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Foreword
In 2002, the Department of Primary Industry commenced research for a regional salinity management plan for the Port
Phillip and Western Port region. The project described the sources of, and practical solutions to, dryland salinity and
used text and detailed groundwater flow systems maps of the region’s groundwater and geology to explain its findings.
This Salinity Report is the result of that research and assessment.
Research, investigation and planning for salinity mitigation became an important investment priority of the Government
of Victoria for two decades after salinity’s economic and environmental threats were recognised in the 1980s. But after
2005, as many investment programs matured in other parts of the state, the imperatives for salinity planning and state
investment began to change. Many capital investments, especially in irrigation areas, were completed and some
problems eased. Prolonged drought simultaneously lowered saline water tables and reduced their threat to agriculture.
The emphasis in natural resource management also began to change from threat-mitigation to asset-protection.
Funding bodies now want to make investments that secure high value assets from immediate risk with actions that
create multiple benefits.
As the regional salinity management plan took shape, it became evident that salinity risk is very localised in the Port
Phillip and Western Port region and funding to systematically implement a salinity plan from ‘cover-to-cover’ became
increasingly unlikely. Predictions of a dryer climate also make it difficult to sustain a reliable business case for future
investment. Moreover, while there are salt-affected assets in the region, most of the predicted high risk applies to future
urban development. A new approach was needed to support decision-making and action to address salinity.
This Salinity Report aims to pioneer that new approach. It presents the information collected by the planning project to
support more flexible and local responses to dryland salinity than was provided by past regional plans. This Salinity
Report is designed as a ‘first-stop’ reference book for local governments, agencies, community groups, utility companies,
urban housing, industry and infrastructure developers. It aims to support local assessments about salinity risks, what
sort of investment might be warranted, who might share the costs and to what ends.
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Structure of the report
This report is divided into five sections, followed by appendices:
Executive Summary

Summarises the report’s main messages.

Section One

Introduces the scope and regional context of this report and introduces the Port Phillip and
Western Port region including the characteristics of its five sub-catchments.

Section Two

Describes current knowledge and understanding of salinity in the region.

Section Three

Outlines how this Salinity Report was developed and the process used to set priorities for
action. It also explains a framework for integrating social, environmental and economic
objectives.

Section Four

Defines 12 Salinity Management Zones, identifies the assets at risk from salinity, where
salinity is most likely to have an impact, and describes groundwater flow systems that
influence the occurrence of salinity. It also outlines salinity management actions and
potential targets.

Section Five

Presents an economic assessment, potential cost shares and priorities for investing in the
actions from Section Four.

Appendices

(1)
(2)
(3)
(4)
(5)
(6)

Information sources
Abbreviations
Aquifers of the Port Phillip, Western Port and intersecting Highlands Basins.
Flora and fauna species predicted to be affected by rising watertables.
Glossary
References
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Executive summary
The Port Phillip and Western Port region
The Port Phillip and Western Port region covers approximately 1,245,400 hectares. The region is home to more than 3.9
million urban and rural residents (two thirds of Victoria's population). Fifty per cent of the area is rural farmland and 18%
urban.
The region contains five water catchments: Dandenong, Werribee, Maribyrnong, Yarra and Western Port; with over
7,100 km of waterways, including the Yarra, Maribyrnong and Werribee Rivers, their tributaries and major creek
systems.
Approximately 4,500 agricultural enterprises in the region return a gross value of production in excess of one billion
dollars per year, generating almost $9 billion to the Victorian economy through the multiplier effects of associated valueadding processes. The Regional Catchment Strategy (2004-2009) notes that the average value of agricultural production
per hectare is the highest of any catchment in Victoria. Recreational use of the region's natural assets, mostly
waterways, is highly popular with over 100 million visits annually.
Remnant indigenous vegetation covers around 30% of the region. About 70% of that is protected in parks and in public
land reserves or water supply catchments. The remaining 28% is on private land and considered valuable.

Salinity management in the Port Phillip and Western Port region
The Port Phillip and Western Port Salinity Report draws upon previous documents and new information. Salinity is the
term used to describe the salt content of soil and water. Salinity has become a problem in parts of Australia as a result
of land management which has resulted in a changed water balance and the mobilisation of stored salt. The first signs
of salinity are often only seen on the surface many years after the cause begins to accumulate below the soil surface.
As a result, the benefits from implementing salinity management actions can take substantial time to become evident.
For that reason this report suggests 30-year goals, along with those costs and benefits being considered over a thirty
year period.
Impacts, risks and threats from salinity in this region include:
•
•
•
•
•
•
•

•

In 1998, rising watertables affected between one and two percent of the region. This could potentially increase to
more than 15% by the year 2050.
In 1998, agricultural and horticultural losses due to rising watertables amounted to $330,000. This is could also
potentially increase to $17.8 million by 2050 if predicted groundwater trends continue.
56 fauna species occur in areas that are expected to become affected by rising watertables.
28 flora species occur in areas that are expected to become affected by rising watertables.
Two sites likely to be affected by the consequences of rising watertables are listed under the Ramsar International
Treaty on Wetlands - the western shore of Port Phillip Bay, and Western Port.
Rising salinity levels have been recorded in 32 streams over a minimum period of eight years.
All four urban growth areas identified in the Melbourne @ 5 million Strategy within the Port Phillip and Western Port
region are located in identified Salinity Management Zones. Development in these areas should consider rising
watertables and high salinity levels.
54 historical and cultural sites (not including sites of aboriginal significance) are located in priority areas for salinity
management.

The term “Groundwater Flow Systems” describe natural sub-surface water flow processes. They help to provide a

strategic understanding of salinity and assist in determining appropriate management options. They are classified as
local, intermediate or regional, depending on their hydrogeology and scale.
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Eighteen Systems were identified as a basis for this report. Fifteen Systems are local, two are intermediate and one is
regional. Local systems are the most responsive to recharge-management by altering land use, such as through
revegetation.
The following twelve Salinity Management Zones are identified in this report:.
•

Balliang

•

Cranbourne/Clyde

•

Rowsley

•

Mornington Peninsula

•

Rockbank

•

Bass Valley

•

Upper Maribyrnong

•

Phillip Island

•

Whittlesea/Nillumbik

•

Wyndham/Melton

•

Pakenham/Bunyip

•

Irrigation Areas

For each Salinity Management Zone, this report contains a description of assets and the values they support, landform,
and likelihood of salinity occurring. Specific management actions are recommended taking account of the influence of
the dominant Groundwater Flow Systems. Across the twelve zones, one hundred and three potential salinity
management actions are proposed to protect natural, built and agricultural assets from the threats of salinity.

How this report was developed
A Land and Water Group of the Port Phillip and Westernport CMA operated a Steering Committee to provide high level
advice and direction to the DPI team that prepared this report. All available Salinity Management Plans from other
catchments were reviewed and field service providers in the Port Phillip and Western Port region and in neighbouring
regions were consulted. The project team identified 12 Salinity Management Zones (SMZ’s) to help focus the research;
these were based on geology; watertables; hydrogeology; Recharge and discharge sites and water quality. The
Groundwater Flow Systems underlying each SMZ determined salinity treatment options. Data for modelling and
research was primarily sourced from the Department of Sustainability and Environment; the Department of Primary
Industries; the Department of Infrastructure; Sinclair Knight Merz; Brewin and Associates and Melbourne Water.

Salinity management action
Salinity management actions and the benefits of implementing them are particular to each Salinity Management Zone.
The types of Ground Water Flow systems present; the natural, cultural and built assets of the SMZ as well as current
land use all influence the decision about which types of actions will be most effective in each Salinity Management Zone.
In some Salinity Management Zones little can be done practicably to minimise the threat of salinity due, whereas others
would be high receptive to the implementation of recommended management actions.

Economic assessment
The cost of implementing all actions in every Salinity Management Zone would exceed the present, or likely future,
resourcing. To assist in prioritising future investment, a cost-benefit analysis was undertaken. Priorities were identified
on the basis of current understanding of natural and built assets, characteristics of the identified Groundwater Flow
Systems, and threats posed by salinity in each of the twelve Salinity Management Zones. Details are given in Section 5
and a summary is shown in Table 4. However this ranking (Table 1, below) should be taken as a guide only
Any projects seeking to implement recommended management actions should be developed in consultation with
stakeholders and salinity practitioners in each Salinity Management Zone.
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Table 1:

Recommended investment priorities for Salinity Management Zones

Salinity Management Zone

Cost-Benefit Ratio

Non-market
ranking

Investment
priority ranking

6

Pakenham/Bunyip

3.97

3

1

7

Cranbourne/Clyde

3.14

2

2

2

Rowsley

3.61

10

3

3

Rockbank

2.92

6

4

9

Bass Valley

2.76

9

5

5

Whittlesea/Nillumbik

2.61

4

6

10

Phillip Island

2.70

7

7

1

Balliang

2.74

11

8

8

Mornington Peninsula

2.41

5

9

11

Wyndham/Melton

1.13

1

10

12

Irrigation Areas

1.94

8

11

4

Upper Maribyrnong

2.50

12

12

If the actions listed in this report were implemented, costs would be as indicated in Table 2, below. They amount to a
present value (calculated at 4% discount rate) of $15.4 million spread over 5-years. This investment could return benefits
with a present value (calculated at 4% discount rate over 30-years) of $40.1 million (Table 3).
Table 2:

Present value of estimated costs of implementing the report

Program

Cost ($ M)

Agriculture and Drainage

3.8

Environment

5.4

Salinity Monitoring, Research & Development

2.9

Education & Training

1.4

Program implementation support

1.8

Operating and Maintenance

0.1

Total

15.4

Note:

Discount rate of 4% for 30 years.
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Tangible benefits over 30 years from implementation include $20.1 million of benefits to infrastructure and $20.0 million
to agriculture and forestry (see Table 3), giving the total work a Cost-Benefit ratio of 1:2.61.
Table 3:

Estimated benefits (discounted at 4% over 30 years) of implementing the report

Program

Benefit

$M

Agriculture

Agricultural losses avoided

16.7

Infrastructure

Extra gross margin due to increase productivity

2.9

Land use change

3.8

Lost production due to land retirement (for tree planting
and revegetation)

-3.5

Sub-total agricultural benefits

20.0

Roads and railways

16.9

Other infrastructure benefits

3.2

Sub-total Infrastructure benefits

20.1

Total benefits
Note:

40.1

Figures have been rounded

No modelling was undertaken to analyse the specific benefits to biodiversity from implementing actions from this report
but it is reasonable to assume that the region's 1,860 native flora and over 600 native fauna would benefit. This analysis
also did not include social benefits that would flow from implementation.
As a result, the total benefit from implementation could be considerably more attractive from a combined social,
environmental and financial point of view.
Proposed cost shares for implementation are identified in Table 3.
Table 3:

Summary of potential cost shares ($M over five years)

Major Beneficiary

Year 1

Year 2

Year 3

Year 4

Year 5

State & Federal Governments

0.60

1.19

0.98

0.98

0.89

Local Government Authorities

0.40

0.79

0.66

0.66

0.60

Agricultural Industries

0.16

0.31

0.25

0.25

0.23

Water Authorities

0.44

0.88

0.73

0.73

0.66

Utility Service Providers

0.24

0.48

0.40

0.40

0.36

Local Landholders

0.38

0.75

0.62

0.62

0.56

Total

$2.22

$4.39

$3.64

$3.64

$3.31

Notes: Figures have been rounded
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Section One: Context and background
1.1 Scope of this report
The Port Phillip and Western Port Salinity Report:
•
•
•

Identifies the economic, social and environmental assets that provide values in the region;
Proposes better processes to protect assets and their values from the threat of salinity; and
Promotes sustainable land management to reduce the impacts of salinity on regional assets.

The proposed management actions and research initiatives suggested here are designed to:
•
•
•
•
•

Protect the region's high value soil, water and biodiversity assets from salinity and provide informed salinity
advice to help protect regional infrastructure;
Help rehabilitate and manage salt affected urban and rural land, including aquatic and terrestrial habitats;
Help reduce rising groundwater levels that are driving the salinisation of regional assets;
Improve knowledge and understanding of regional salinity in both urban and rural landscapes; and
Build capacity in land managers, communities, local governments and agencies to address the issues of salinity
in the region.

1.2 Policy context
The Port Phillip and Western Port Regional Catchment Strategy
The Port Phillip and Westernport CMA is responsible for strategic planning and priority setting for integrated natural
resource management across this particular region. Key responsibilities of the PPWCMA are to prepare a Regional
Catchment Strategy in partnership with stakeholders then report annually upon its progress and on the condition of the
natural resources within the catchment.
The Port Phillip and Western Port Regional Catchment Strategy (RCS) defines how natural resource management is
integrated in the region. It describes how Australian and Victorian policies including international obligations are being
achieved.
The RCS outlines a vision and a regional goal with objectives and targets for water resources, land, biodiversity and the
people of the region. This report suggests how several objectives and targets in the RCS could be addressed through
the implementation of its salinity related actions.
This report also provides important information to guide other strategic planning processes including Melbourne @ 5
million and Local Government Planning Schemes, and guidance for on-ground action by Landcare and community
groups.

Interaction with Melbourne @ 5 million
Melbourne 2030: a planning update - Melbourne @ 5 million (December 2008) updated the earlier Melbourne

2030 strategy (October 2002). It outlines the implications of the Victoria in Future 2008 – Population Projections for
Melbourne, which indicate that the city’s population is likely to reach 5 million before 2030
The locations of the four proposed “growth areas”, outlined in Melbourne @ 5 million, coincide with five of the Salinity
Management Zones identified in this report. As a result, future development in those areas should consider the
consequences of rising watertables and salinity and include measures to protect assets, such as through appropriate
planning provisions, construction standards and other instruments.
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Figure 1:

1.3

Melbourne @ 5 Million Growth Corridors and Salinity Management Zones identified by this report

Timeframe for implementation

This report proposes 30-year goals. As a first step, planning activities should include:
•
•
•

The development of Salinity Management Overlays in collaboration with Local Government;
Increasing the capacity to deliver extension activities; and
The prioritisation and development of proposals for localised on-ground salinity management, and

On-ground works such as the establishment of perennial and salt tolerant pastures, planting trees for recharge control
and other options presented in this report, could be delivered progressively.

1.4

Overview of the Port Phillip & Western Port region

The Port Phillip and Western Port region supports important environmental, economic and social assets. More than twothirds of Victoria's population lives in the region yet 50% of the catchment is rural farmland. Over 1.4 million dwellings
and 180,000 businesses serve the needs of over 3.5 million urban and rural residents.
The region covers 1,245,400hectares. It includes over 600 km of coastline, five catchments (Western Port, Dandenong,
Yarra, Maribyrnong and Werribee) and two islands (see Figure 2).
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Figure 2:

Sub-catchments of the Port Phillip and Western Port region

Approximately 4,500 agricultural enterprises in the region return a gross value of production in excess of one billion
dollars per year, generating almost $9 billion to the Victorian economy through the multiplier effects of associated valueadding processes.

1.5

Biodiversity

The region's numerous parks and reserves support rare and diverse species of flora and fauna and provide recreation
and tourism opportunities for visitors. There are approximately 1,860 species of native flora and more than 616 of native
vertebrate fauna found in the region, making it one of the most biologically diverse regions in the State. Of these,
around 240 species of flora and 20 species of fauna are considered threatened by a range of processes including
salinity.
The region includes eight National Parks, six State Parks, eight Marine Protected Areas and a wide range of regional,
metropolitan and local parks and conservation reserves. Locally indigenous vegetation survives in 32% of the area,
including important areas of grasslands seldom found elsewhere.
Approximately 41% of that vegetation is protected in parks or reserves and a further 31% exists on other public land
reserves and in water supply catchments. The remaining 28% is on private land.

1.6

Waterways and wetlands of the region

The region’s system of approximately 8,400 km of waterways and water storage provides drinking water for three
quarters of Victoria's population. The majority of the metropolitan area is serviced by a network of storage reservoirs.
Urban water authorities balance those demands with public expectations for recreation and the environmental
requirements of rivers and streams. Waterways in the region attract more than 100 million recreational visits annually.
One third of the region’s original wetlands have been lost due to land use change but over 900 natural and constructed
wetlands larger than one hectare remain, with a combined area of more than 16,000hectares. Many of them are of
international importance and three are Ramsar listed.
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Section Two: Salinity: Geology, causes and occurrence
2.1

What is Salinity?

Salinity is the term used to describe the salt content in soil and water. Salinity is a natural product from the geological
weathering of soils. Many rocks gradually release salts as they are weathered. Most of it stays at low concentration,
stored in the soil profile.
Salt that is stored in the soil can be dissolved and transported by rainfall or groundwater and concentrated where
evaporation removes the water by drying the ground, or where plants selectively absorb water to live. The salt is simply
left behind and accumulates as the water is drawn off.
Salt can also accumulate when seawater droplets are carried by wind over the landscape and then evaporate,
depositing tiny salt particles onto the ground, or by depositing it with rainfall. That process is referred to as “cyclic
salting”. Cyclic salting is a major cause of salinity in landscapes in south eastern Australia south of the Great Dividing
Range, such as in the Port Phillip and Western Port Catchments.
Groundwater can carry large quantities of dissolved salts and can discharge naturally in the landscape as springs.
These are entirely natural processes and have been going on for millions of years. They are classified as 'primary
salinity'. Many Australian species adapted to thrive in a naturally saline environment. Our landscape evolved to cope
with the balance between cyclic salting and the refreshing effects of rainfall that washed salt back to brackish coastal
wetlands and the ocean.
Salinity has become a problem in parts of Australia as a result of altered land management that changed the water
balance and mobilised stored salt. That is termed 'secondary salinity'.
Secondary salinity occurs in irrigated land, dryland and urban areas. Across Australia an estimated 5.7 million hectares
is currently affected or is at risk of salinity (NLWRA 2001) and if nothing is done about it the area is expected to increase
to 17 million hectares within 50 years. Apart from its obvious impacts on agricultural production, salinity can damage
roads, buildings, and water supply, electricity, gas, sewage and telecommunications networks.
Secondary salinity is usually the result of a groundwater problem because salts are transported by water. Management
practices that contribute to secondary salinity include the clearing of deep-rooted native vegetation and replacing it with
shallow-rooted crops and pastures, poor irrigation practices, and in rare cases, intensive fertiliser application or
installation of infrastructure that interferes with groundwater flow systems. Salinity reduces soil fertility and often
weakens soil structure, leading to increased erosion.
The first signs of salinity are often only seen on the surface long after the cause begins to accumulate below the surface.
That is why this report focuses on Groundwater Flow Systems in the landscape.
Unless plants have the capability to adapt to an increase in salt, they will become less productive and eventually die.
They are replaced by more salt tolerant species which tend to be less productive for agriculture and include some
weeds.
In-stream salinity can occur when rising saline groundwater intercepts streambeds and adds salt and water to the
stream. Under low flow conditions such as in dry seasons groundwater can dominate the salt load in waterways.
Table 7 shows the ten CMA regions in Victoria ranked in order of area affected by shallow watertables. In 1998 the Port
Phillip and Western Port region was ranked 9th, however future predictions based on the worst case scenario, indicate
that by 2020 the region could rise to 8th, and by 2050 it could rise to 6th position (see Figure 3).
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Table 7: Worst case scenario - Predictions of dryland agricultural land (ha) affected by rising water tables (from NLWRA, 2001)
CMA Region

1998 area
(ha)

1998
ranking

2020 area (ha)
worst case scenario

2020 ranking

2050 area (ha) worst
case scenario

2050 ranking

Ratio increase
(1998: 2050)

Corangamite

51 200

6

213 300

2

499 100

3

1:8

East Gippsland

1 800

10

1 800

10

19 100

10

1:11

Glenelg-Hopkins

144 500

1

429 600

1

947 200

1

1:6

GoulburnBroken

123 600

3

193 500

3

739 800

2

1:6

Port Phillip

8 500

9

43 200

8

134 100

6

1:16

Mallee

60 700

5

63 500

6

74 400

7

1:2

North Central

124 300

2

176 500

4

401 400

4

1:3

North East

40 400

7

48 000

7

68 100

9

1:7

West Gippsland

14 100

8

14 000

9

70 600

8

1:5

Wimmera

96 400

4

122 500

5

160 800

5

1:2
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Figure 3:

Predicted watertable trends to 2050 (from NLWRA, 2001)
1998 (top), 2020 (middle) and 2050 (lower) – Worst case scenario.
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2.2

Recharge and discharge

To understand the behaviour of watertables, we need to understand the process by which water enters the groundwater
system. The term 'recharge area' is used to describe land where water leaks through the surface layers of soil and
rootzone and adds to the groundwater system. Rainfall, flooding and other sources of water such as irrigation can
contribute to recharge, especially where surface drainage is inadequate.
Prior to European settlement, the rate at which water entered the groundwater system was balanced between the rate of
uptake of water by native vegetation and the slow percolation of water into the ground, rivers, lakes and eventually the
ocean. Discharge of groundwater, as freshwater, mineral springs and even highly saline springs, varied naturally as a
part of that equilibrium. It responded to seasonal and decadal changes in rainfall.
After settlement, deep-rooted native vegetation was largely removed and replaced by shallow rooted crops and exotic
European vegetation. In the Port Phillip and Western Port region, humans considerably altered the catchment
hydrology. The water balance in future is expected to keep shifting. There is no reason to believe that a new equilibrium
has been reached.
Points in the landscape where the groundwater is in connection with the surface and on balance water leaves the
groundwater system are termed “discharge areas”. Groundwater in excess of plant requirement can 'ooze' from the
surface as springs or seeps. Salts may become concentrated in the root zone in discharge areas.
A watertable can also discharge through the soil surface via capillary action. It is often said that a watertable within two
metres of the soil surface will be in capillary connection with the surface but in practice the strength and span of such a
connection depends on several factors including soil type. Salts can accumulate to extreme concentrations in soil as a
result of capillary action because there is little opportunity to flush them from the soil profile. Salinity will accumulate to
concentrations where no vegetation can grow. Such areas are described as 'scalded' soils.

2.3

Groundwater & Groundwater Flow Systems

There are two independent groundwater basins in the Port Phillip and Western Port region, known simply as the Port
Phillip Basin and the Western Port Basin. Each consists of several aquifers that are more or less connected within each
basin. Their salinity varies considerably between locations and generally increases towards the coast.
Groundwater Flow Systems describe naturally driven sub-surface water flow processes. They were defined during the
National Land and Water Audit (Coram et al, 2001). They can operate at a local, intermediate or regional scale. Our
ability to influence them to control salinity depends on their scale.
Figures 4 and 5 illustrate the main aquifers in the Port Phillip and Western Port region.
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Figure 4:

Figure 5:

Diagram of groundwater flow in the Port Phillip Basin

Diagram of groundwater flow in the Western Port Basin
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Local Groundwater Flow Systems function over a few kilometres (generally less than 5 km) and are sub-catchment
based, as shown in Figure 6. They typically involve 2,000 hectares to 3,000 hectares and have a low capacity to store
water. As a result they respond rapidly to a change in recharge (see Figure 7) through biological treatment such as
revegetation.

Figure 6:

Diagram of a local flow system (source: Coram et al, 2000)

Figure 7:

Time-response characteristics of local, intermediate and regional groundwater flow systems
(Source: NLWRA, 2000)
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Intermediate Groundwater Flow Systems function over 5 km to 50 km and comprise many sub-catchments as shown
in Figure 8. They typically involve 20,000 hectares to 30,000 hectares and have a moderate capacity to store water. As
a result they respond slowly to a change in recharge (see Figure 7). They typically exhibit increased discharge between
50 and 100 years after vegetation is cleared. Biological treatment methods such as revegetation often take many years
to stabilise a hydrologic imbalance these systems.

Figure 8:

Conceptual model of an intermediate groundwater flow system
(Source: Coram et al, 2000)

18

Regional Groundwater Flow Systems often comprise whole basins and operate over very large distances - typically
greater than 50 km, as shown in Figure 9. They respond very slowly to a change in recharge. Discharge increases are
unlikely to become evident until over 100 years after clearing vegetation (Figure 7). Salinity mitigation in regional
systems is very difficult, requiring multiple treatment methods, and requires both substantial community involvement and
engineering options. Biological mitigation methods such as tree planting are unlikely to return positive outcomes in
human timeframes when used in isolation.

Figure 9:

Conceptual model of a regional groundwater flow system (source: Coram et al, 2000)
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2.3.1
Groundwater Flow Systems in the Port Phillip and Western
Port region
Locations of Groundwater Flow Systems in the region are shown in Figure 10 and their estimated characteristics are
given in Table 8. These are the best current estimates based on the outcomes of a planning workshop and discussions
with regional experts.
It is significant that the majority of Groundwater Flow Systems in the region are believed to be local systems and
therefore would be responsive to recharge-management by altering land use. Strategic revegetation is likely to improve
salinity in those areas.
Figure 10 (on following page):

Groundwater Flow Systems in the Port Phillip and Western Port region

20

31

Draft PP&W Salinity Management Plan
Groundwater Flow System type
Biological management

Management Options
Engineering intervention

Salinity Management Zone
Productive uses of saline land
1

2

3

4

5

6

1

Local

Low

Low

Moderate

D D D D D D

2

Local

Low-moderate

Low-moderate

Low-moderate

D D

3

Local

No salinity management options have been assessed, as no salinity issues have been recognised within this GFS

4

Local

Low-moderate

Low

Moderate

5

Local-Intermediate

Low

Low-moderate

Low-moderate

6

Local-Intermediate

Low-moderate

Low

Moderate

7

Local-Intermediate

No salinity management options have been assessed, as no salinity issues have been recognised within this GFS

8

Local-Intermediate

No salinity management options have been assessed, as no salinity issues have been recognised within this GFS

9

Local-Intermediate

Moderate

Low-moderate

Moderate

10

Local-Intermediate

Low

Low

Low-moderate

11

Local-Intermediate

Low

Moderate

Low

12

Local-Intermediate

Moderate

Low

Moderate

13

Local-Intermediate

Moderate

Low

Low

14

No salinity management options have been assessed, as no salinity issues have been recognised within this GFS

15

Local-Intermediate

Moderate

Low

Low

16

Intermediate-Local

Moderate

Low

Low

17

Intermediate-Regional

Moderate

Low

Low

18

Regional-Intermediate

Moderate

Low

Low

7

8

9

10

11

12

D

D

D

D

D

D

D

D

D
D

D
D
D

D

D

D
D

D

D

D

D
D D

D D D

D
D

D

D

D

D

D
D

D

D
D

D

D
D

D

D

D D D
D D

D

D
D

D

D
D D D D D

D
D

D

D

Note: Groundwater Flow Systems with the greatest influence on salinity processes in each Salinity Management Zone are shaded.
Table 8:

Salinity mitigation options and likely impacts for each Groundwater Flow System and Salinity Management Zone
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2.4

Recharge and discharge in the region

Figure 11 shows the areas of high, moderate and low recharge within the region, as well as the areas where salinity
discharge is known to occur.

Figure 11:

2.5

Recharge and discharge in the region (Source: DSE Geospatial database, 2004)

Depth to watertable

Work undertaken in 2000 (SKM 2000) coupled with local knowledge suggests that 20% of the Port Phillip and Western
Port region has a watertable deeper than ten metres from the surface, 50% has a watertable five to ten metres beneath
the surface, 26% has a watertable two to five metres from the surface, and between 1% and 2% of the region has a
watertable closer than two metres from the surface. The areas less than two metres from the surface are of particular
interest because they are already saline or are at immediate risk of developing a salt problem.
Analysis of the estimated Groundwater Flow Systems in the region and maps showing depth to watertable suggests that
much of the land at risk of becoming salt-affected within thirty years now supports horticultural production on the
Mornington Peninsula, Werribee and Bacchus Marsh. Major river valleys such as Werribee, Maribyrnong and Plenty,
Cardinia Creek, the central portion of the Werribee Basin, and the mid to upper Maribyrnong basin are also likely to
become salt-affected.
Some urban areas, especially those located in Salinity Management Zones, are expected to become salt-affected
including areas that are identified for urban growth in Melbourne @ 5 million.
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2.6

Trends in surface water salinity

Trends in surface water salinity from 1994 to 2003 were sourced from Melbourne Water and the Victorian Data
Warehouse (see Table 9). Slightly more than half of the monitoring sites showed a trend of increasing salinity but the
data should be treated with caution. South-eastern Australia experienced unusually low rainfall during that period.
The relationship between run-off and in-stream salinity can be complex. For example if a stream receives water from a
saline aquifer that is intersected by the course of the stream, then surface run-off can reduce the salinity of the stream.
Under those circumstances an increase in salt concentration during dry years is quite natural.
However it is helpful to note the trends in Table 9 at different locations within the catchment and compare those locations
with the region’s Salinity Management Zones and Groundwater Flow Systems. Eight sites are within Salinity
Management Zones. All but one of them showed an increasing trend in salinity concentration.
Salinity concentration in waterways tends to rise in urban areas. The mechanisms for that trend are not fully understood
but the following factors are thought to contribute:
•
•
•
•
•

Modification of flows resulting in removal of 'fresh' water from streams for agricultural and domestic purposes, and
intrusion of saline groundwater to depleted streams;
Pollution of surface water by runoff from industrial areas;
Alterations to hydrologic processes due to increased area of hard surfaces, stormwater system, etc;
Poor irrigation practices in municipal parks and gardens leading to high watertables and saline discharges; and
Runoff from intensively applied fertilisers and soil conditioners used to improve soil structure and fertility.

Positive (increasing) trend in salinity levels

Table 9:

Sites monitored to estimate salinity trends

Waterway

Location

Bass River
Brushy Creek
Corhanwarrabul Creek
Deep Creek
Deep Creek

Glen Forbes
Wonga Park
Wellington Road
Packenham South
Bulla and Bolinda

Diamond Creek

Cottles Bridge

Jacksons Creek
Jumping Creek

Sunbury
Jumping Creek Road

Kororoit Creek

Deer Park

Little River
Maribyrnong River

Little River
Avondale Heights

Merri Creek

Ivanhoe

Mile Creek
Olinda Creek
Plenty River
Skeleton Creek
Steele Creek
Steels Creek
Stoney Creek
Stony Creek
Stringybark Creek
Toolern Creek

Cheltenham Road
Coldstream
Lower Plenty and South Morgang
Laverton
Niddrie
Yarra Glen
Warrandyte
Yarraville (Site 1)
Yering
Melton South
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Negative (decreasing) trend in
salinity levels
No trend in
salinity levels

2.7

Waterway

Location

Toomuc Creek
Watsons Creek
Werribee River
Arthurs Creek
Dandenong Creek
Darebin Creek
Diamond Creek
Eumemmerring Creek
Hallam Valley Drive
Koonung Creek
Mullum Mullum Creek
Ruffey Creek
Steeles Creek
Stony Creek
Andersons Creek
Dandenong Creek
Gardiners Creek
Lerderderg River
Patterson River

Princess Highway
Somerville
Werribee
Hurstbridge
Boronia Road, Stud Road and Pillar’s Crossing
Clark Road
Eltham
Worsley Road and South Gippsland Highway
South Gippsland Highway
Bulleen Road
Deep Creek Reserve
Templestowe
Avondale Heights
Yarraville (Site 2)
Everard Drive
Mile Creek
Monash Freeway
Sardine Creek
National Watersports Centre

Salinity in reservoirs

Salinity in the reservoirs supplying the majority of metropolitan Melbourne is low. Most reservoirs are stable at around
50 microSiemens per centimetre (µS/cm or EC), which is within the range of salinity of rainfall in southern parts of
Victoria.
Water quality in reservoirs is a matter that should be addressed in the context of water quality and nutrient management
strategies prepared by water managers in the region.

35

Section Three: How this report was developed
3.1

Steering Committee

A Land and Water Group of the Port Phillip and Westernport CMA operated as a Steering Committee to provide high
level advice and direction to the DPI team that prepared this report. Committee members included representatives of
EPA Victoria, DPI/DSE and other government agencies, local government and the community.
All available Salinity Management Plans from other catchments were reviewed and field service providers in the Port
Phillip and Western Port region and in neighbouring regions were consulted.

3.2

Identification of Salinity Management Zones

At an early stage, the Steering Committee recognised a need to tackle salinity through integrated programs involving
land and environment management to generate outcomes with multiple benefits. It understood the demographic
complexity of the Port Phillip and Western Port region and the difficulty of achieving progress unless the method clearly
focused on local communities of interest. It saw that the region’s broad social and economic diversity could hinder the
efficiency of implementation programs unless the programs appealed to local people, took advantage of social networks,
and were perceived to improve the environment on a local scale. The population pressure within the region required an
approach that differs slightly from traditional Salinity Management Plans that had been developed elsewhere in Victoria.
As a result, the Steering Committee adopted a place-based approach that combined a region-wide initial assessment
with localised risk assessments to identify assets and their values where they are at risk from salinity. It saw the need to
drive implementation through communities of interest that identify with locally discrete Salinity Management Zones.
The Steering Committee identified twelve Salinity Management Zones (see Figure12), these were guided by a
background report (Pillai 2000) that combined information on:
• Geology;
• Current and predicted watertable levels;
• Hydrogeology;
• Recharge and discharge sites and processes;
• Surface and ground water quality, and
• Identification of salinity management priorities in Corangamite and Draft Phillip Island Salinity Management
Plans.
Salinity Management Zones were refined through consultation with hydrogeologists, government agencies and local
experts. Asset protection was the primary objective within each Salinity Management Zone. Potential actions to
remediate salinity are prioritised within each Zone, based on the risk of salinity to the values that are generated by
assets in the Zone.
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Figure 12:

3.3

Salinity Management Zones in the Port Phillip and Western Port region

Identifying Groundwater Flow Systems

The research supporting this report relied upon the opinion of expert hydrogeologists who further defined Groundwater
Flow Systems that drive salinity processes in the region (see Figure 10 and Table 10). It also included professional
advice from experienced salinity managers and practitioners in other catchments where programs had been successful.
Management options were assessed by their ability to stabilise the movement of groundwater in those systems.
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Table 10: Groundwater Flow Systems underlying each Salinity Management Zone.

Salinity Management Zone

Groundwater Flow System

1

Balliang

1, 2, 9, 16, 18

2

Rowsley

1, 2, 6, 9, 12, 16, 18

3

Rockbank

1, 18

4

Upper Maribyrnong

1, 2, 4, 8, 9, 15, 16, 18

5

Whittlesea/Nillumbik

1, 9, 15, 18

6

Pakenham/Bunyip

1, 9, 15, 17

7

Cranbourne/Clyde

7, 10, 13

8

Mornington Peninsula

1, 3, 6, 9, 10, 13, 16

9

Bass Valley

1, 2, 5, 10, 14

10

Phillip Island

1, 6, 9, 14

11

Wyndham/Melton

1, 2, 9, 11, 16, 18

12

Irrigation Areas

1, 2, 5, 6, 7, 10, 11, 13, 14, 15, 16, 17, 18

Note: The systems most responsible for salinity appear in bold.

3.4

Choosing Treatment Options

Three suggested options are available for treating salinity that is linked with a Groundwater Flow System:
•

Treat the cause – By reducing groundwater recharge through targeted tree planting or using a deep-rooted
perennial plant rotation.

•

Treat the symptoms – By using engineering solutions such as drainage or groundwater pumping to intercept
groundwater before it affects vegetation or enters streams, then disposing of the salt or storing it in the
landscape.

•

Live with it – By planting salt tolerant vegetation, harvesting the salt or using saline groundwater to support
aquaculture initiatives.

The location of Groundwater Flow Systems was compared with the location of each Salinity Management Zone to
determine the range of plausible treatment options, which were then prioritised, depending upon:
•
•

Proximity of known recharge and discharge sites within each Zone, and
Likelihood of a response, which is influenced by the type of Groundwater Flow System.
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The suggested Salinity Management Action Targets (see Section 4) were developed from those options. Targets took
account of land use and a professional estimate of the ability to achieve each treatment within a 5-year period. They
were defined as:
•
•
•
•
•

High priorities;
Moderate to high priorities;
Moderate priorities;
Low to moderate priorities, and
Low priorities.

Low priority targets were identified in the Regional Groundwater Flow System report (2004) but were not costed as a
part of this report or included in the economic assessment.

3.5

Information base and analysis

Information and references used in the development of this report and databases that have been accessed are listed in
the reference section of this document. Information was gathered from a number of organisations, groups and
individuals. Much of it was indirectly used in modelling and background research. A complete list of databases, their
deficiencies and any assumptions made can be found in Appendix 1.
A summary of data and information sources is outlined in Table 11.
Organisation

Database/Data Source

DSE/DPI and the former Department
of Natural Resources & Environment

Ecological Vegetation Class database Biological Conservation Status
database Fauna database Historic sites database Victorian Data
Warehouse (ISC data)

Department of Infrastructure

Melbourne 2030 Urban Growth Boundary

Sinclair Knight Merz

State Groundwater Observation Bore Network Victorian Salinity
monitoring network Groundwater database Depth to groundwater - SKM
CLPR Discharge, Recharge - CLPR, 1995, Landcare groups

Brewin and Associates

Groundwater Flow Systems report

Melbourne Water Corporation

Surface water EC

Table 11:

Organisations that supplied information for this report

DPI conducted a survey of infrastructure managers in the region to augment the information it sourced from elsewhere.
The survey provided planners with an indication of managers’ understanding of salinity processes, rising watertables and
of existing measures to combat salinity. The survey concluded that infrastructure managers had very little knowledge or
understanding of potential impacts of salinity and rising groundwater tables on the assets of the region.
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