed 
assessment 

Option not 
included in 
detailed 
assessment 

Description of Action/Option and reasons why/why not 
included in Detailed Assessment 

Purchase of treated 
water from 
Melbourne Water’s 
Tarago Treatment 
Plant. 

 

 

 The Drouin supply system has long had a disused pump 
station located at Drouin West that can take water from 
Melbourne Water’s Westernport Pipeline and deliver it into 
the Drouin system.  In recent years, Melbourne Water 
constructed a water treatment plant between Tarago 
Reservoir and this pump station so there now exists the 
opportunity to purchase treated water for supply to Drouin.  
This option is not guaranteed as it would depend on whether 
the Melbourne system can spare the water.  

Purchase of water on 
the temporary 
market. 

  

 

This is deemed a contingency action and will be undertaken 
as necessary. 

Thomson-
Macalister 

Permanent water 
share purchase. 

  

 

Action in this system is not required in the short to medium 
term.  However, this option relates to purchase of high 
reliability water shares that may become available during 
upgrades of the MID.  As these upgrades may be completed 
well before forecast shortfalls in this system, it may be 
prudent to consider purchasing shares as they become 
available.  As no other options are being considered for this 
system at this early stage, this option will not be included in a 
detailed assessment. 
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System Final Short List 
Option 

Option 
required 
independent 
of detailed 
assessment 

Option 
included in 
detailed 
assessment 

Option not 
included in 
detailed 
assessment 

Description of Action/Option and reasons why/why not 
included in Detailed Assessment 

Water carting to 
meet minimum level 
of service. 

 

 

 Water carting is a typical contingency option for this town.  
This option involves carting water to meet demand under 
stage 4 restrictions. 

Water carting to 
maintain high level of 
service. 

 

 

 This option is the same as the above option but carting would 
be done to meet unrestricted demand. 

Temporary transfer 
of storage and water. 

 

 

 The Thorpdale region has one of the highest densities of farm 
dams in Victoria.  Many of these are quite large (eg. 60 ML).  
Gippsland Water has entered into arrangements with farmers 
in the past to gain access to a portion of storage and made 
temporary transfers of water entitlement.  This can provide an 
alternative to carting water but there are some 
disadvantages, mainly relating to water quality and the fact 
that temporary transfers can now only be secured for one 
year.  

Thorpdale 

Provision of 
rainwater tanks. 

 

 

 

 The government provides rebates for water tanks where they 
are plumbed into the toilet and laundry.  Given Thorpdale is a 
very small town, Gippsland Water could provide customers 
with a rainwater tank, pump and plumbing and this would 
reduce demand on the system.  Analysis has shown that a 
tank of 5,000 litres would be required to continue to provide 
service through the 2006/07 drought year. 
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System Final Short List 
Option 

Option 
required 
independent 
of detailed 
assessment 

Option 
included in 
detailed 
assessment 

Option not 
included in 
detailed 
assessment 

Description of Action/Option and reasons why/why not 
included in Detailed Assessment 

Groundwater.  

 

 In the 2007 WSDS, Gippsland Water set an action to explore 
groundwater in the Thorpdale area.  In 2008 Gippsland Water 
undertook this action unsuccessfully.  However, it is known 
that groundwater does exist and that there are reliable bores 
in the area.  During the 2006/07 drought, Gippsland Water 
accessed the Thorpdale Recreation Reserve bore as a 
drought contingency and this provided for the town.  In 2011 
Gippsland Water liaised with the Recreation Reserve 
Committee to discuss an ongoing arrangement.  Testing will 
be undertaken in 2012 to determine the sustainability of such 
an arrangement. 
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8.4.2 Methodology 
The options listed for inclusion in the detailed assessment in Table 44 were analysed 
in detail to determine the best course of action for the Tarago, Thorpdale and 
Briagolong systems, these being the systems identified in chapter 7 as being in need 
of immediate action.  The methodology used was a multi criteria analysis.  This is a 
type of Triple Bottom Line assessment and involves assigning scores across a range 
of categories to assess each option in terms of its financial, environmental and social 
effects.  In addition to these three major categories, Gippsland Water elected to 
insert a fourth category called “risk” which also allowed a score to be given to an 
option in relation to both the treatability of the water supplied by an option and the 
certainty around its likelihood of providing the yield sought.  The methodology chosen 
was adopted after consideration of both the Guidelines and Melbourne Water’s Triple 
Bottom Line Guidelines.  All categories were scored (between -5 and +5) based on a 
qualitative assessment (see Table 45 for the scoring key) with the exception of 
financial, and the green house gas (GHG) component of environmental.  For these 
two categories, quantitative analysis was performed as follows. 

8.4.2.1 Financial 
Capital and operating costs for each option over a 20 year period was estimated.  
The estimates were done at a conceptual level consistent with the current stage of 
development of the options.  A discount rate of 5.1%, as set by the ESC was used to 
provide a Life Cycle Cost (LCC) estimate.  As many of the options are things that 
would not necessarily produce water every year, instead contributing during dry 
years, the operational costs were based around an estimate of future use based on 
system reliability estimates now and in 2030.  The LCC was then divided by the 
incremental yield benefit that the option would provide (for some complex options this 
was determined by REALM modelling, while for others it was estimated) to derive a 
$/ML cost to benefit figure.  This figure was then converted to an unweighted score 
between -5 and +5 using a linear sliding scale with 0 being the score for the option 
with the median cost to yield benefit ratio. 
 

8.4.2.2 GHG 
For this analysis, the only GHG emissions that were considered were electricity 
usage and diesel usage in the case of water carting.  GHG emissions resulting from 
the embedded energy of an option were ignored for simplicity and because it was 
assumed that over 20 years GHG emissions due to power consumption would 
dominate.  The GHG emissions for the whole 20 year life were estimated, again 
based on an estimate of actual water provided by each option which was in turn 
based on reliability estimates for the system now and in 2030.  This quantitative 
figure was then converted to an unweighted score between -5 and +5 using a linear 
sliding scale with 0 being the score for the option with the median whole of life 
emissions. 
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Table 45 – Scoring Key 

 Environmental Social Risk 

Score Impact on river 
health 

Impact on surface 
& ground water 
quality 

Effect on ecosystems Greater 
community 
acceptability 

Gippsland Water 
customers 
acceptability 

Cultural, heritage 
and recreational 
values 

Raw Water quality Confidence of 
reliability success 

-5 Extreme decline in 
River Health from 
reduced flows 

Extreme decline in 
water quality, 
inability to meet 
beneficial uses all of 
time 

Extreme loss of 
significant Ecological 
Vegetation Classes 

Extreme 
opposition by the 
community 

Extreme opposition 
by customers 

Extreme decline in 
cultural, heritage or 
recreational values 

Significant effort and 
expense to meet drinking 
water quality 
requirements. 

  

-4 Significant decline 
in River Health 
from reduced 
flows 

Significant decline 
in water quality, 
inability to meet 
beneficial uses most 
of time 

Significant loss of 
significant Ecological 
Vegetation Classes 

Significant 
opposition by the 
community 

Significant 
opposition by 
customers 

Significant decline 
in cultural, heritage 
or recreational 
values 

  

  

-3 Moderate decline 
in River Health 
from reduced 
flows 

Moderate decline in 
water quality, 
inability to meet 
beneficial uses some 
of time 

Moderate loss of 
significant Ecological 
Vegetation Classes 

Moderate 
opposition by the 
community 

Moderate opposition 
by customers 

Moderate decline in 
cultural, heritage or 
recreational values 

Some effort and expense to 
meet drinking water 
quality requirements. 

  

-2 Small decline in 
River Health from 
reduced flows 

Small decline in 
water quality, 
inability to meet 
beneficial uses for 
limited periods 

Small loss of 
significant Ecological 
Vegetation Classes 

Small opposition 
by the community 

Small opposition by 
customers 

Small decline in 
cultural, heritage or 
recreational values 

  

  

-1 Marginal decline 
in River Health 
from reduced 
flows 

Marginal decline in 
water quality, meets 
beneficial uses 

Marginal loss of 
significant Ecological 
Vegetation Classes 

Marginal 
opposition by the 
community 

Marginal opposition 
by customers 

Marginal decline in 
cultural, heritage or 
recreational values 

Marginal effort and 
expense to meet drinking 
water quality 
requirements.   

0 No change in 
flows and River 
Health from 
current conditions 

No change in water 
quality and 
beneficial uses from 
current conditions 

No change from 
current conditions 

Option is neither 
supported nor 
opposed by the 
community 

Option is neither 
supported nor 
opposed by 
customers 

No change from 
current conditions 

No additional effort or 
expense to meet drinking 
water quality 
requirements.   

1 Marginal 
improvement in 
River Health from 
improved flows 

Marginal 
improvement in 
water quality, meets 
beneficial uses 

Marginal gain in 
significant Ecological 
Vegetation Classes 

Marginal support 
across the 
community 

Marginal support 
across customers 

Marginal 
improvement in 
cultural, heritage or 
recreational values 

Marginal reduction in 
effort and expense to meet 
drinking water quality 
requirements. 

Low confidence: lack 
of understanding of 
risks that may impact 
volumes 

2 Small 
improvement in 
River Health from 
improved flows 

Small improvement 
in water quality, 
meets additional 
uses for limited 
periods 

Small gain in 
significant Ecological 
Vegetation Classes 

Small support 
across the 
community 

Small support across 
customers 

Small improvement 
in cultural, heritage 
or recreational 
values 

    

3 Moderate 
improvement in 
River Health from 
improved flows 

Moderate 
improvement in 
water quality, meets 
additional uses some 
of time 

Moderate gain in 
significant Ecological 
Vegetation Classes 

Moderate support 
across the 
community 

Moderate support 
across customers 

Moderate 
improvement in 
cultural, heritage or 
recreational values 

Some reduction in effort 
and expense to meet 
drinking water quality 
requirements. 

Moderate confidence: 
reasonable 
understanding of risks 
that may impact 
volumes 

4 Significant 
improvement in 
River Health from 
improved flows 

Significant 
improvement in 
water quality, meets 
additional uses most 
time 

Significant gain in 
significant Ecological 
Vegetation Classes 

Significant 
support across the 
community 

Significant support 
across customers 

Significant 
improvement in 
cultural, heritage or 
recreational values 

    

5 Extreme 
improvement in 
River Health from 
improved flows 

Extreme 
improvement in 
water quality, meets 
additional uses all of 
time 

Extreme gain in 
significant Ecological 
Vegetation Classes 

Extreme support 
across the 
community 

Extreme support 
across customers 

Extreme 
improvement in 
cultural, heritage or 
recreational values 

Significant reduction in 
effort and expense to meet 
drinking water quality 
requirements. 

High confidence: wide 
agreement, high degree 
of consensus, 
considerable evidence 
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8.4.3 Weightings 
Once each option had been given an unweighted score across all categories, a 
weighting was applied to each category.  Department of Treasury and Finance 
require government owned organisations, like Gippsland Water, that are considered 
“revenue organisations” (as opposed to “non-revenue” and “commercial”) to give the 
financial category 50% of the weighting.  Gippsland Water opted to assign 10% to 
each of environmental and social, with 30% assigned to the risk category.  The result 
of this process is a ranking of the options for each system with the expected yield 
benefit of each option.  This enables an ordered action plan to be produced along 
with an assessment of the length of time the action will keep yield above demand. 
 

8.4.3.1 Sensitivity Testing 
To determine how robust the action plan is for each system, Gippsland Water altered 
the weightings in three ways, to place more emphasis on each of environment, social 
and risk.  In each case, financial was reduced to 40% and the spare 10% assigned to 
one of the other categories.  The weightings used in the analysis are shown in Table 
46. 
 
Table 46 – Weightings used in multi criteria assessment 

Weightings (%) for sensitivity testing 

Category Criteria 
Cost 
Emphasis 

Environment 
Emphasis 

Risk 
Emphasis 

Social 
Emphasis 

Financial 
Net Present 
Cost/yield benefit 50 40 40 40

Greenhouse 
emissions 2.5 5 2.5 2.5

Impact on river 
health 2.5 5 2.5 2.5

Impact on surface & 
ground water 
quality 2.5 5 2.5 2.5

Environment 

Effect on ecosystems 2.5 5 2.5 2.5

Greater community 
acceptability 3.33 3.33 3.33 6.66

Gippsland Water 
customers 
acceptability 3.33 3.33 3.33 6.66

Social 

Cultural, heritage 
and recreational 
values 3.33 3.33 3.33 6.66

Raw water quality 15 15 20 15

Risk Confidence of 
reliability success 15 15 20 15

TOTAL 100 100 100 100
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8.4.4 Results 

8.4.4.1 Briagolong 
Table 47 shows the outcome of the detailed options assessment for Briagolong, with 
the preferred option highlighted.  The yield benefit of all options on their own should 
address forecast shortfalls in this system. 
 
Table 47 – Ranking of options for Briagolong 

Weighted Scores 

Environmental

Option Cost GHG Other Social Risk Total Ranking 

Yield 
benefit 
(ML/y) 

Cart Water -2.5  -0.1 -0.2 0.2 1.8 -0.7 4 43

Deeper Bores 2.5  0.1 -0.3 0.5 0.3 3.1 2 50

Supply From 
Maffra -2.5  -0.1 0.1 0.2 3.0 0.6 3 130

Lower Level of 
Service 2.5  0.1 0.0 -0.6 1.5 3.5 1 30

 
Sensitivity Analysis 
Table 48 shows the effect of changing the weighting used in the options assessment 
on the ranking of the options.  If the social category is given more weight, the 
previously preferred option of adopting a lower level of service drops to become the 
second preference. 
 
Table 48 – Ranking of options for Briagolong under alternative weightings 

Emphasis 
Description 

Cost Environment Social Reliability 

Cart Water 4 4 4 4 

Deeper Bores 2 2 1 2 

Supply From Maffra 3 3 3 3 

Lower Level of Service 1 1 2 1 
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8.4.4.2 Tarago 
Table 49 shows the outcome of the detailed options assessment for Tarago, with the 
preferred option highlighted.  The yield benefit of this option should ensure that yield 
exceeds demand in the short term after which the second preference should secure 
supply well into the medium term. 
 
Table 49 – Ranking of options for Tarago 

Weighted Scores 

EnvironmentalDescription 
Cost 

GHG Other 
Social Risk 

Total Ranking Yield 
benefit 
(ML/y) 

Extend 400 ML 
Agreement 

2.1 0.0 -0.2 0.4 1.5 3.8 1 
1500

Stage 2 
Interconnector 

0.1 -0.1 -0.5 -0.2 3.0 2.3 2 
1233

Moe groundwater 
and 

interconnector 
-1.1 -0.1 -0.5 -0.4 0.9 -1.1 5 

2050

Purchase treated 
water from MW 

0.0 0.0 -0.2 -0.4 2.4 1.8 3 
1000

3rd Pipe system -2.5 0.0 0.3 1.1 0.0 -1.1 4 213

 
Sensitivity Analysis 
Table 50 shows the effect of changing the weighting used in the options assessment 
on the ranking of the options.  It can be seen that the ranking is robust for this 
system. 
 
Table 50 – Ranking of options for Tarago under alternative weightings 

Emphasis 
Description 

Cost Environment Social Reliability 

Extend 400 ML 
Agreement 

1 1 1 1 

Stage 2 Interconnector 2 2 2 2 

Moe groundwater and 
interconnector 

5 5 5 5 

Purchase treated water 
from MW 

3 3 3 3 

3rd Pipe system 4 4 4 4 
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8.4.4.3 Thorpdale 
Table 51 shows the outcome of the detailed options assessment for Thorpdale, with 
the preferred option highlighted.  The yield benefit of the first 3 ranked options on 
their own should address future shortfalls in this system. 
 
Table 51 – Ranking of options for Thorpdale 

Weighted Scores 

Environmental Description 
Cost 

GHG Other 
Social Risk

Total Ranking 
Yield 

Benefit 
(ML/y) 

Groundwater 0.8  -0.1 0.3 0.3 1.2 2.4 1 20

Cart water (high 
reliability) 

0.0  -0.1 -0.1 -0.2 1.8 1.4 2 16.2

Rainwater Tanks -2.5  0.0 0.2 -0.2 0.3 -2.2 4 3.8

Water Storage & 
Trading 

1.7  0.1 -0.2 -0.3 0.0 1.3 3 20

Do Nothing (low 
reliability) 

-2.5  0.0 0.0 -0.4 0.0 -2.9 5 0.1

 
Sensitivity Analysis 
Table 52 shows the effect of changing the weighting used in the options assessment 
on the ranking of the options.  It can be seen that the ranking is robust for this 
system. 
 
Table 52 – Ranking of options for Thorpdale under alternative weightings 

Emphasis 
Description 

Cost Environment Social Reliability 

Groundwater 1 1 1 1 

Cart water 2 2 2 2 

Rainwater Tanks 4 4 4 4 

Water Storage & Trading 3 3 3 3 

Do Nothing 5 5 5 5 

 
 

8.4.5 Internal Workshop on Results of Detailed Options 
Assessment 

In early February 2012 the results of the detailed options assessment were peer 
reviewed within Gippsland Water.  The following resolutions were made based on 
current knowledge. 

8.4.5.1 Briagolong System 
The detailed assessment deemed that the most favoured option for this system was 
to adopt a lower level of service (90% reliability).  This would cost nothing.  However, 
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the sensitivity analysis showed that this ranking is quickly changed in favour of 
implementing an infrastructure solution when social factors are given more weight.  In 
light of this, and considering the volatile demand figures and apparent system losses, 
it was decided that infrastructure action in this system would be postponed until after 
WP3, allowing time to investigate these issues and determine if action really is 
needed.  In the meantime, the target level of service will remain at 95%, consistent 
with the level of service target stated in chapter 7.4.  If it turns out that demand really 
is towards the high end of the measured demand volatility, then at worst, the actual 
level of service will only drop to 90% in the shorter term, after which action can be 
taken. 

8.4.5.2 Tarago System 
The assessment showed that extending the 400 ML/y agreement is the preferred 
option and modelling shows that this should keep supply and demand in balance until 
about 2025.  However, this option is only as certain as the expiration date of the 
agreement and as such, it was decided that the second option, Stage 2 Moe – 
Warragul interconnection, would also be developed during WP3.  Modelling suggests 
that both these actions combined will secure the Tarago system until about 2040.   
 
The Moe groundwater option was found to score poorly on life cycle cost to yield ratio 
as well as scoring lower due to potential raw water quality issues that may preclude 
this source from being used for industrial supply.  However, Gippsland Water will still 
progress with investigations into this resource during WP3 and work closely with 
DSE, SRW and WGCMA to better understand the sustainability of the resource, a 
task that is supported by the GRSWS.  This is due to the long lead time should it 
need to be implemented. 
 
The 3rd pipe option was also found to score poorly and this is partly due to costly 
treatment processes to meet health regulations and pumping. 
 
Finally, sensitivity testing showed the ranking to be robust to the weighting regime. 

8.4.5.3 Thorpdale System 
Implementing a groundwater contingency arrangement as described previously was 
shown to be the preferred option for this system, followed by carting water at a high 
reliability.  The carting option ranks highly as the quantities involved are small.  Doing 
nothing (other than carting to a stage 4 demand) was shown to rank very poorly due 
to social costs and also because the yield benefit was negligible.  Sourcing water 
from farm dams has been done in the past but ranked in the middle as the supply is 
not guaranteed and algae problems can occur.  The rainwater tank solution also did 
not rank highly mainly because the yield benefit is low.   
 
Gippsland Water will therefore pursue any low capital cost groundwater options (such 
as a possible arrangement with the Thorpdale Recreation Reserve Committee of 
Management) during WP3.  If these aren’t successful, water carting will remain as a 
viable short term contingency to maintain level of service, and other options will be 
identified and investigated for possible future implementation.   
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8.5 Action Plan 

8.5.1 Conservation and efficiency 
Gippsland Water set a number of conservation and efficiency actions in the 2007 
WSDS and progress against these is documented in chapter 5.  Gippsland Water will 
continue with the following actions: 
 
 Gippsland Water will continue to be a part of the savewater! Alliance which 

undertakes research to understand how households and businesses use water 
and help residents and businesses use water more efficiently. 

 Gippsland Water will continue to participate in the Living Victoria Rebate 
Scheme and assist customers with claiming rebates for items such as tanks and 
water efficient appliances. 

 While the WaterMaps scheme is no longer compulsory, it is now available to 
non-residential customers who use more than 5 ML/y.  The scheme helps water 
users identify where they can be more efficient in water use and implement 
changes to reduce consumption.  Gippsland Water will continue to encourage 
customers to participate and assist them in the process. 

 Gippsland Water will continue to implement water saving projects at water 
treatment plants on a case-by-base basis where this is appropriate.  Projects to 
thicken waste sludge and recycle water have already been implemented at 
Warragul and Mirboo North and will soon be implemented at Moe. 

 Gippsland Water will continue to assist customers with advice on leak control.  
Systems are in place to detect abnormally large bills and alert customers to 
possible leaks. 

 Gippsland Water will continue to deliver the annual water main renewal program 
targeting the pipelines that have been subject to the most failures. 

8.5.2 Briagolong System 
 Gippsland Water will undertake a thorough investigation into all bulk meters at 

Briagolong as well as other investigations such as monitoring night time off peak 
flows in order to determine whether the high losses and volatile annual demands 
are real or due to metering errors.  This will be done in 2012/13. 

 Gippsland Water will work closely with SRW during the development of the 
combined Wa De Lock and Avon River Local Management Rules.  It is intended 
that this occurs in 2012/13. 

 If after these activities, it is deemed that action is still required for this system, 
Gippsland Water will revisit the options analysis. 

 In the interim, the target level of service will remain at 95% but in the event that 
demands are shown to be at the high end of the range of recent history, 
modelling shows that a level of service of 90% should still be able to be 
maintained. 

8.5.3 Erica – Rawson System 
No actions are proposed. 

8.5.4 Latrobe System 
The Latrobe system is forecast to remain secure into the short and medium term 
under medium and higher climate change scenarios.  However, this is based on 
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actual demand (as opposed to full contracted demand).  Presently Gippsland Water 
has been given no indication that full contract demands will be required.  This, 
however, remains as a supply – demand risk.  The water restriction arrangements 
have very little impact on industry but can significantly affect quality of life in the 
residential sector.  Accordingly, Gippsland Water has been considering the option of 
splitting the Latrobe system storages into an industrial share and an urban share.  
This was raised in the draft WSDS.  It would enable the supply to residential 
customers to be protected from an unexpected increase in industrial demand and the 
residential sector would “see” the savings made in their storage portion when on 
restrictions as the industrial demand would not affect their share.  Similarly, the 
industrial sector could reap a higher reliability from savings they make. 
 
Preliminary modelling shows that there are no yield benefits from such an 
arrangement as the system would lose the flexibility it currently has to direct all water 
to the sector that needs it most.  However, the major advantage is in protecting the 
reliability of each sector and allowing Gippsland Water to better determine which 
sector should bear the costs of infrastructure upgrades to address reliability issues as 
well as the costs of access to the proposed Blue Rock drought reserve.  Gippsland 
Water will continue to explore this option during WP3 in consultation with customers 
to ensure the benefits outweigh any disadvantages. 
 
In addition, as set out in the GRSWS, Gippsland Water will purchase an increase to 
its share of Blue Rock Lake taking the total share to 16.27%.  Funding for this 
purchase will be made available in WP3.  Supply – demand modelling shown chapter 
7 assumes this purchase has been made and it is important that Gippsland Water 
takes advantage of this rare opportunity. 

8.5.5 Mirboo North System 
No actions are proposed until after the next assessment at the 2017 WSDS. 

8.5.6 Seaspray System 
No actions are proposed other than the already committed raw water basin. 

8.5.7 Sale System 
Gippsland Water will work closely with SRW and DSE to improve the understanding 
of the Boisdale aquifer and its risks in the lead up to the 2017 WSDS.  The GRSWS 
set as an action for 2012 that government would determine whether this aquifer will 
be governed in future by a Statutory Management Plan or a Local Management Plan.  
Gippsland Water will seek to be a part of the stakeholder reference group in the 
development of any plan. 

8.5.8 Tarago System 
 Gippsland Water will seek to extend the 400 ML/y Tarago Reservoir contingency 

agreement beyond the current July 2013 expiry. 

 Gippsland Water will also deliver Stage 2 of the Moe – Warragul interconnection 
in WP3 (see Figure 36). 

 Gippsland Water will continue to investigate the Moe groundwater resources and 
work closely with SRW, DSE and WGCMA to identify the sustainable yield.  This 
is identified in the GRSWS as a high priority. 

 
Figure 35 below shows that by maintaining the 400 ML/y agreement and constructing 
the Stage 2 Interconnection, yield is forecast to exceed demand until about 2040.  A 
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staged roll out of a 3rd pipe system may deliver a marginal increase in yield and 
provide security up to about 2043.  Beyond that point, purchase of treated water from 
Melbourne Water could extend security until about 2053.  However, this assumes 
that about 1,000 ML/y would be available for purchase and this is not certain.  As an 
alternative, extraction of groundwater from the Moe aquifers could extend supply – 
demand security until 2050 or 2056 depending on the size of the groundwater 
licence.  It must also be remembered that the access to the 400 ML/y agreement is 
not guaranteed into the future and if it were to become unavailable, longer term 
options like treated water purchase or groundwater may need to be brought forward.  
Similarly, more rapid growth into the longer term similar to the forecast based on 
statistical modelling could also bring forward the need for longer term actions. 

However, the interconnection on its own is forecast to provide security until 2022 
which secures the system beyond WP3.  Gippsland Water will continue to work with 
other agencies during WP3 to determine sustainable yield from the Moe aquifers and 
better understand the longer term operating regime of Tarago Reservoir.  Use of 
other alternative water supplies like stormwater (for non-potable uses) may also 
become more acceptable to health regulators over the next 5 years and with more 
information these options may be examined in more detail alongside groundwater 
and treated water purchase.  Again, this aligns well with the concept of adaptive 
management. 

Tarago System with Staged Action Implementation - Medium Climate Change 
Scenario
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Figure 35 – Tarago system with staged action implementation 
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Figure 36 – Moe-Warragul interconnection 

8.5.9 Thomson – Macalister System 
The Thomson – Macalister system is forecast to remain secure until about 2035.  
While there is no need to take action in WP3, Gippsland Water is mindful that SRW is 
currently upgrading the MID to reduce system losses and as savings are achieved, 
they are shared between the environment and consumers.  Water shares are 
distributed to the latter by means of auctions.  SRW is hoping to implement their MID 
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2030 strategy in stages and each stage will be dependent on approval of business 
cases.   
 
This presents an opportunity for Gippsland Water to purchase high reliability water 
shares to secure the system into the longer term.  Ideally, the purchase would be 
made close to the time of need but depending on the roll out timing of the MID 
upgrades, additional water shares may not be available beyond a certain date.  
Gippsland Water will continue to liaise with SRW in relation to future MID upgrades 
and water auctions. 
 
In the meantime, modelling has been done to understand the yield benefits from 
purchasing various volumes of high reliability water shares.  It must be remembered 
when permanently purchasing a water share, that the actual volume of water 
available in any given year is subject to the allocation.  Therefore in a dry year, when 
the water will be needed for urban supply, it is likely the allocation will be low.  
Therefore the share volume needed will be higher than the volume of actual water 
needed in a drought year.  Table 53 shows the total system yield under medium 
climate change with varying volumes of high reliability water share purchase.  It can 
be seen that the benefits in the longer term of purchasing a small volume of share 
(500 ML or less) are small but by purchasing a large share (1,000 ML) the benefits 
are more significant.  By purchasing a 1,000 ML share, the system is likely to be 
secure for the planning period.  A 500 ML share is likely to provide a significant 
medium term benefit but a relatively small longer term benefit. 
 
Based on data from the Victorian Annual Water Trade Report 2010/11, the average 
price of permanent water shares in the MID in recent years is $2,000 per ML.  This 
means a purchase of a 1,000 ML share would cost $2M.  Gippsland Water will 
continue to monitor the roll out of the MID upgrade and make a decision about the 
appropriate timing of any water share purchases. 
 
Table 53 – Yield benefits to Thomson – Macalister system from water share purchase 

Yield (medium climate change) (ML/y) 
Water Share (ML) 

Year 2030 Year 2060 

0 2041 1950 

200 2132 1981 

500 2328 2071 

1,000 2631 2238 

 
 

8.5.10 Thorpdale System 
 Gippsland Water will work with the Thorpdale Recreation Reserve Committee of 

Management to investigate if their bore can be sustainably used as a contingency 
supply into the future, as it was successfully used in the 2006/07 drought.  An 
ongoing arrangement would need to ensure the committee can continue to 
access their water needs for the recreation reserve. 

 As a fallback, Gippsland Water will cart water as needed to Thorpdale and 
reassess the system in the 2017 WSDS in the lead up to WP4. 
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9 Community and Stakeholder Consultation and 
Engagement 

 
As part of the development of the 2012 WSDS, Gippsland Water undertook a range 
of activities as part of a comprehensive consultation and engagement program. 
 

9.1 Topics for community engagement 
The Guidelines required Gippsland Water to liaise with its customers and 
stakeholders on various issues, including: 
 
1. Levels of service – what is reasonable and appropriate? 

2. Need for action – do stakeholders agree with Gippsland Water’s identification of 
the need for action in each water supply system? 

3. Actions to maintain a balance between supply and demand – do stakeholders 
have any comments or suggestions in relation to Gippsland Water’s short list of 
actions?  Are there other actions that should be considered? 

4. Costs vs benefits – what value do stakeholders place on having a reliable water 
system with minimal restrictions?  To what degree are they willing to pay higher 
tariffs to maintain already high levels of service or to improve the level of service 
in towns where it is currently low? 

In addition, Gippsland Water sought to understand from customers and other 
stakeholders where their values lay in terms of how water should be used in the 
region.  As well as urban supply, water in Gippsland is important for the environment, 
agriculture, and other industry.  Gippsland Water sought this information to help 
guide the detailed assessment of potential actions to address imbalances of supply 
and demand and ensure that these assessments were weighted to reflect community 
values. 
 
Finally, Gippsland Water operates several disconnected water supply systems 
across its region.  By their nature and legacy, these systems have varying levels of 
service and a large variation in population served.  This has resulted in cross-
subsidisation, where revenue from customers exceeds system costs in some areas, 
while being insufficient to cover costs in other areas.  However, Gippsland Water 
policy is for all residential customers to pay the same tariff rate.  This leads to the 
question of whether all systems should enjoy the same level of service, or whether 
the level of service could be set lower in towns that already have a low reliability and 
rely on cross subsidisation.  Gippsland Water sought feedback from customers on 
this issue. 
 

9.2 Stakeholder groups that were consulted 
The Guidelines required Gippsland Water to consult with the following groups: 
1. Water users 
2. Indigenous community 
3. Others as appropriate 
 
Accordingly, Gippsland Water prepared a detailed consultation and engagement plan 
which included a stakeholder mapping exercise.  Table 54 below details the identified 
stakeholders and the means by which they would be engaged. 
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Table 54 – Stakeholder mapping 

Target Audience Subsets Method of Engagement 

Residential 

 

 

 

 

 Home owners 

 Tenants 

 Community 
residential units 

 Newspapers and radio.  

 Interactive web media 
forum/survey. 

 Facilitated community 
forums. 

 

Non residential 

 
 Business - small and 

medium 

 Sporting facilities 

 Healthcare providers 

 Schools 

 Agricultural interests 

 Aged care facilities 

 

 Newspapers and radio.  

 Interactive web media 
forum/survey. 

 Facilitated community 
forums. 

 

Water users 

Major Clients 

 
 Energy industry 

 Australian Paper 

 Dairy manufacturers 

 Hospitals 

 Food production 

Verbal and email invitations 
to engage via interactive 
web media forum/survey 
and facilitated major client 
forums. 

Local Government  Baw Baw 

 Latrobe 

 South Gippsland 

 Wellington 

Letter of invitation to 
engage in information and 
feedback briefings to be 
held before each 
community forum. 

Indigenous Community 

 

Gunai Kurnai 

 

Specific indigenous 
engagement was targeted 
through the Gunai Kurnai 
Land & Water Aboriginal 
Corporation.  Gippsland 
Water offered specific 
discussion and advised of 
the general process open to 
the whole community. 

Other 
Stakeholders 

 

 

 

 

 

 

 

 

 

 

Government 
Authorities 

 

 EPA 

 DSE 

 WGCMA 

 DPI 

 DTF 

 Parks Victoria 

 CFA 

 Gippsland Coastal 
Board 

 Gippsland Lakes 
Task Force 

 SRW 

 Letter of invitation to 
engage through a range 
of methods including 
interactive web media 
forum/survey/ 
submissions. 

 Facilitated community 
forums or individualised 
briefings as appropriate 
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Target Audience Subsets Method of Engagement 

Gippsland 
Water 
Consultative 
Committees 

 Customer 
Consultative 
Committee 

 Environment 
Consultative 
Committee 

Focus group approach with 
briefing, workshops and 
feedback 

Community 
Environment 
Groups 

 Waterwatch 

 Landcare 

 

 

 

 Newspaper and radio. 

 Interactive web media 
forum/survey/ 
submissions. 

 Facilitated community 
forums. 

Developers 

 
 Land developers 

 Business developers 

 Community 
developers 

 Private economic 
development 
consultants 

 Newspaper and radio. 

 Interactive web media 
forum/survey/ 
submissions. 

 Facilitated community 
forums. 

Local Members 
of Parliament 

State and Federal 
Members of Parliament 

 

 

 

 

 

Letter of invitation to 
engage through a range of 
methods including: 

 Interactive web media 
forum/survey/ 
submissions. 

 Facilitated community 
forums or local 
government information 
& feedback briefings.  

Employees  Gippsland Water 

 Contractors  

Internal briefing and 
participation sessions  

 

Recreational 
Groups 

 Fishing Clubs 

 Four wheel drive 
groups 

 Aquatic Sports 
groups 

 Boating Clubs 

 Newspaper and radio. 

 Interactive web media 
forum/survey/ 
submissions. 

 Facilitated community 
forums. 

 

9.3 Consultation and Engagement Methodology 
 
Gippsland Water ran three public forums during early December 2011 in each of 
Warragul, Sale and Traralgon.  These were advertised extensively in the lead up in 
relevant local newspapers, as well as on local radio and television stations.  In 
addition, Gippsland Water wrote directly to all local councils and members of 
parliament within our service district, all major industrial customers, and various 
government agencies as identified in Table 54.  The groups to whom letters were 
sent were given the option of attending one of the public forums or having a special 
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meeting.  In addition, Gippsland Water provided a presentation and consultation 
session with its Customer Consultative Committee.   
 
The attendance at the public forums was small.  Table 55 details the various 
sessions that were conducted and the number of attendees. 
 
Table 55 – Attendance at sessions 
Session Attendees 
Warragul 2 Melbourne Water representatives and 1 member of the 

public 
Sale 2 members of Gippsland Water Customer Consultative 

Committee and 1 member of the public 
Traralgon 3 major customer representatives and 2 members of the 

public 
Murray Goulburn Plant manager 
WGCMA 1 officer of the agency 
Wellington Shire 9 Councillors and 5 officers (council meeting) 
 

9.3.1 Share Your View online program 
 
In the past, Gippsland Water has found that community workshops for Water Plans 
and Water Supply Demand Strategies have not been well attended.  It was thought 
that this may in part be due to customers having limited time to attend a community 
workshop.  It can be difficult to find the right timing, given the diverse range of 
customers.  To address this problem, Gippsland Water chose to also provide an 
online forum to engage with customers and stakeholders on issues relating to the 
WSDS.  A “screenshot” of this forum is shown in Figure 37.  The forum was 
accessible during the period 1 December 2011 to 7 January 2012 and was 
extensively advertised in newspaper, radio and television media. 
 
The forum used a commercially available package that has been used by other 
Water Corporations in Victoria.  The forum homepage provided quick access to a 
range of resources including: 
 

 An online discussion board; 

 A quickpoll survey; 

 Frequently asked questions; 

 Short fact sheets on various aspects of the WSDS; 

 The draft WSDS; and 

 Feedback forms. 

 
By providing a range of documents relating to the WSDS at different levels of detail, 
as well as a range of methods for providing feedback, customers could choose their 
level of engagement depending on interest level and available time.  The site allowed 
customers to simply be informed, to provide quick comments or agree/disagree with 
others, or to provide detailed written feedback.  For a user to provide feedback, it was 
necessary for them to register.  This process helped ensure quality of feedback and 
gathered useful statistics enabling analysis such as looking for patterns in opinions 
and geographic location.   
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Figure 37 – Share your view online forum 
 
The forum prompted discussion by asking the following questions: 
 
1. Are some uses of water more important than others? 

2. Do low level (Stage 1) water restrictions bother you? 

3. Would you be prepared to pay more for your water to reduce the possibility of 
water restrictions? 

4. Based on your local knowledge and experience, what should Gippsland Water do 
to improve the dependability of your water supply?  

5. Should all Gippsland Water towns incur the same level of water restrictions in dry 
times? 

6. What was the reason for your visit today?  

 
Table 56 below summarises the statistics of stakeholder engagement by means of 
the Share Your View internet site and forum. 
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Table 56 – Statistics of online engagement  

Total number of site visits  553 

Number of individual visitors 302 

Total videos played 55 

No. of individuals who watched a video 32 

Downloaded Documents   

Draft WSDS 26 

Supply and Demand in the water industry 22 

Permanent Water Saving Rules 16 

Levels of Service 22 

Water Use Actions 15 

Total documents downloaded 101 

Number of individuals who downloaded documents 34 

Comments   

Number of individuals who made comments 4 

Number of people who agreed with others’ comments 0 

Number of people who disagreed with others’ 
comments 

0 

Percentage of respondents who live in GW service area 50% 

Percentage of respondents who are GW customers 50% 

Age distribution of 
respondents 

 18-26 0% 

 26-39 25% 

 40-54 50% 

 55-64 0% 

 65+ 25%  

Individuals who viewed FAQs 5 

Individuals who took Quick Pol 2 

% of visitors who registered 1.7 

% of visitors who downloaded documents 10.6 

 
It can be seen that quite a number of individual people accessed the site during the 
consultation period, although in terms of Gippsland Water’s population served, this 
constitutes only a quarter of one percent.  It can be seen of those who visited the 
site, only about 10% downloaded the draft WSDS or other documents.  An even 
fewer number chose to register and post comments.  It is not known why so few 
chose to register.  The registration process sought a small amount of personal data 
including post code, email address and age bracket and perhaps this discouraged 
some people.  Others may have simply wanted to be informed only. 
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9.4 Feedback received from the consultation and engagement process 
Table 57 summarises feedback received by Gippsland Water via all means of consultation and discusses how Gippsland Water will address 
this feedback. 
 
Table 57 – Summary of stakeholder feedback 

Feedback 
source 

Key comments/concerns How has/will Gippsland Water consider(ed) this feedback? 

Water is often taken for granted in town supply areas 
compared to those who rely on tankwater. 

Noted. 

In addition to urban uses, water is important for the 
environment, agriculture and local industry. 

Noted. 

Water is central to healthy communities. Noted. 

People understand the need for water restrictions at times. Noted. 

Dual pipe systems are considered not feasible in existing 
urban areas. 

Gippsland Water will work with developers and councils to 
investigate the feasibility of 3rd pipe recycling schemes and 
recognises these are more likely to be feasible in new 
developments. 

General 
comments at 
Warragul 
Forum 

Concern about risk of access to Tarago Reservoir. Gippsland Water has strong relationships with the Melbourne retail 
water corporations who have entitlement to water in Tarago 
Reservoir.  It is true that Gippsland Water’s ongoing access to a 
portion of Tarago Reservoir is not guaranteed but through ongoing 
liaison, the current share is likely to be secure for at least the next 
5 years.  However, Gippsland Water is also committing to other 
projects in the Tarago System such as the interconnection with 
Moe to reduce reliance on Tarago Reservoir. 
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Feedback 
source 

Key comments/concerns How has/will Gippsland Water consider(ed) this feedback? 

The Moe-Warragul interconnection was welcomed but there 
was a concern about relying solely on infrastructure solutions. 

Gippsland Water will be continuing with many of the conservation 
and efficiency options set out in the 2007 WSDS as water use per 
person has decreased since 2007 and the ongoing implementation 
of these conservation and efficiency measures has no doubt 
played a role in this.  However, the effectiveness of some of these 
measures is beyond Gippsland Water’s control.  An example of 
this is the rebate scheme for water efficient appliances.  While 
Gippsland Water can encourage take up of these rebates, we 
cannot enforce it and therefore infrastructure options will still play a 
role in securing water reliability. 

Catchment management should be high on Gippsland Water’s 
agenda.  Investing in water quality can save expenditure on 
treatment. 

Gippsland Water agrees with this.  We currently have a Catchment 
Officer who works closely with local councils and the WGCMA  in 
assessing applications for development within catchments.  Many 
of Gippsland Water’s catchments are Declared Catchments under 
the Catchment and Land Protection Act 1994 as outlined in 
chapter 4.  This provides for Gippsland Water to be a referral 
agency for development applications.  We note that two 
catchments (Thomson River below Thomson Reservoir and 
Macalister River below Lake Glenmaggie) are not declared and will 
work to rectify this through contribution to the Regional Catchment 
Strategy. 
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Feedback 
source 

Key comments/concerns How has/will Gippsland Water consider(ed) this feedback? 

Concern about risk of algae in Tarago Reservoir.   The Tarago Reservoir is operated by Melbourne Water and it is 
their responsibility to manage the risk of blue green algae.  
Melbourne Water has catchment management controls in place to 
reduce the risk as well as regular monitoring to detect algae before 
it is a risk to the public.  Gippsland Water and Melbourne Water 
have arrangements in place for prompt notification of outbreaks.  
The proposed interconnection of Moe and Warragul will reduce 
reliance on the Tarago Reservoir and provide a back up supply in 
the event of an outbreak. 

Gippsland Water should encourage councils and developers to 
adopt Water Sensitive Urban Design (WSUD). 

WSUD is the process of involving the whole water cycle in design 
of residential, commercial and industrial developments.  This 
process incorporates the concepts of recycling water for 
appropriate reuse, as well as reducing the impact of urban 
development on the environment.  For example, a new 
development could incorporate a wetland that captures storm 
runoff, capturing that runoff and using natural processes to treat 
the water to a standard suitable for irrigating private and public 
gardens.  It is likely the scheme would be a decentralised scheme.  
Gippsland Water would support such schemes where they are built 
to appropriate standards and where costs are borne by 
developers.  Gippsland Water would need to be satisfied that 
mechanisms are in place for revenue to be recovered to cover 
operating costs in the event that operation of the scheme ever 
reverted to Gippsland Water.  

Concern over recent storage levels in Tarago Reservoir. In recent years, Tarago Reservoir has been operated at a level of 
approximately two thirds capacity.  This is due to a structural issue 
with the dam wall.  Melbourne Water are intending to rectify this 
during 2012. 



Gippsland Water - Water Supply Demand Strategy 2012 Page 150 of 194 

Feedback 
source 

Key comments/concerns How has/will Gippsland Water consider(ed) this feedback? 

Gippsland Water needs to work closely with SRW and DSE to 
understand and manage risks associated with the Sale aquifer.  

 

Gippsland Water agrees with this and has already initiated 
discussion with SRW and DSE.  The Sale (Boisdale) aquifer has 
been shown in some investigations to be subject to future risk of 
depletion.  This risk stems from possible connectivity with deeper 
aquifers that are known to be in a state of rapid depletion.  The 
extent of this connectivity needs to be better understood in order 
that the risks can be better determined.  As the resource is 
managed by SRW, Gippsland Water cannot undertake this alone.  
Gippsland Water will commit to working closely with SRW and 
DSE to work towards this goal. 

General 
comments at 
Sale forum 

Gippsland Water needs to think more about long term actions if 
aquifer sustainability risks are found to be high. 

This is a valid statement.  However, the risks are deemed to be 
low in the short term as water levels in Gippsland Water’s bores 
are relatively high compared with the pump depth.  The pumps can 
also be lowered further.  As per the WSDS Guidelines, Gippsland 
Water is first going to work towards better understanding the risks 
and timing of those risks so that the 2017 WSDS will be in a 
position to determine longer term actions. 
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Feedback 
source 

Key comments/concerns How has/will Gippsland Water consider(ed) this feedback? 

Gippsland Water should have plans to address risks of aquifer 
contamination or other causes of the Boisdale aquifer 
becoming unusable. 

Gippsland Water has a water quality risk management plan for all 
supply systems which considers risk to the raw water supply in 
terms of quality and quantity.  In the case of Sale the risk of local 
aquifer contamination is reduced by the fact that Gippsland Water 
operates 4 bores over a 1.2 km space.  If one bore is found to be 
polluted during routine testing, others can be brought online in its 
place. 

Gippsland Water also closely monitors the water level draw down 
in each bore such that detection of supply issues is made in a 
timely manner. 

Gippsland Water has no jurisdiction over the aquifer as we simply 
extract water under a licence issued by SRW.  Gippsland Water 
meets regularly with SRW and water quality is a regular agenda 
item.   

There is a preference for cheaper good quality water rather 
than expensive high quality water. 

It is assumed that this comment refers to the aesthetics of Sale 
groundwater.  While the water supplied meets safe drinking water 
regulations, taste and odour issues inherent with groundwater are 
sometimes noticed.  Removing this would be expensive and 
possibly unnecessary.  Given the small amount of feedback, GW 
cannot be sure if this view is representative of the whole customer 
base. 

Gippsland Water should seek federal or state funding for 
aquifer investigations. 

Gippsland Water has already started discussions with DSE and 
SRW to ensure that aquifer investigations are undertaken in a 
cooperative and collaborative manner.  SRW are currently 
preparing a groundwater atlas that will serve as valuable input to 
future groundwater investigations. 
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Feedback 
source 

Key comments/concerns How has/will Gippsland Water consider(ed) this feedback? 

Permanent water saving measures was seen as a good option 
by everyone. 

Gippsland Water agrees. 

Gippsland Water should be more transparent about how water 
is shared between industry and households and how costs are 
shared. 

Gippsland Water cannot disclose details of confidential contracts 
with individual major customers, much the same as how the water 
use details of an individual residential customer would not be 
disclosed publicly.  However, Gippsland Water already publicises a 
significant amount of data on industry water usage in our Annual 
Reports.  For example consumption by customer type is detailed 
on page 18 of the 2010/11 Annual Report (available on Gippsland 
Water’s website).  Large customer usage and conservation 
programs were disclosed on page 8 of the Annual Report and 
Business Stream revenues and expenses were outlined in pie 
charts on page 75 of the Annual Report.  These pie charts show 
that major industry (bulk) provided 14% of revenue but only 
constituted 10% of costs.  This demonstrates that the residential 
sector is not subsidising major industry. 

Gippsland Water should make public information about what it 
costs to provide water and treat waste. 

Gippsland Water is working towards this type of disclosure for the 
upcoming  Water Plan 3 consultation process.  

General 
comments at 
Traralgon 
forum 

Gippsland Water should be more transparent with disclosing 
what grants have been received for projects. 

Grants are rarely received for projects.  Government contributions 
to projects like GWF, Loch Sport and Coongulla/Glenmaggie 
sewerage schemes have been openly disclosed in various plans 
and project fact sheets.  Fact Sheet 2 for both sewerage projects 
outlines contributions and can be found on Gippsland Water’s 
website.  
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Feedback 
source 

Key comments/concerns How has/will Gippsland Water consider(ed) this feedback? 

For WP3, more advance notice of community engagement 
should be provided (eg. 3 months). 

This will be done. 

There should be more focus on decentralised alternative water 
systems. 

See comments above in the Warragul forum section in relation to 
Water Sensitive Urban Design. 

The graph presented for the Latrobe system does not reveal 
the true supply – demand risk due to total contracted industrial 
demand. 

This risk is detailed in chapter 7.  Gippsland Water resolved to 
present forecast graphs showing medium climate change and a 
demand forecast based on current actual demand for the Latrobe 
system.  As there is the possibility of closure of some major 
industries that are currently supplied by this system, and due to the 
fact that no major industries have indicated a need to draw their 
full contracted annual volume, Gippsland Water will not be 
planning infrastructure to address the full contract demand.  We 
are also investigating restructuring the way we monitor the volume 
in storage in Moondarra Reservoir and our share of Blue Rock 
Lake such that it could be split into an industrial share and an 
urban share.  This will allow Gippsland Water to determine the 
outlook for each sector and apportion costs of future upgrades and 
access to the proposed drought reserve to the benefitting sector. 

Water pressure and flow rate to water users in Ryans Rd, Buln 
Buln is not adequate.  Some residents need to use a booster 
pump requiring them to also pay for electricity. 

Gippsland Water is about to install a booster pump station at this 
site and currently plans to have this project completed during 
2012. 

Comments 
posted online

For some customers, stage 1 restrictions are no imposition.  
They have made changes in how they use water so they can 
manage in dry years. 

Given the small amount of feedback on this question, it is difficult 
for Gippsland Water to determine if this is a general opinion.  
However, we do acknowledge that stage 1 restrictions are a small 
burden. 
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Feedback 
source 

Key comments/concerns How has/will Gippsland Water consider(ed) this feedback? 

The fixed component of the water bill is too high compared with 
the variable part.  This is a concern for a holiday home owner 
in Marlo who uses little water on an annual basis. 

Gippsland Water does not serve the township of Marlo (which is 
served by East Gippsland Water) but this comment equally applies 
to towns like Seaspray.  Gippsland Water provides two distinct 
services, supply of potable water and collection and treatment of 
wastewater.  Water tariffs include both a fixed and a variable 
component.  For the "average" customer the fixed component 
represents approx 30% of the total water tariff.  Wastewater 
charges however do not include a variable component, 
given meters are not in place for most customers on the 
wastewater system.  Further, techniques used by other water 
corporations to determine a variable component for wastewater 
represent an estimate only of the link between water usage and 
wastewater disposal.  Gippsland Water continues to look for 
efficiencies that will lead to a reduction in the fixed wastewater 
tariff.  

Water for critical human needs should always take priority over 
other uses. 

Noted. 

Some customers would be prepared to pay more for water if it 
meant reducing the likelihood of higher level restrictions (eg. 
Stage 3 or 4). 

Gippsland Water believes this is somewhat intuitive as stage 1 and 
2 restrictions are a small burden, while stage 3 and especially 
stage 4 can put a community at a significant disadvantage.  
However, due to the small number of responses, it is difficult to 
determine the opinion of the majority of customers. 

All houses should harvest rainwater and opportunities to 
harvest stormwater should be pursued. 

Gippsland Water will be investigating these options for some 
systems and where the result is that they are viable based on a 
thorough assessment, they may be pursed.  At present, 
householders have the option of harvesting rainwater and grants 
can be obtained from the government to support this. 
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Feedback 
source 

Key comments/concerns How has/will Gippsland Water consider(ed) this feedback? 

WGCMA recommends Gippsland Water develop options for 
Briagolong in conjunction with the proposed Avon and Wa De 
Lock management plan. 

As this document is yet to be prepared, Gippsland Water cannot 
incorporate it into the 2012 WSDS.  However, Gippsland Water 
has had discussions with SRW in recent years in relation to 
management of the Wa De Lock aquifer and will continue to work 
closely with SRW during the development of the management 
plan. 

WGCMA recognises the forecast growth in demand in the 
Tarago system and points out the impact the proposed Moe – 
Warragul interconnection may have on the Latrobe catchment.  

Gippsland Water acknowledges this.  The interconnection will be 
used when the normal supply to Warragul from Pederson Weir is 
insufficient so the interconnection will not be the normal supply 
mode.  In addition, Gippsland Water understands that this issue 
was addressed during the development of the GRSWS which has 
allocated the remaining unallocated portion of Blue Rock Lake.  
While this process has allocated additional entitlement for urban 
consumption, a much larger environmental entitlement was set 
aside to protect the Latrobe River. 

WGCMA suggests further consideration of 3rd pipe systems. Gippsland Water will work with developers and councils and 
consider these schemes where they are feasible. 

WGCMA 
submission 

WGCMA states that the proposed Moe groundwater scheme 
will need to be developed in line with the proposed local 
management plan. 

Gippsland Water acknowledges this and understands its 
responsibility to support its groundwater application with the 
necessary evidence to show the proposed extraction is 
sustainable.  Gippsland Water also welcomes the action in the 
GRSWS that makes the Moe GMA the highest priority aquifer for 
further investigation by SRW and DSE with a view to establishing 
the sustainable extraction limit. 
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Feedback 
source 

Key comments/concerns How has/will Gippsland Water consider(ed) this feedback? 

WGCMA acknowledges the cost of large recycling schemes in 
the Latrobe system but encourages these and conservation 
programs to reduce demand on catchments. 

As the Latrobe system is not currently subject to shortfall and is 
not forecast to be in a position of shortfall in the short to medium 
term, Gippsland Water is not currently proposing to invest in any 
large scale recycling schemes.  The next 5 year water plan will 
certainly not allow for this.  Conservation programs, however, will 
continue to be pursued as they have for the last 5 years. 

WGCMA supports Gippsland Water in better understanding the 
Sale aquifer. 

Gippsland Water welcomes the WGCMA’s support in this. 

WGCMA requests that Gippsland Water undertake 
environmental assessments on the impacts of options that 
would increase harvest capacity of Moondarra and Blue Rock. 

Gippsland Water is not proposing to undertake one of these 
actions in the short to medium term.  If and when an action of this 
nature is required, Gippsland Water will evaluate options taking 
environmental impacts into account. 

WGCMA has concern about lack of environmental assessment 
of options in the draft WSDS. 

When the draft WSDS was released, Gippsland Water had only 
undertaken the preliminary identification of options in house.  The 
detailed assessment of options has now been done (see chapter 
8) and this has considered environmental impacts. 

Concern that the draft WSDS does not provide a detailed 
economic assessment of options proposed. 

 

See above comment.  The detailed assessment in chapter 8 
includes life cycle costing. 

Individual 
submission 1 

Concerned about cross subsidies and whether headworks 
upgrades to support rapidly growing areas are being 
subsidised by other areas. 

New customer contributions (NCC) are paid by developers on a 
per lot basis for new connections to Gippsland Water's water and 
sewerage networks. The contributions vary, depending on the size 
of the property but do provide revenue to offset, to some degree, 
the costs associated with new works.  NCC's are applied on the 
same basis across all Victorian water corporations, and are 
approved by the Essential Services Commission. 
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Feedback 
source 

Key comments/concerns How has/will Gippsland Water consider(ed) this feedback? 

Concerned about lack of a groundwater management plan for 
the Sale WSPA (Boisdale aquifer). 

Gippsland Water is also concerned about this and SRW is aware 
of this concern.  They are currently preparing their groundwater 
atlas that will be a useful tool to enable subsequent aquifer 
investigations.  The GRSWS sets as policy that the government 
will consider downgrading some WSPAs such that they only 
require a local management plan rather than a statutory 
management plan.  This will only be done where a detailed 
assessment determines it is appropriate.  The Sale WSPA is listed 
as one of these so until that determination is made, a management 
plan will not be prepared.  DSE is currently proposing to make this 
determination in 2012. 

Concerned about lack of contingency for the Sale water 
system in the event of power failure as the system relies on 
pumps to fill the water tower. 

The Sale WTP has 2 diesel pumps that start automatically in the 
event of power failure.  These are tested each week and 
maintained regularly.  Gippsland Water believes this addresses the 
risk raised. 
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Feedback 
source 

Key comments/concerns How has/will Gippsland Water consider(ed) this feedback? 

Individual  
submission 2 

 Notes that the Boisdale aquifer at Sale is a finite supply. 

 This water is important for agriculture outside the MID. 

 Suggests Gippsland Water construct storages on 
Glenmaggie Creek near Seaton. 

 Suggests this water is good quality and could supply 
Heyfield, Sale and Maffra, freeing up groundwater for 
agriculture. 

While the WSDS shows that there is no current pressing need for 
action in the Thomson-Macalister or Sale systems, Gippsland 
Water investigated this option out of interest.  It was found that: 

 Glenmaggie Creek’s average annual flow for the 2006-2010 
period was 8,500 ML/y.  This is slightly more than twice the 
annual demand of Sale, Maffra and Heyfield.  This would result 
in a water system taking half the annual flow which is unlikely 
to be acceptable. 

 On stream storages are currently not supported by government 
so Gippsland Water would have to find an appropriate location 
for an offstream storage of about 3 GL capacity as most of the 
water would need to be harvested in winter.  This would be an 
expensive project. 

 The Sustainable Diversion Limit of the stream is 340 ML/y and 
of this 55 ML/y has been allocated.  This leaves only 285 ML/y 
available as winterfill which is insufficient for the towns in 
question. 

 The minimum passing flow in winter before water can be 
diverted is 42 ML/d.  The average winter flow is only about 17 
ML/d meaning that on most days Gippsland Water would not 
be able to harvest water. 

 In conclusion, Gippsland Water deems this source to be not 
feasible for supply to Sale, Maffra and Heyfield. 

DSE (Water 
Group) 

The purchase of the additional share of Blue Rock Lake should 
be explicitly mentioned as an action.  

This has been included in the action plan in chapter 8. 
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Feedback 
source 

Key comments/concerns How has/will Gippsland Water consider(ed) this feedback? 

The options development and assessment process has been 
documented to ensure transparency.  However, due to an 
inconsistency between sections 3 and 8 of the draft, it appears 
as though Gippsland Water is not being transparent. 

This has now been addressed with the complete options 
development and assessment process documented in chapter 8. 

It is suggested that Gippsland Water includes a short 
discussion about possible yield impacts in catchments affected 
in recent years by bushfires.  These include Mirboo North, 
Tarago and Thomson - Macalister systems.  DSE suggests the 
impact will probably be small as most forests in these 
catchments (in particular Mirboo North and Tarago) are not ash 
but mixed species and impacts will probably not be realised 
until after the next WSDS. 

This has now been addressed.  See chapter 7.5. 

Gippsland Water should provide discussion on how levels of 
service chosen will be influenced by customer consultation. 

This has now been addressed.  See chapter 9. 

A schematic showing the proposed interconnection between 
the Latrobe and Tarago systems should be provided. 

This is now shown in chapter 8. 

The minimum level of service being proposed should be clearly 
documented. 

This is now documented in chapter 7.4. 
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Feedback 
source 

Key comments/concerns How has/will Gippsland Water consider(ed) this feedback? 

It is suggested, consistent with the Guidelines, that 
Briagolong’s yield forecast in “return to dry” conditions be 
provided as this system draws from a shallow unconfined 
aquifer.  DSE also suggest purchasing additional groundwater 
licences as an option for this system to maintain supply – 
demand balance. 

 

While Gippsland Water recognises that the Guidelines do suggest 
that the “return to dry” scenario is appropriate for unconfined 
aquifers, Gippsland Water feels that this may be a generalisation 
and that this may not be appropriate for all unconfined systems.  A 
detailed groundwater water balance model was prepared for this 
system to enable yields to be estimated and during calibration it 
was found that applying the “return to dry” inputs led to 
groundwater levels that were conservatively low and did not reflect 
observed levels during the recent drought.  This led to a yield that 
was thought to not be realistic.  It is noted that during the 
Millennium Drought, this system performed better than many 
stream based systems.  Gippsland Water therefore deems this 
scenario to be inappropriate for this system. 

 

The results of the above mentioned modelling exercise also show 
that the annual yield (at 95% reliability) of the Briagolong system is 
close to the current demand (about 90 ML/y).  Gippsland Water’s 
groundwater licence is for an annual volume of 160 ML/y.  The 
modelling showed that if Gippsland Water increased its use 
towards this value, or if irrigation usage increased significantly, 
then Briagolong’s reliability would decrease.  This suggests that 
purchasing additional licence would have no impact on yield.  
Obtaining clarity (in the form of a management plan) about 
management of current demands on the whole aquifer is more 
important in the shorter term. 
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Feedback 
source 

Key comments/concerns How has/will Gippsland Water consider(ed) this feedback? 

For the Tarago system, has Gippsland Water considered 
construction or purchase of off stream storage or alternatively 
bringing the Drouin raw water basin back online? 

In 2010, Gippsland Water developed a system plan for the 
Warragul/Drouin water system.  During this exercise, modelling 
was performed on several options, including bringing the 140 ML 
Drouin Basin back online, to assess the yield increase of each 
option.  It was found that the size of storage required in order to 
significantly improve yield and buffer drought events was 400 ML.  
This makes sense as the volume of additional water sourced from 
Tarago Reservoir during the 2006/07 drought year was 270 ML.  
The Drouin basin on its own is insufficient to make a significant 
difference, and with the 400 ML/y Tarago supplementary supply 
agreement, it is not needed for some time. 

While Gippsland Water could build a 400 ML off stream storage, 
this would be expensive, susceptible to algae problems, and it 
would be difficult to find a suitable location.  In addition, it would be 
hard to sell the idea to the public given Tarago Reservoir is 
nearby.  With current uncertainty as to the future usage 
arrangements of Tarago Reservoir once the desalination plant 
comes online, Gippsland Water would not rush in to building large 
off stream storages. 

The long term option for the Latrobe system of raising the  
Moondarra Reservoir wall would require an environmental 
effects statement and may lead to a modification to Gippsland 
Water’s BE in order to ensure the environment did not suffer 
disproportionately. 

This is noted. 

The tables in chapter 7 refer to the risks of the "dry scenario".  
It is unclear what this scenario is. 

This has now been addressed.  This refers to dry gradual climate 
change. 

In the outlook graphs in chapter 7, it is not clear what “history” 
refers to. 

This is demand history.  This has now been addressed. 
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Feedback 
source 

Key comments/concerns How has/will Gippsland Water consider(ed) this feedback? 

The draft states that some systems are not sensitive to climate 
change.  However, this refers to the Gippsland Water system 
yield being relatively insensitive to climate change and it is 
possible that the reader may infer that the whole resource is 
insensitive to climate change. 

This point is noted.  It has now been addressed in chapter 7.  
Gippsland Water agrees that in most systems, climate change is 
likely to have some impact on annual streamflows, most likely as a 
reduction in sustained higher flows.  Many of the streams that 
Gippsland Water relies upon have reliable base flow (sometimes 
due to groundwater interaction) and are forecast to retain this 
reliable base flow.  In many systems, Gippsland Water’s extraction 
from a stream is a small portion of annual flow and therefore with 
reliable base flow, the urban supply is likely to also remain reliable. 
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10 Water Supply Demand Strategy 2012 – Alternative 
Water Resources Atlas 

 

10.1 Purpose 
This Alternative Water Resources Atlas is presented to identify the geographical 
locations of alternative water resources within Gippsland Water’s service area that 
are within either Gippsland Water or local council infrastructure.  In general this 
means stormwater or wastewater.  Other alternative water resources such as tank 
water are recognised by Gippsland Water but are not detailed in this atlas.  
Identification of an alternative water resource does not imply that it will be used, 
rather it provides information to people or organisations, both private and 
government, who may consider applying for an entitlement to use the resource, in 
general for a non-potable use.  The main advantage of using such resources is that 
demand for high quality potable water is reduced.  Other advantages also exist such 
as reducing flash flooding flows and associated contamination to rivers and streams. 
 
Where possible, typical quantities of the alternative resource are provided.  These 
are available for wastewater but councils do not measure stormwater flows. 
 
The following maps show the physical locations of alternative water resource assets.  
For clarity, only stormwater pipes of 450 mm diameter or greater are shown. 
 

10.2 Gaining access to alternative water resources 

10.2.1 Stormwater 
In the Gippsland Water region, responsibility for stormwater is as follows: 
 
Table 58 
Geographic 
location 

Type of 
conveyance 

Responsible Authority Licence to extract 
required? 

Small street 
stormwater pipe or 
gutter (upstream 
catchment <60Ha) 

Council No, except council would 
need to approve scheme. 

Large stormwater 
pipe or channel 
(upstream 
catchment >60Ha) 

Melbourne Water Yes, from MW. 

Drouin 

Designated 
waterway 

Southern Rural Water Yes, from SRW and MW 
would need to approve 
works. 

Small street 
stormwater pipe or 
gutter  

Council No, except council would 
need to approve scheme. 

Large stormwater 
pipe or channel 

Council No, except council would 
need to approve scheme. 

All towns 
except 
Drouin 

Designated 
waterway 

Southern Rural Water Yes, from SRW and 
WGCMA would need to 
approve works. 
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Gippsland Water found during discussion with councils that there were different 
understandings of the licensing requirements for access to stormwater.  Advice was 
sought from SRW on the matter.  They advised that they assess all applications in 
accordance with the Policies for Managing the Take and Use Licences which explain 
how rural water corporations undertake licensing responsibilities on behalf of the 
Minister for Water.  Within the Gippsland region, SRW is the licensing authority,  
However, Melbourne Water is responsible for the management of water within their 
works including drains.  These policies state that: 

The licensing authority (on behalf of the Minister for Water) can issue a licence to 
extract water from – 

 The stormwater works of an Authority (meaning Water Corporation); or 

 A waterway within an urban area at a place downstream of the stormwater 
works of an Authority or a municipal council. 

The licensing authority must not consider any application to extract water from an 
area where the permissible consumptive volume (PCV) has been exceeded, unless 
permission has been granted by the Minster for Water. 

Where an application seeks to extract stormwater from the works of an Authority that 
does not drain directly into the sea (all Gippsland Water major towns) the licence 
volume shall in general not exceed: 

 50% of the estimated net increase in runoff as a result of urban development 
for an urban area developed before September 2006, less any authorised 
extractions upstream; or 

 Up to 100% of net runoff increase for developments built after August 2006, 
less any authorised extraction upstream. 

Note:  the reason for the 2006 change in policy is that the Central Region 
Sustainable Water Strategy was released then and announced a change in 
stormwater policy. 

If works (such as a pump) are required to extract stormwater from the waterway, then 
a works licence is required.  The licensing authority will issue this consistent with the 
requirements of section 67 of the Water Act.  The local catchment management 
authority will act as a referral authority for this licence. 

In all cases, the licensing authority must be satisfied that sufficient analysis such as 
rainfall-runoff modelling has been done to quantify the net run-off increase due to 
urban development. 

In all cases, the licensing authority must impose relevant and appropriate licence 
conditions to protect downstream users and the environment.  This may include the 
requirement to pass minimum flows and meter offtakes. 

The above rules do not apply to stormwater extraction from the works of a council, in 
which case the relevant council would need to be approached for permission to take 
water.  If stormwater makes its way into a local council drain, the local council can 
divert that water and use it for things like watering sports ovals.  Alternatively the 
council could give permission to a third party to extract water.  Once the water leaves 
the council’s drain and enters a designated waterway (e.g. Waterhole Creek in 
Morwell) or enters a Water Authority’s drain (e.g. large storm drains in Drouin are 
owned by MW), then the licensing authority must be approached for permission to 
divert. 
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While it is recognised that stormwater does form part of the environmental water 
reserve and therefore is not entirely available for diversion, the rapid runoff and 
contaminants conveyed from urban areas can also be detrimental to the 
environment.  Therefore all proposed stormwater schemes need to be assessed on a 
case-by-case basis.  The above rules do not apply to the harvesting of rainwater from 
the roof of a building. 
 

10.2.2 Wastewater 
 
Gippsland Water operates many individual waste water treatment plants (WWTP) 
throughout the region as well as the large Gippsland Water Factory (GWF).  Many of 
the individual WWTPs recycle water for use in irrigating Gippsland Water owned 
farms as well as private farms and sporting grounds.  The GWF can recycle water to 
a high standard for reuse at the Australian Paper mill.  Some individual WWTPs may 
have some spare capacity to provide additional recycled water but in some cases an 
upgrade to treatment processes would be required to meet Department of Health 
requirements for public reuse.   
 
In general, Gippsland Water’s WWTPs with secondary treatment can provide water 
of class C standard which may be suitable for irrigation of pasture.  Tertiary plants in 
general produce class B water suitable for discharge to the environment or for 
irrigation of root vegetables such as carrots.  For irrigation of leaf vegetables such as 
lettuce, or for industrial or non potable urban reuse, class A is generally required and 
additional treatment infrastructure would be required at all WWTPs.  In some cases, 
additional storage would have to be built as well. 
 
It should also be noted that Gippsland Water’s tertiary plants discharge water into 
rivers and wetlands and this water has implicit in-stream uses.  In the Latrobe Basin, 
SRW must maintain minimum environmental flows at several points along the 
Latrobe River before allowing any water to be harvested for industrial or agricultural 
use.  The WWTP discharges increase the river flow, increasing harvest opportunities 
downstream.  The impact of these releases varies throughout the year but it can be 
seen that upstream reuse may affect downstream harvest opportunities.   
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Table 59 – Gippsland Water Waste Water Treatment Plants 

WWTP 
Type of 

Treatment* 

Current 
reuse, if 

any 

Average 
Inflow (ML/y) 

Average 
Reuse (ML/y) 

Drouin Secondary Agriculture 590 176 

Heyfield Secondary Agriculture 123 69 

Maffra Secondary 
Agriculture 

and 
recreation 

368 194 

Mirboo North Secondary 
Agriculture 

and 
recreation 

106 68 

Seaspray Secondary Agriculture 27 0** 

Stratford Secondary Agriculture 110 77 

Willow Grove Secondary Agriculture 19 7 

Moe Tertiary None 2,037 - 

Morwell Tertiary Wetlands 755 620 

Neerim South Tertiary None 46 - 

Rawson Tertiary None 40 - 

Warragul Tertiary None 1,487 - 

*   Secondary treatment means biological oxidation achieving typically 85%-90% 
reduction in biological oxygen demand (BOD). 
Tertiary treatment means enhanced reduction of BOD and suspended solids from 
secondary treated sewerage and significant nutrient reduction. 

 
**  Please note the agricultural reuse facility at Seaspray has only just been 

constructed, hence there is no data. 
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10.3 Major Waste Systems 

 
Figure 38 
 

Gippsland Water operates some large waste outfall systems across its region.  
These are shown in Figure 38 and include: 

 The Saline Water Outfall Pipeline (SWOP) that transports saline waste 
directly from power stations to the ocean for discharge under an EPA licence.  
Average flow in the SWOP is 8,500 ML/y. 

 The Regional Outfall Sewer (ROS) that transports treated waste from the 
Gippsland Water Factory (GWF) to the ocean near Dutson Downs under an 
EPA licence.  This flow is salty and therefore cannot be reused for agriculture. 

 The Sale Sewer that conveys untreated waste from Sale to Dutson Downs for 
treatment then irrigation. 

 The untreated wastewater mains that convey sewerage from various towns in 
and around the Latrobe Valley to the GWF for treatment. 
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10.4  Churchill 

Figure 39 
 
Churchill does not have a dedicated waste water treatment plant (WWTP).  Instead 
its waste water is pumped to the GWF for treatment. 
 
Stormwater drains towards the Hazelwood pondage through both pipelines and open 
channels, with some stormwater going through Lake Hyland.  There may be 
opportunities to create additional storages on the western side of town. 
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10.5 Drouin 
 

 
Figure 40 
 
Drouin has a dedicated waste water treatment plant on the south west side of 
town.  This plant has storage lagoons and treated waste is used to irrigate 
paddocks to the south during Summer.  During winter the treated waste is 
discharged under EPA licence to Shillinglaw Creek. 
 
Gippsland Water was not able to obtain any information on stormwater assets in 
Drouin.  In general, the northern part of town drains into Thompson Drain and 
Whiskey Creek, the eastern side into Gum Scrub Creek East, and the southern 
and western side into King Parrot Creek. 
 
Baw Baw Shire Council has a Warragul/Drouin Strategy which identifies 
opportunities for construction of several wetlands and flood mitigation projects with 
possible reuse opportunities.  These will be in MW’s catchment area and therefore 
are subject to MW approval. 
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10.6 Heyfield 
 

Figure 41 
 
Heyfield has a dedicated waste water treatment plant on the north east side of town 
and treated waste is used to irrigate paddocks to the south. 
 
Stormwater generally drains towards the Thomson River and a wetlands just west of 
the town centre. 
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10.7 Maffra 
 

Figure 42 
 
Maffra has a dedicated waste water treatment plant on the east side of town and 
treated waste is used to irrigate paddocks to the north as well as a nearby recreation 
reserve. 
 
Stormwater generally drains towards the Macalister River to the west of the town.  
There are several open channels where wetlands could be created.  Wellington Shire 
Council has constructed a basin of about 1 ML in Maffra which is used to water a 
local reserve.  They advise there is more potential in this town but more land for 
storage would be needed. 
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10.8 Mirboo North 
 

Figure 43 
 
Mirboo North has a dedicated waste water treatment plant on the north east side of 
town and treated waste water is used to irrigate paddocks to the north as well as a 
nearby golf course. 
 
Gippsland Water does not have details on stormwater assets for Mirboo North and 
since the supply-demand outlook for this town in the short to medium term is positive, 
Gippsland Water did not seek this information from council.  In general, however, 
stormwater flows to the north side of the Strzelecki Highway drain into the Little 
Morwell River which feeds Gippsland Water’s raw water offtake so stormwater 
harvesting on this side of town would derive no net benefit.  Stormwater on the south 
side of the highway quickly leaves the town area and flows steeply into agricultural 
land, with nearby landowners relying on this for stock supplies. 
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10.9 Moe 
 

Figure 44 
 
Moe has a dedicated waste water treatment plant on the north side of town which 
discharges into the Moe drain under EPA licence. 
 
Stormwater networks flow in a northerly direction and feed into the contour drain, 
Narracan Creek and Lake Narracan.  There may be opportunities to create wetlands 
and storages to capture stormwater for reuse. 
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10.10 Morwell 
 

Figure 45 
 
Morwell has a dedicated waste water treatment plant on the west side of town which 
services the western half (approx.) of the town.  This plant discharges into the 
Morwell River via the Morwell wetlands under EPA licence. 
 
The eastern half of the town discharges towards the GWF which also receives waste 
inflows from other towns and industries in and around the Latrobe Valley.  The GWF 
can recycle some of the domestic component of its inflows to a class A standard 
suitable for discharge into Pine Gully Reservoir to supplement the supply to 
Australian Paper.  The GWF was designed to recycle up to 3 GL/y but may only 
recycle water during times when Moondarra Reservoir is below a set level to avoid 
the additional operational expense during times when Moondarra Reservoir is 
spilling. 
 
Stormwater networks flow in a northerly and southerly direction.  The southerly flows 
are directed into a west flowing drain along the northern rim of the Morwell mine and 
into the Morwell River.  Northerly flows enter open channels and discharge to the 
landscape or to Wades Creek.  There may be opportunities to construct wetlands or 
storages to enable recycling of some of these northerly flows. 
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10.11 Neerim South 
 

Figure 46 
 
Neerim South has a dedicated WWTP to the south of the town.  Treated effluent is 
discharged to a small waterway in the upper Latrobe catchment under EPA licence. 
 
Gippsland Water was not able to source information on stormwater networks in 
Neerim South.  In general, the east side of town drains to Red Hill Creek and the west 
side to Scalp Creek and Tarago Reservoir. 
 
Baw Baw Shire has prepared a detailed design for a stormwater reuse scheme in 
Neerim South to supply irrigation water to the football oval.  This scheme is awaiting 
funding. 
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10.12 Sale 
 

Figure 47 
 
Stormwater in Sale generally flows either into Flooding Creek on the west side of 
town or into Lake Guthridge.  Wellington Shire Council have already developed 
infrastructure to allow reuse of stormwater from Lake Guthridge to irrigate 
Stevensons Park, the Botanic Gardens, Victoria Park and Sale Oval.  There are 
plans to construct additional above ground storages to further improve this scheme.  
There is also a functional plan for reuse of stormwater from the North Sale retarding 
basin for the Gippsland Region Sports Complex. 
 
All waste water from Sale is pumped to Gippsland Water’s Dutson Downs facility 
where it is treated and reused for agriculture. 
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10.13 Stratford 
 

Figure 48 
 
Stormwater in Stratford drains towards the Avon River.  There may be opportunities 
to create wetlands or storages for reuse. 
 
The town has a dedicated waste water treatment plant where water is reused nearby 
for irrigation. 
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10.14 Traralgon 
 

Figure 49 
 
Traralgon does not have a dedicated waste water treatment plant (WWTP).  Instead 
its waste water is pumped to the GWF for treatment. 
 
Stormwater in Traralgon generally feeds into Traralgon Creek.  Current government 
policy would not support a dam on Traralgon Creek but options may exist to divert or 
pump storm flows from the creek to an off stream storage.  Alternatively, there may 
be options to create storages or wetlands beyond the current town boundary on the 
north west side. 
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10.15 Warragul 
 

 
Figure 50 
 
The town of Warragul has several natural drainage lines and creeks dissecting it.  
Three of these have retarding basins as shown to prevent flooding the town and 
there are proposals for more.  Stormwater drains into these creeks and flows 
eastwards just to the north of the Princes Freeway.  This water eventually meets the 
Latrobe River.  Of the retarding basins, two are outside the town and one is within the 
town.  The latter is a type of wetland and overhead photography shows it to store 
water, whereas the others simply detain it temporarily.  Baw Baw Shire Council has a 
Warragul/Drouin Strategy which identifies opportunities for construction of several 
wetlands and flood mitigation projects with possible reuse opportunities. 
 
 
Warragul has a dedicated waste water treatment plant on the east side of town which 
discharges to the Hazel Creek under EPA licence. 
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11 Water Security Outlook 
As has previously been discussed, the approach stipulated by the Guidelines for the 
2012 WSDS is one of adaptive management.  Capital projects identified in the WSDS 
that are scheduled for implementation during the Water Plan 3 period (2013 – 2018) 
will be locked in.  Other actions and projects will be brought forward or delayed 
based on their need which will be determined by ongoing water system monitoring.  
Gippsland Water has a number of systems in place to ensure ongoing monitoring 
and prioritisation.  These include: 
 

1. The current water resource status is analysed regularly throughout the year, 
at an appropriate frequency that is determined by the prevailing conditions.  
For each water system, this process examines current streamflows, volume 
in storage, levels with respect to restriction review points, as well as system 
demand.  This ongoing analysis ensures that short term water shortages are 
detected early and actions from the DRP invoked as appropriate. 

2. Longer term trends are reviewed annually.  This involves analysis of the 
latest system demands and growth in customer connections, as well as any 
revised yield forecasts.  Yield forecasts are typically not updated annually as 
yield is a measure of the maximum long term average demand a system can 
satisfy and therefore short term weather variability has little impact.  
However, if a significant change is made to a water system in terms of its 
configuration or entitlements then it may be appropriate to revise the yield 
forecast.  This process ensures that long term deviations from those forecast 
in the WSDS are identified so that Gippsland Water can make appropriate 
changes to actions and priorities.  This is important as some actions may 
have significant planning and delivery lead times. 

3. Finally, a major 5 yearly update of the WSDS is conducted (this report) which 
fully reviews all demand and yield forecasts, assesses progress from the last 
WSDS and sets actions for the next 5 yearly Water Plan as well as beyond. 

This suite of actions will enable Gippsland Water to adopt an adaptive management 
approach to address supply risk but ensure responsible expenditure on 
infrastructure. 

In accordance with the Guidelines, Gippsland Water will report on the outcomes of 
the abovementioned planning activities each November in the form of a Water 
Security Outlook.  The Water Security Outlook will show the current status of each 
water system as summer is approached, as well as any changes to longer term 
trends, and it will document changes to the action plan as appropriate.  Changes to 
actions may involve action from either the WSDS or DRP depending on whether any 
forecast supply-demand issues are short term or longer term. 

11.1 Example Water Security Outlook 
The following is an example Water Security Outlook that was prepared in February 
2012.  An update will be published on Gippsland Water’s website each November. 

11.1.1 Gippsland Water Region Outlook 
The Gippsland Region has recently been subject to significant rainfall.  While rainfall 
for the month of December was slightly below average (see Figure 55) for the central 
and west Gippsland area, rainfall for the last quarter of 2011 was generally above the 
long term average (see Figure 56).  This has resulted in wet catchments that respond 
quickly to rainfall with relatively strong streamflows.   
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The Bureau of Meteorology (BOM) rainfall outlook for the region for the period 
February to April 2012 is for fairly even odds towards either wetter or drier conditions 
than the long term median (see Figure 53).  The outlook for temperature (Figure 54) 
suggests stronger odds in favour of warmer conditions and this may lead to 
catchments beginning to dry out with streamflows responding more slowly to rainfall. 
 
Despite this somewhat inconclusive rainfall outlook, the BOM outlook for streamflow 
in the Latrobe River shows odds in favour of median to high streamflows.  This 
forecast reflects the wetter than average catchment conditions and can be seen in 
both the tercile forecast (Figure 51) as well as the flow exceedance plot (Figure 52).  
The flow exceedance plot shows that during the forecast period, a flow of 30 GL or 
more has a 60% chance of occurring, whereas over the historic period, such a flow 
had only a 35% chance of occurring.  In fact, for the higher end of probabilities (i.e. 
the events that are more likely to occur), streamflows are greater than average. 
 
With an uncertain rainfall forecast that could go either way, it appears that 
antecedent wet conditions are still likely to provide good streamflows in the Latrobe 
catchment at least, and possibly in other catchments used by Gippsland Water. 
 

 
Figure 51 – Latrobe River Flow Forecast Terciles 
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Figure 52 – Latrobe River Exceedance Probability Forecast 
 
 

 
Figure 53 – South Eastern Australia Rainfall Outlook 
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Figure 54 – South Eastern Australia Temperature Outlook 
 
 

 
Figure 55 – Victorian Rainfall for December 2011 as Percentage of Mean 
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Figure 56 – Victorian Rainfall for Last Quarter of 2011 Compared with Average 
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11.1.2 System Specific Outlooks 

11.1.2.1 Briagolong 
 

System Briagolong 

Current Status 

Current aquifer level (m) 54.8 

5 year average aquifer 
level at this time of year 
(m) 
 

54.5 

Aquifer level at this time 
in drought year (m) 

51.5 

Summer Outlook 

Likelihood of water 
restrictions or other 
actions from the DRP 

Current aquifer levels are close to the 5 year average for 
this time of year.  Water restrictions have not been 
necessary in the last 5 years.  In 2007 (the drought year) 
restrictions went as far as stage 3.  It is unlikely that 
restrictions will be required this summer but as stated in 
the 2012 WSDS, this system is subject to risk should 
irrigation usage increase in the region. 

Longer Term Trend 

Briagolong System
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This section will contain an update of trends with respect to long term demand and 
yield as new information comes to hand.  Changes to WSDS actions will be 
documented. 
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11.1.2.2 Erica - Rawson 
 

System Erica - Rawson 

Current Status 

Raw water basin level 
(ML) 

36.4 

3 year average basin 
level at this time of year 
(ML) 

* 5 year average not 
available 

40.6 

Summer Outlook 

Likelihood of water 
restrictions or other 
actions from the DRP 

While basin levels are lower than average, the volume in 
storage is currently sufficient for about 4 months demand.  
This system has a history of being highly reliable and it is 
unlikely that restrictions will be required this summer. 

Longer Term Trend 

Erica Rawson System
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This section will contain an update of trends with respect to long term demand and 
yield as new information comes to hand. Changes to WSDS actions will be 
documented. 
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11.1.2.3 Latrobe 
 

System Latrobe 

Current Status 

Volume in storage (ML) 54,599 

5 year average storage 
volume for this time of 
year (ML) 
 

48,425 

Storage volume at this 
time in dry year (ML) 

37,133 

Summer Outlook 

Likelihood of water 
restrictions or other 
actions from the DRP 

The Latrobe system is currently at nearly full capacity and 
significantly higher than recent years at the same time.  In 
those years restrictions were not required and it is unlikely 
that restrictions will be required this summer. 

Longer Term Trend 

Latrobe System
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This section will contain an update of trends with respect to long term demand and 
yield as new information comes to hand. Changes to WSDS actions will be 
documented. 
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11.1.2.4 Mirboo North 
 

System Mirboo North 

Current Status 

Average stream flows 
over last month (ML/d) 

4.1 

Average stream flows at 
this time of year (ML/d) 

3.4 
 

Streamflows at this time 
in a dry year (ML/d) 

2.9 

Summer Outlook 

Likelihood of water 
restrictions or other 
actions from the DRP 

Streamflows are currently higher than the 4 year average 
and higher than at this time during the 2007 drought year.  
Restrictions were not required in the last 4 years and it is 
deemed unlikely that restrictions will be necessary this 
summer. 

Longer Term Trend 

Mirboo North System
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This section will contain an update of trends with respect to long term demand and 
yield as new information comes to hand. Changes to WSDS actions will be 
documented. 
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11.1.2.5 Sale 
 

System Sale 

Current Status 

Current aquifer level (m) 3.23 

5 year average aquifer 
level at this time of year 
(m) 
 

4.15 

Aquifer level at this time 
in drought year (m) 

3.26 

Summer Outlook 

Likelihood of water 
restrictions or other 
actions from the DRP 

While the aquifer level appears close to that in the 
drought year, this is of little concern.  In fact, while the 
aquifer is declining slowly (decade scale) and there are 
longer term concerns about its sustainability, it is in 
general a reliable and fairly stable water source.  Current 
drawdown levels are well above pumps and it is deemed 
unlikely that restrictions will be required this summer.  

Longer Term Trend 
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This section will contain an update of trends with respect to long term demand and 
yield as new information comes to hand. Changes to WSDS actions will be 
documented. 
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11.1.2.6 Seaspray 
 

System Seaspray 

Current Status 

Average stream flows 
over last month (ML/d) 

12 

 

Average stream flows at 
this time of year (ML/d) 

2.5 

Streamflows at this time 
in a dry year (ML/d) 

0 

Summer Outlook 

Likelihood of water 
restrictions or other 
actions from the DRP 

Flows for the last month have been significantly better 
than the average of the last 5 years and are more than 
sufficient to meet town demand.  While the Merrimans 
Creek can suffer rapid streamflow decline, it is unlikely 
that high level restrictions (stage 3 or 4) will be required 
this summer.  Lower level restrictions and water carting 
may be required in the event of high holiday season 
demand. 

Longer Term Trend 

Seaspray System
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This section will contain an update of trends with respect to long term demand and 
yield as new information comes to hand.  Changes to WSDS actions will be 
documented. 
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11.1.2.7 Tarago 

System Tarago 

Current Status 

Average stream flows over last month (ML/d) 64 

Average stream flows at this time of year (ML/d) 51  

Streamflows at this time in a dry year (ML/d) N/A 

Usage of Tarago Reservoir (ML) 0 

Average usage of Tarago Reservoir at this time of year (ML) 4 

Usage of Tarago Reservoir at this time in a dry year (ML) 223 

Summer Outlook 

Likelihood of 
water 
restrictions or 
other actions 
from the DRP 

It can be seen that streamflows in the Tarago River are higher than 
average at present and Gippsland Water has not used any of its 
supplementary 400 ML in Tarago Reservoir.  This supplementary 
volume is not used in many years but it can be seen that during a 
drought year it is heavily relied upon.  As streamflows are relatively 
high and the full supplementary volume is still available, it is unlikely 
that restrictions will be required this summer. 

Longer Term Trend 

Tarago System
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This section will contain an update of trends with respect to long term demand and 
yield as new information comes to hand.  Changes to WSDS actions will be 
documented. 
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11.1.2.8 Thomson - Macalister 
 

System Thomson - Macalister 

Current Status 

Current Allocation (%) 100 

Average allocation at 
this time of year (%) 

100 

Allocation at this time in 
dry year (%) 

70 

Summer Outlook 

Likelihood of water 
restrictions or other 
actions from the DRP 

As Gippsland Water currently has a full allocation, it is 
very unlikely that restrictions will be required this summer. 

Longer Term Trend 

Thomson Macalister System
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This section will contain an update of trends with respect to long term demand and 
yield as new information comes to hand.  Changes to WSDS actions will be 
documented. 
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11.1.2.9 Thorpdale 
 

System Thorpdale 

Current Status 

Average stream flows 
over last month (ML/d) 

6 

Average stream flows at 
this time of year (ML/d) 

3 

Streamflows at this time 
in a dry year (ML/d) 

1.1 

Summer Outlook 

Likelihood of water 
restrictions or other 
actions from the DRP 

Streamflows are currently above average and more than 
sufficient to meet town demand.  Despite this however, 
the Easterbrook Creek can be subject to rapid change 
depending on upstream irrigation activity and weather 
events.  While restrictions are possible this summer, as 
they always are in this system, it is unlikely, given the wet 
catchment conditions, that high level restrictions (stage 3 
or 4) will be required. 

Longer Term Trend 

Thorpdale System
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This section will contain an update of trends with respect to long term demand and 
yield as new information comes to hand.  Changes to WSDS actions will be 
documented. 
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