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1. Introduction 
1.1  Background 
The eleven NSW Catchment Management Authorities (CMAs) are required to update their 
Catchment Action Plans (CAPs) in a process to be completed by early 2013. The CAPs are 
required to be “Whole of Government” in order to provide greater coherence between policies 
and plans as they develop strategic direction at regional levels. CAPs must align with or take into 
account common elements of agency activity, and require a high level of co-ordination.  

A cross-agency team was engaged in December 2011 to produce a salinity tool for the 2012-13 
CAP upgrade process. The Salinity Hazard for CAP Updates project is funded by Catchment 
Action NSW and delivers state-wide information. 

The project work associated with this report was carried out prior to the formation of the new 
Local Land Services (LLS) areas. The boundaries used for hazard identification in this report 
relate to the CMA boundaries as they were prior to October 2012. 

The primary output of the Salinity Hazard for CAP Updates project is a broad scale salinity 
hazard spatial coverage and report for each CMA. This report is produced for the Southern 
Rivers Catchment Management Authority (SRCMA) for use in upgrading its Catchment Action 
Plan (CAP). The Southern Rivers CAP is a cabinet approved document which outlines the 
investment priorities and delivery targets for natural resource management (NRM) across the 
SRCMA area. The SRCMA is currently reviewing and upgrading the CAP which was developed 
in 2004-05. 

Salinity information is required to guide the ten year strategic plan (CAP), to prioritise actions, 
and to target specific landscapes with spatially explicit management actions on ground. The 
CAPs must  

• Comply with the NRC Standards for Quality Natural Resource Management (the Standard) 

• Demonstrate “Adaptive Management” 

• Deal with emerging issues such as the MDBA Basin Plan / Strategic Land Use Plans etc. 

• Consider the resilience of landscapes and systems.  

This project will utilise state-wide data sets and collect and integrate Hydrogeological Landscape 
(HGL) information where it exists. The project has the potential to be expanded to a detailed 
HGL project targeted at the areas identified in the state-wide approach. 

This document describes the hazard posed by salinity for different parts of the SRCMA 
catchments. The associated Salinity Hazard for CAP Updates map is a specific product for CAP 
planning. It is appropriate at the catchment scale. More detailed investigations are required for 
sub-regional works. 

1.2   Resilience 
The Natural Resource Commission (NRC) has released The Framework for Assessing and 
Recommending CAPs (2011). A key component of this document is a shift towards resilience 
thinking. This approach influences CAP targets, partnerships and the type of knowledge that the 
SRCMA should draw on to analyse, understand and communicate how the landscape functions. 

“Resilience thinking aims to identify a small number of important variables that control the way a 
complex landscape system is functioning, and the thresholds within which the system can 
continue to function in a desired way”  (NRC 2011). 

Salinity is one of the ‘important variables’ that control the function, thresholds and resilience of 
landscapes. The five salinity hazard classes used as part of this Salinity Hazard for CAP 
Updates project provide a simple system for understanding how salinity influences landscape 
resilience.  

1    NSW Department of Primary Industries, February 2013  



Salinity hazard report for Catchment Action Plan upgrade – Southern Rivers CMA 

The following is the Resilience definition of the Stockholm Resilience Centre (Walker et al. 2004; 
Folke et al. 2010). It is the definition adopted for the Salinity Hazard for CAP Updates project. 

“The capacity of a system to absorb disturbance and reorganise while undergoing change so as 
to still retain essentially the same function and feedbacks and therefore identify, that is, the 
capacity to change in order to maintain the same identity.” 

Salinity is an important variable in landscape systems and is often a determining factor in the 
capacity of the landscape to absorb change. It has a three-pronged impact on landscapes 
namely land salinisation, in-stream salt load and in-stream salt concentration.  Any of these can 
of themselves or in concert impact on landscape resilience.  

“Management can then be designed to maintain a functioning system either by remaining within 
thresholds or transforming to a desirable (or least undesirable) alternative stable state” (NRC 
2011). 

Salinity as a major landscape degradation issue can determine the nature of thresholds and 
tipping points.  If thresholds within landscapes are to be understood and managed then salinity 
must be understood and managed in a landscape context. 

The drivers, variables, thresholds, priority actions and gap analysis for salinity in the SRCMA are 
provided in Appendix 1. 

2 Methodology 
2.1   Overview of the descriptors 
Each hazard area identified in the project has a descriptor which includes a hazard ranking, a 
location diagram and description, a statement on the significance of the salinity hazard in that 
unit, a resilience statement, a confidence statement and the decision rules used to derive the 
hazard ranking.  

The Southern Rivers CMA Hydrogeological Landscape (HGL) report (Muller et al. in prep) was 
the primary data source for the production of the salinity hazard descriptors. Secondary data 
sources include the Braidwood HGL report (Jenkins et al. 2010). Texts on specific aspects of the 
environment were extensively consulted and included: vegetation information from Keith (2004), 
Costin (1954), Thomas (1992), Tindal et al. (2004) and Tozer et al. (2004); geology maps and 
reports such as Geoscience Australia (2011), Lewis & Glen (1995), Felton & Huleatt (1975); land 
resource information (Emery 1985); regolith studies (NSW DLWC (1999); and soil landscape 
maps and reports (Jenkins1993, 1996; Hird 1990; Tulau 1994, 1997). 

Hazard ranking 
Areas are given a salinity hazard ranking – Very High, High, Moderate, Low and Very Low. 
Rankings are determined from a number of variables including salt stores, salinity outbreaks, 
water quality, salt loads, onsite and offsite impacts, presence of acid sulfate soils, presence of 
highly sodic soils, aquifer systems and ground water depth.  

Location diagram 
A simple overview of where the hazard areas occur within the CMA catchment.  Hazard areas 
are coloured using the following colour scheme. 

Table 1 Salinity hazard colour scheme 

Attribute Range Colour RGB Colour Scheme 

Very High Red 255, 50, 0 

High Orange 255, 150, 0 

Moderate Yellow 230, 230, 0 

Salinity Hazard 

Low Green 150, 230, 0 
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Very Low Blue 0, 200, 255 

 

This colour scheme is also used in the hazard descriptor headers and in the Salinity Hazard for 
CAP Updates map (Figure 1). 

Overview / location 
General statements on the terrain and geological characteristics of the hazard area, and where it 
is located. 

Significance 
Salinity characterises such as salt stores, salinity outbreaks, water quality, onsite and offsite 
impacts, and other land degradation issues that may be relevant to salinity processes. 

Resilience statement 
Factors that drive salinity development and the salinity related variables which control, impact or 
influence the resilience of landscapes.  

Confidence 
High, moderate or poor. A qualifier is provided where relevant (e.g. poor due to lack of field 
investigation). 

Decision Rules 
Decision rules for why a particular hazard rating was assigned (e.g. moderate hazard rating is 
based on HGL assessment which recognised significant areas of moderate levels of land 
salinity, moderate in-stream salt loads and moderate water EC) (Muller et al. in prep). 

2.2  Overview of the salinity hazard for CAP updates map  
The Salinity Hazard for CAP Updates map (Figure 1) shows the broad salinity hazard distribution 
across the Southern Rivers CMA. It is appropriate for planning at a CMA catchment scale. More 
detailed investigations are required to target sub-regional works. 

Figure 1 Salinity hazard map for the Southern Rivers CMA area 
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The Southern Rivers CMA Hydrogeological Landscape (HGL) map (Figure 2) and report (Muller 
et al. in prep) were the primary data sources for the production of the Southern Rivers Salinity 
Hazard for CAP Updates map. The Braidwood HGL (Jenkins et al. 2010) and Goulburn HGL 
(Wooldridge et al. 2011) reports were secondary data sources. 

4    NSW Department of Primary Industries, February 2013  



Salinity hazard report for Catchment Action Plan upgrade – Southern Rivers CMA 

Figure 2 Southern Rivers CMA HGL map 
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3 Descriptors 
3.1    Very high hazard – Area 1 

VH1 Ancient Shoalhaven Floodplain Hazard: Very High 

Figure 3 Location diagram of very high hazard area 1 
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Overview / location 
This category comprises the Cenozoic sediments of the ancient Shoalhaven flood plain deposits. 
It is found to the west and north of Braidwood and includes the localities of Windellama and 
Mayfield.  

Significance 
Salt stores are very high and readily mobilised. These unconsolidated sediments contain highly 
sodic and saline layers. Salinity outbreaks are extensive. Water quality is typically marginal to 
brackish.  

Localised water-logging, tunnel, sheet and gully erosion are extensive. Off-site impacts include 
delivery of sediment to Shoalhaven River and Sydney water supply. 

This unit is inherently infertile and highly erodible. It contains soils with shallow and acid top 
soils. This hazard area falls mostly within the Cronins Crossing HGL (Muller et al. in prep).   

Resilience statement 
Salinity and related degradation issues control the function, thresholds and resilience of this 
landscape. Salinity related variables include: sodic and saline soil layers; high land salinity; high 
EC water and high salt loads in streams. 

Inappropriate land management practices are drivers that impact on an already degraded 
landscape.  
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Confidence 
High. Salinity mapped and observed (Jenkins et al. 2010). 

Decision rules 
Very High hazard rating is based on HGL assessment which recognised high levels of land 
salinity (Muller et al. in prep).  

3.2   Very high hazard – Area 2 

VH2 Estuarine Plain Hazard: Very High 

Figure 4 Location diagram of very high hazard area 2 
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Overview / location 
This category comprises coastal and estuarine sediments and colluvial footslopes.  It extends 
intermittently along the entire coast line of the Southern Rivers CMA, and includes the Moruya 
Granite, which is a source of colluvial footslope material.   

Significance 
The unconsolidated estuarine and floodplain sediments contain high salt stores and significant 
areas of potential acid sulfate material. Salinity outbreaks are small and localised. Water quality 
is typically marginal to brackish. On-site impacts include water-logging, and damage to 
infrastructure and buildings. Off-site impacts include potential damage to aquatic environments 
(e.g. fish kills) and the delivery of sediment to the ocean.  

The colluvial footslope areas contain high salt stores and have shallow water tables. On-site 
impacts include water-logging and damage to infrastructure and buildings. Off-site impacts 
include decline of water quality.  

Significant areas of potentially acid sulfate soils exist. This hazard area falls mostly within the 
Moruya and Temeil HGLs (Muller et al. in prep).   
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Resilience statement 
Increased urbanisation will drive salinity development. This includes peri-urban development and 
subdivision which may alter hydrological pathways. The main variable controlling this landscape 
system is potential acid sulfate soils. 

Confidence 
Poor. Little field investigation in this area. 

Decision rules 
Very High hazard rating is based on HGL assessment which recognised high levels of land 
salinity, high in-stream salt load, high EC water and substantial amounts of potential acid sulfate 
soils (Muller et al. in prep).   

3.3   High hazard – Area 1 

H1 Tablelands Volcanic Hills Hazard: High 

Figure 5 Location diagram of high hazard area 1 
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Overview / location 
This category comprises rolling low hills on Siluro-Devonian volcanic and sedimentary rocks. It 
extends along the Southern Tablelands from northwest of Bungonia and south to Bendethera.  

Significance 
Salt stores are relatively high, but are not readily mobilised. Salinity outbreaks are small and 
localised, but are numerous. Water quality is typically marginal to brackish. Water-logging, sheet 
and gully erosion are common. Off-site impacts include delivery of sediment to streams 
supplying Sydney water supply. 
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This unit is inherently infertile and fragile. It contains soils with shallow acid and stony top soils, 
presence of hard-setting bleached A2 layers (Jenkins 1996) and dispersible (sodic) subsoils. 
The growing season is limited due to summer moisture deficit and winter frosts.  

This hazard area falls mostly within the De Drack HGL (Jenkins et al. 2010). 

Resilience statement 
Grazing management and associated ground cover maintenance are important drivers for 
salinity development. Major variables impacting the resilience of this landscape include land 
salinity, water-logging, water quality and sodic soils. 

Confidence 
Moderate to high. Salinity has been mapped and observed. 

Decision rules 
High hazard rating is based on HGL assessment which recognised moderate levels of land 
salinity, moderate in-stream salt load and moderate EC water. Despite high salt stores, the salt 
is not readily mobilised thence high and not very high hazard rating (Muller et al. in prep). 

3.4    High hazard – Area 2 

H2 Illawarra Coal Measures Hazard: High 

Figure 6 Location diagram of high hazard area 2 
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Overview / location 
This category comprises variable terrain on Permian sedimentary rocks of the Illawarra Coal 
Measures. It is found along the coastal escarpment north and west of Wollongong, and along the 
edges of the Southern Highlands in the north of the CMA area.    

Significance 
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Salt stores are high. Salinity outbreaks are associated with coal measures. Water quality is 
typically marginal to brackish. Perched water tables occur above saline coal measures. Water-
logging, mass movement, sheet erosion, infrastructure damage and gully erosion are common. 
Off-site impacts include delivery of sediment and highly saline water to streams supplying 
Sydney water supply. 

This unit is inherently infertile. It contains soils with shallow, acid and sandy top soils. This 
hazard area falls mostly within the Bulli HGL (Muller et al. in prep).   

Resilience statement 
Grazing management, mining activities, Sydney - Canberra Corridor development are important 
drivers for salinity development. Major variables impacting the resilience of this landscape 
include highly saline strata associated with the coal measures, water-logging and water quality. 

Confidence 
Poor, little investigation carried out in this area 

Decision rules 
High hazard rating is based on HGL assessment which recognised high levels of land salinity, 
moderate in-stream salt load and moderate EC water. Despite high salt stores, the salt is not 
readily mobilised thence high and not very high hazard rating (Muller et al. in prep).  It does 
provide salty water to other geologies below the coal measures. 

3.5    Moderate hazard – Area 1 

M1 Braidwood Area Hazard: Moderate 

Figure 7 Location diagram of moderate hazard area 1 
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Overview / location 
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This category comprises rolling hills on Devonian and Carboniferous granitic rocks and 
Ordovician sedimentary rocks on the Southern Tablelands and the ranges of the coastal 
escarpment. It covers an extensive area along the western border of the Southern Rivers CMA. 
It includes the town of Braidwood and ranges as far north as Windellama. 

Significance 
Salt stores are moderate due in part to moderate rainfall. Localised salinity outbreaks are 
numerous and often highly degraded and seasonal. Water quality is typically marginal. Water-
logging, soil structure decline and sheet and gully erosion are common. Off-site impacts include 
delivery of moderate salt loads to Sydney water supply. 

This unit is inherently infertile. It contains soils with acid top soils and dispersible (sodic) subsoils 
(Jenkins et al. 2010; and Muller et al. in prep).   

This hazard area incorporates a number of HGLs including Charleys Forest, Majors Creek and 
Jinden (Muller et al. in prep). 

Resilience statement 
Grazing management and associated ground cover maintenance are important drivers for 
salinity development. Major variables impacting the resilience of this landscape include land 
salinity, water-logging and sodic sub soils. 

Confidence 
Moderate to high. Salinity has been mapped and observed. 

Decision rules 
Moderate hazard rating is based on HGL assessment which recognised moderate levels of land 
salinity, moderate in-stream salt loads and moderate water EC (Muller et al. in prep). 

3.6    Moderate hazard – Area 2 

M2 Coastal Ranges Hazard: Moderate 

Figure 8 Location diagram of moderate hazard area 2 
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Overview / location 
This category comprises hilly terrain on mixed Palaeozoic rocks and poorly consolidated 
Cenozoic sediments along the coastal ranges. It covers an extensive area from the west of 
Ulladulla in the north to the Victorian border in the south. It included the towns of Cobargo and 
Candelo. 

Significance 
Salt stores are low to moderate and readily mobilised by high rainfall along the coastal 
escarpment. Salinity outbreaks are small, localised and numerous, with some more extensive 
areas around Bega and Mogo. Water quality is variable. Onsite and offsite impacts are limited 
and isolated. 

It contains soils with shallow, acid and sandy top soils. Sodic subsoils are found in some 
drainage lines. This hazard area incorporates a number of HGLs including Mogo, Quaama-
Pericoe, Green Cape and Gerringong (Muller et al. in prep).  

Resilience statement 
Grazing management and forest management are important drivers for salinity development. 
Locally significant variables impacting the resilience of this landscape include land salinity, 
water-logging and sodic sub soils. 

Confidence 
Poor, little investigation carried out in this area. Some sites observed. 

Decision rules 
Moderate hazard rating is based on HGL assessment which recognised significant areas of 
moderate levels of land salinity, moderate in-stream salt loads and moderate water EC (Muller et 
al. in prep). 

3.7    Low hazard – Area 1 
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L1 High Country Meta-sediment Hills Hazard: Low 

Figure 9 Location diagram of low hazard area 1 
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Overview / location 
This category comprises rolling low hills on Ordovician meta-sedimentary rock. It is found on the 
tablelands and sub alpine areas along the NSW – Victoria border. It skirts the towns of Bombala, 
Berridale and Jindabyne.  

Significance 
Salt stores are moderate. Salinity outbreaks are localised and generally along flow lines. Water 
quality is typically fresh. Water-logging and sodic soils occur in drainage lines and on some 
lower slopes. Off-site impacts are minimal. 

This unit is inherently infertile with shallow soils. This hazard area falls mostly within the Barneys 
Range HGL (Muller et al. in prep).  This unit receives moderate to high rainfalls. 

Resilience statement 
Grazing management and associated ground cover maintenance are locally significant drivers 
for salinity development. Variables impacting the resilience of this landscape include land 
salinity, water-logging and sodic sub soils. 

Confidence 
Poor, little investigation carried out in this area 

Decision rules 
Low hazard rating is based on HGL assessment which recognised moderate levels of land 
salinity and moderate in-stream salt load but with low water EC (fresh water) (Muller et al. in 
prep).  Although land salinity is rated moderate it is confined and generally does not impact on 
water quality. 
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3.8    Low hazard – Area 2 

L2 Sydney Basin Escarpment Hazard: Low 

Figure 10 Location diagram of low hazard area 2 
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Overview / location 
This category comprises variable landscapes including significant areas of escarpment. It 
consists of miscellaneous rock types associated with the Sydney Basin. It is located in the north-
east corner of the Southern Rivers CMA, to the west of Nowra and Ulladulla and to the north of 
Batemans Bay.  

Significance 
Salt stores are low. Salinity outbreaks are uncommon. Water quality is generally fresh. Water-
logging, mass movement, sheet erosion and gully erosion are common. Off-site impacts are 
minimal. This is an important fresh water supply for Sydney. 

This unit is inherently infertile. It contains soils with shallow, acid and sandy top soils. This 
hazard area incorporates a number of HGLs including Merimbula-Minuma, Milton, Hilltop and 
Robertson (Muller et al. in prep).   

Resilience statement 
Resilience is moderate.  Soils are shallow and infertile but this is counterbalanced by relatively 
high rainfall. 

Grazing, water and forest management are drivers for salinity development. With the exception 
of water-logging, salinity related variables impacting the resilience of this landscape are minimal.  

Confidence 
Moderate 

Decision rules 

14    NSW Department of Primary Industries, February 2013  



Salinity hazard report for Catchment Action Plan upgrade – Southern Rivers CMA 

Low hazard rating is based on HGL assessment which recognised moderate levels of land 
salinity but low in-stream salt loads and low water EC (fresh water) (Muller et al. in prep).   

3.9    Low hazard – Area 3 

L3 Monaro Basalts Hazard: Low 

Figure 11 Location diagram of low hazard area 3 
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Overview / location 
This category comprises low relief and low slope areas found on the Cenozoic basalt of the 
Monaro Plain. It is located on the Southern Tablelands to the west of Nimmitabel and south of 
Cooma.  

Significance 
Salt stores are moderate, but are not readily mobilised. Salinity outbreaks are small, localised 
and numerous. Water quality is typically fresh. There is wind erosion associated with small 
deflation basins. There are minimal off-site impacts. 

Clay contents are high and together with the composition of the clay result in soil that withholds 
moisture from plants. The limited moisture available to plants may be a driving factor in the 
dominance of grasses (Costin 1954). The growing season is limited due to severe winter frosts 
and summer moisture deficit. 

This hazard area falls mostly within the Monaro HGL (Muller et al. in prep). 

Resilience statement 
Grazing management are important drivers for salinity development. Locally significant variables 
impacting the resilience of this landscape include land salinity. 

Confidence 
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Moderate to high. Salinity has been mapped and observed. 

Decision rules 
Low hazard rating is based on HGL assessment which recognised moderate levels of land 
salinity but low in-stream salt loads and low water EC (fresh water) (Muller et al. in prep). 

3.10 Very low hazard – Area 1 

VL1 Highlands Hazard: Very Low 

Figure 12 Location diagram of very low hazard area 1 
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Overview / location 
This category comprises rolling to steep hills and mountains on mixed geology. It is found on the 
highlands and tablelands north of the Victorian border. It includes the towns of Jindabyne, 
Bombala and Berridale.    

Significance 
Salt stores are low. Salinity outbreaks are rare. Water quality is typically fresh. There are erosion 
and mass movement hazards due to steep slopes. Off-site impacts are minimal. Landscapes in 
this unit are a source of fresh water and dilution flows. 

It contains shallow soils. This hazard area incorporates Bombala, Snowy, Nungatta and Brown 
Mountain HGLs (Muller et al. in prep).   

Resilience statement 
Grazing management and forest management are minor drivers for salinity development. 
Salinity related variables impacting the resilience of this landscape are minimal.  

Confidence 
Moderate. Some field investigations. 

16    NSW Department of Primary Industries, February 2013  



Salinity hazard report for Catchment Action Plan upgrade – Southern Rivers CMA 

Decision rules 
Very Low hazard rating is based on HGL assessment which recognised low levels of land 
salinity, low in-stream salt load and fresh water (Muller et al. in prep). 

3.11 Very low hazard – Area 2 

VL2 Escarpment Hazard: Very Low 

Figure 13 Location diagram of very low hazard area 2 
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Overview / location 
This category comprises escarpment and precipitous hills and mountains on mostly Ordovician 
metasediments. It occurs above the coastal strip along parts of the Deua, Shoalhaven and 
Tuross Rivers.    

Significance 
Salt stores are low. Salinity outbreaks are rare. Water quality is typically fresh. There are erosion 
and mass movement hazards due to steep slopes. Off-site impacts are minimal. Landscapes in 
this unit are a source of fresh water and dilution flows. 

It contains shallow soils. This hazard area mostly incorporates the Deua HGL (Muller et al. in 
prep).   

Resilience statement 
Grazing management and forest management are minor drivers for salinity development. 
Salinity variables impacting the resilience of this landscape are minimal.  

Confidence 
Moderate.  

Decision rules 
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Salinity hazard report for Catchment Action Plan upgrade – Southern Rivers CMA 

Very Low hazard rating is based on HGL assessment which recognised low levels of land 
salinity, low in-stream salt load and fresh water (Muller et al. in prep). 

3.12 Very low hazard – Area 3 

VL3 Sydney Basin Sandstone Hazard: Very Low 

Figure 14 Location diagram of very low hazard area 3 
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Overview / location 
This category comprises a variety of terrains on Triassic Sydney Basin sandstones. It is found 
on the Southern Highlands to the west of Kiama.    

Significance 
Salt stores are low. Salinity outbreaks are rare. Water quality is fresh. There are erosion and 
mass movement hazards due to steep slopes. Sheet erosion is common due to sandy top soils. 
Off-site impacts are minimal. Landscapes in this unit are a source of fresh water and dilution 
flows. 

It contains shallow sandy soils. This hazard area is mostly in the Budderoo HGL (Muller et al. in 
prep).   

Resilience statement 
Grazing management and forest management are minor drivers for salinity development. 
Salinity related variables impacting the resilience of this landscape are minimal.  

Confidence 
Moderate.  

Decision rules 
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Very Low hazard rating is based on HGL assessment which recognised low levels of land 
salinity, low in-stream salt load and fresh water (Muller et al. in prep).   

3.13 Very low hazard – Area 4 

VL4 Wagonga Beds Hazard: Very Low 

Figure 15 Location diagram of very low hazard area 4 
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Overview / location 
This category comprises coastal landforms on Ordovician mudstones and cherts of the 
Wagonga Group.  It is found on south coast north and south of Batemans Bay.    

Significance 
Salt stores are low. Salinity outbreaks are localised and rare. Water quality is typically fresh. 
There are erosion and mass movement hazards due to steep slopes. Off-site impacts are 
minimal. Landscapes in this unit are a source of fresh water. 

It contains shallow soils. This hazard area is mostly in the Wagonga HGL (Muller et al. in prep).   

Resilience statement 
Grazing management and forest management are minor drivers for salinity development. 
Salinity related variables impacting the resilience of this landscape are minimal.  

Confidence 
Poor. Little investigation carried out in these areas. 

Decision rules 
Very Low hazard rating is based on HGL assessment which recognised low levels of land 
salinity, low in-stream salt load and fresh water (Muller et al. in prep). 
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Appendix 1: Factors influencing resilience in Southern Rivers CMA 
Table 2 Factors influencing resilience in Southern Rivers CMA 

Drivers Main Variables Thresholds Priority Actions Evidence gaps/needs 

• Increasing 
urbanisation 

• Inappropriate 
planning and 
construction 
methods for salinity 

• Inappropriate 
grazing 
management  

• Inappropriate 
vegetation 
management 

• Inappropriate 
cropping practices 

• Inappropriate 
irrigation practices 

• Decreasing depth to 
water table and/or 
rising groundwater 
pressures  

• Clearing of native 
vegetation 

• Loss of perenniality 
• Loss of soil via 

erosion 
• Loss of soil health 

(physical, biological, 
chemical) 

• Water table depth 
• Groundcover 

percentage 
• Total grazing 

pressure 
• Perenniality 
• Soil stability 

(erosion, gullying, 
sodic soil) 

• Degree of soil 
degradation 

• Type of salt (salt 
species) 

• Extent of land 
salinity 

• Stream EC 
• Salt load in streams 
• Extent of potential 

acid sulfate soils 
• Climatic variability 
• Planning control and 

policy related to 
salinity hazard 

• Groundwater quality 
 

• Land salinity develops when 
groundwater is within 2 m of surface 

• Threshold for soil salinity impacts: 2 
dS/m ECe 

• Threshold for soil stability ESI = 
EC/ESP <0.02 instantaneous 
dispersion on wetting; <0.05 unstable 
(Murphy & McKenzie  2007) 

• Groundcover 70% 
• Riparian vegetation can buffer saline 

discharge into streams 
• Point where increasing recharge 

exceeds plant water uptake (water 
balance) 

• Loss of soil A horizon (topsoil) 
• Exposure and wetting of sodic soils 
• Exposure of acid sulfate soil 

(anaerobic to aerobic) 
• Stream salinity thresholds: human 

consumption (preferred) = 500 mg/L 
(800 EC); ecological system function 
threshold will depend on asset to be 
protected 

• Land management within capability / 
land management not within capability 
threshold 

• Building of infrastructure (irreversible)  
 

• Water management 
(irrigation and flow 
regime) 

• Appropriate grazing 
management 

• Discharge 
management  

• Soil health 
management 

• Vegetation 
management for 
production 

• Vegetation 
management for 
ecosystem services 

• Soil amelioration 
• Urban design catering 

for salinity 
• Riparian management 
• Planning related to 

salinity hazard 
• Policy related to 

salinity hazard 
 

• Salinity investigations in a landscape 
context not complete across entire 
CMA area 

• Salinity landscape management 
system to a landscape facet scale 
required for appropriate, targeted 
management 

• MERI 
• Time series groundwater data  
• Time series stream EC data 
• Time series load data (including flow 

data) 
• Water use of systems used in 

agricultural practices 
• Surface-groundwater connectivity 

information 
• Salinity-sedimentation relationship 

information 
• Landuse change data 
• Salinity outbreak data (out of date 

and incomplete) 
• Continuous spatial soil coverage 

(unpublished or incomplete) 
• Spatial Land management within 

Capability (LMwC) (only partial 
coverage) 
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