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Summary
Local government is responsible for making planning decisions that influence the use and management of land. If planning decisions are made without a sound technical basis, it could lead to detrimental impacts upon the land and natural resource base. The end result is often far more costly to rectify than the time and resources required to gather the technical information in the first place. The provision of sound, detailed information about the natural resource base is therefore a necessity to better inform planning decisions at the local government level.
The Glenelg Hopkins Catchment Management Authority (GHCMA) recently acquired 1:100 000 scale soil-landform information for the GHCMA region (Baxter & Robinson 2001) to assist their planning and decision making processes, however, the scale of this information is best suited to broader state and regional planning needs. Therefore, the GHCMA recognised the need to acquire land hazard and land capability information at a scale of 1:25 000 to support local government and subcatchment planning activities.
The Ararat Rural City and the GHCMA have formed a partnership in this project to develop a modified methodology of land resource assessment. The adoption of new technologies and alternative approaches to traditional land resource survey enables the refinement of existing regional scale information to a level of detail appropriate for local government decision making.
The advent of digital elevation models, remote sensing techniques and GIS based extrapolation enables a more targeted approach to field survey and refinement of the data. This will serve to make future surveys for local government more focused and efficient.
This pilot project was also required to deliver a range of report and map based outputs for use by the GHCMA, Ararat Rural City and landholder groups. Four reports have been prepared as follows:
Ararat Rural City Land Capability Pilot Project, Volume 1: Soil-landform units, land capability analyses and lands hazards
Ararat Rural City Land Capability Pilot Project Volume 2: Methodology
Ararat Rural City Land Capability Pilot Project Volume 3: Soil profile descriptions
Ararat Rural City Land Capability Pilot Project Volume 4: Salinity hazard overlay report for two urban development zones within the Ararat Rural City
In addition the following mapping products have been produced describing the landform elements, land capability, land hazards, salinity hazards and soil properties of the study area:
· Land capability maps at 1:25 000 for agricultural versatility and rural subdivision.
· Land hazard maps for sheet and rill erosion, gully and tunnel erosion, mass movement, and wind erosion.
· Soil property maps for topsoil depth, pH and soil sodicity.
· Salinity hazard maps.
The mapping products and associated report information will assist the Rural City of Ararat in their strategic planning needs, the application of appropriate zones and overlay provisions, and also will aid in the identification of areas that will require on-site detailed inspection prior to any proposed developments or changing land use.
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Ararat Rural City Land Capability Pilot
Project, Volume 1: Soil-landform units,
land capability analyses and lands hazards
Robinson NJ, Reynard KA, Sheffield K and Bluml MR
1 Introduction
The Glenelg Hopkins Catchment Management Authority (GHCMA) recently acquired 1:100 000 scale soil-landform information for the GHCMA region (Baxter & Robinson 2001); however, the scale of this information is best suited to broader state and regional planning needs. Therefore, GHCMA has recognised the need to acquire land hazard and land capability information at a scale of 1:25 000 to support local government and sub catchment planning activities.
Although suitable methods exist, a modified method has been sought to meet limited funding opportunities and take advantage of new technologies. This method has been trialed in Ararat Rural City and has been described in Ararat Rural City Land Capability Pilot Project Volume 2 - Methodology, Technical report no.56.
In addition to the trial, the Pilot Project was also required to deliver a range of report and map based outputs for use by the GHCMA, Ararat Rural City and landholder groups, these included:
· A summary report describing the landform elements, land capability, land hazards and soil properties of the study area.
· Land capability maps at 1:25 000 for agricultural versatility and rural subdivision.
· Land hazard maps for sheet and rill erosion, gully and tunnel erosion, mass movement, and wind erosion.
· Soil property maps for topsoil depth, topsoil pH and soil sodicity (topsoil and subsoil).
Ararat Rural City Land capability Pilot Project Volume 1: Soil-landform units, land capability analyses and land hazards, Technical report no.55 forms part of a CD based report and mapping package for the Pilot Project. The report describes the landform elements, land capability, land hazards and soil properties of the study area. Each of the associated land capability, land hazard and soil property maps can be viewed on the CD using Adobe Acrobat Reader.
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1.1 Location
The Ararat Rural City covers an area of around 4208 km2 and is located approximately 200 km west of Melbourne (Figure 1).
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Figure 1 Location of Ararat Rural City
2 The assessment of land capability, land hazard
and soil properties
It is important to note that the assessment of land capability, land hazard and soil properties is based upon the mapping of recurring landform elements and the evaluation of important soil, landform and climatic attributes (refer to Ararat Rural City Land Capability Pilot Project Volume 2 - Methodology, Technical report no.56). Therefore, every effort has been made to ensure the accuracy of mapped boundaries and attribute information.
As the study area shows significant variability in both landscape and soil type at this scale (1:25 000), confidence in the map and report based outputs will also vary. Consequently, the reader should refer to the confidence levels attached to each map and exercise caution where confidence is considered to be moderate or low. The reader should also note that this information is not suitable for detailed site planning activities.
2.1 Land capability assessment for rural subdivision
The assessment of land capability for rural subdivision assumes that rural areas do not have access to urban services such as town water supply, sewerage or sealed roads with kerb and guttering. Alternatives are required to ensure that the rural subdivision can access a sustainable water supply, dispose of effluent and allow year round property access.
Land capability assessment for rural subdivision has therefore been based upon the capacity of the land to support the following activities:
i. standard septic tanks for effluent disposal
ii. farm dam construction for domestic water supply
iii. secondary (gravel) road construction.
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General descriptions and management guidelines for land capability classes of effluent disposal, earthen dams and secondary gravel roads are provided in Table 1.
Table 1 Land capability classes
	CLASS
	CAPABILITY
	DEGREE OF LIMITATION
TO DEVELOPMENT
	GENERAL DESCRIPTIONS AND
MANAGEMENT GUIDELINES

	CLASS 1
	Very high
	The limitation of long term instability, engineering difficulties or erosion hazards do not occur or they are very slight.
	Areas with high capability for the proposed use. Standard designs and installation techniques, normal site preparation and management should be satisfactory to minimise the impact on the environment.

	CLASS 2
	High
	Slight limitations are present in the form of engineering difficulties and/or erosion hazard.
	Areas capable of being used for the
proposed use. Careful planning and the use of standard specifications for site
preparation, construction and follow up management are necessary to minimise the impact of the development on the environment.

	CLASS 3
	Moderate
	Moderate engineering difficulties and/or moderately high erosion hazard exist during construction.
	Areas with a fair capability for the proposed use. Specialised designs and techniques are required to minimise the impact of the development on the environment.

	CLASS 4
	Low
	Considerable engineering difficulties during
development and/or a high erosion hazard exists during and after construction.
	Areas with poor capability for the proposed use. Extensively modified design and installation techniques, exceptionally careful site preparation and management are necessary to minimise the impact of the development on the environment.

	CLASS 5
	Very low
	Long term severe instability, erosion hazards or engineering difficulties which cannot be practically overcome with current technology.
	Performance of the land for the proposed use is likely to be unsatisfactory. Severe deterioration of the environment will occur if development is attempted in these areas.


The capability of the land to support each activity was assessed separately and therefore the limitations of a particular soil landform unit may be tracked back to the particular activity. Appendix A (Table A2, Table A3 and Table A4) lists the criteria for assessment of the soil and land capability, while Appendix
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B contains the working tables for capability assessment illustrating each specific code with the respective limiting features.
Table 2 indicates that the majority of land is classed as moderate to very low for effluent disposal, with smaller areas considered of high capability.
Table 2 Land capability for effluent disposal in the study area
	[image: image15.jpg]


Area (ha)
	Very high
0
	High
4500
	Effluent disposal Moderate
31100
	Low
119000
	Very low
266000

	Percentage(%)
	0
	1.1
	7.5
	28.3
	63.1


Table 3 indicates that the majority of land is classed as moderate to very low for earthen dam construction.
Table 3 Land capability for earthen dam construction in the study area
	Area (ha)
	Very high
0
	High
0
	Earthen dams Moderate
78000
	Low
97400
	Very low
245200

	Percentage(%)
	0
	0
	18.5
	23.2
	58.3


Table 4 indicates that the majority of land is classed as moderate to very low for secondary (gravel) road construction, with smaller areas considered of high capability.
Table 4 Land capability for secondary (gravel) road construction in the study area
	Area (ha)
	Very high
0
	High
3500
	Gravel roads Moderate
46600
	Low
117000
	Very low
253500

	Percentage(%)
	0
	0.8
	11.1
	27.8
	60.3


It should be noted that there are alternatives to conventional septic tanks and farm dams that may overcome limitations that lead to a poor land capability class. These alternatives may include septic recycle and/or reuse systems for waste water treatment, and the use of bores or water storage tanks for water supply; however, these options have not been assessed as part of the pilot project.
2.2 Agricultural versatility
Agricultural versatility ignores the gross value of production ($) from current agricultural enterprises, placing greater emphasis on the capacity of land to support more diverse and intensive land use. As agricultural versatility increases, many more forms of agriculture can be practised and farms may diversify when markets begin to decline or fail. Where low agricultural versatility is present, farm enterprises may be exposed if markets decline and few alternative forms of agriculture exist.
Land with high agricultural versatility is considered to have greater long-term security in regards to both agricultural production and development. From a planning perspective, high agricultural versatility is therefore considered an appropriate measure of 'high quality agricultural land'.
The criteria used in the land versatility assessment are provided in Appendix A (Table A1). Table 5 describes the increasing intensity and diversity of agricultural production when moving from low to high agricultural versatility classes. The versatility classes have been distinguished by matching known landform and soil properties with those that are required to support different farming systems.
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Table 5 Agricultural versatility classes
	Versatility class
	Agricultural enterprise*

	1 (Very high)
	Irrigated agriculture: eg. vegetables, cut flowers, dairy, stonefruit, winegrapes, (also dryland cropping, grazing and forestry enterprises

	2 (High)
	Dryland cropping and irrigated tree crops: eg. various broadacre crop types , stonefruit, winegrapes, olives, (also grazing and forestry enterprises)

	3 (Moderate)
	Grazing enterprises and limited irrigation of tree crops: emus, deer, beef, olives, winegrapes, sheep, cattle, (also forestry enterprises)

	4 (Low)
	Forestry enterprises and limited grazing: hardwoods, softwoods, specialist timbers,

	5 (Nil)
	Not suitable for agriculture


*Please note that this is not an indicative listing only.
Table 6 indicates that the majority of land in the study area is classed as moderate to very low versatility, with smaller areas considered of high versatility.
Table 6 Agricultural versatility in the study area
	Area (ha)
	Very high
2200
	High
48500
	Agricultural versatility Moderate
224400
	Low
131800
	Very low
13700

	Percentage (%)
	0.5
	11.5
	53.4
	31.3
	3.3


2.3 Land hazard assessment
It is important to understand the susceptibility of land to various forms of soil erosion. Soil erosion can result in lost agricultural productivity, damage to infrastructure and declining water quality.
The susceptibility of land to a particular hazard is dependent upon the presence of particular soil, landform and climatic properties, and the exposure of surface or subsoils. This hazard assessment does not attempt to differentiate the cause of surface or subsoil exposure; rather it is designed to assess the likely frequency and magnitude of erosion events if the soil is exposed.
For this Pilot Project the following land hazards have been assessed:
· sheet and rill erosion
· gully and tunnel erosion
· mass movement (landslip)
· wind erosion. The susceptibility of land to various hazards is presented in Table 7.
Table 7 Susceptibility of land to various hazards within the study area
	Hazard
	Very high (ha)
(%)
	High (ha)
	(%)
	Moderate (ha)
(%)
	Low (ha)
	(%)
	Very low (ha)
(%)

	Sheet and rill erosion
	12 800
	3.1
	18 700
	4.4
	120 300
	28.6
	166 800
	39.7
	102 000
	24.2

	Gully and tunnel
erosion
	7000
	1.7
	47 100
	11.2
	175 000
	41.6
	157 800
	37.5
	33 700
	8.0

	Mass movement (landslides)
	
	
	300
	0.1
	34 600
	8.2
	244 500
	58.1
	141 200
	33.6

	Wind erosion
	21 800
	5.2
	46 900
	11.2
	14 300
	3.4
	123 500
	29.4
	214 100
	50.8
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Sheet and rill erosion: 
Sheet and rill erosion greatly reduces agricultural productivity and contributes to sedimentation and turbidity in streams. Over 36% of the region has a moderate to very high susceptibility to sheet and rill erosion. Landscapes most prone to sheet and rill erosion include steep to moderate sedimentary slopes along the Mt William Range, Stavely Block, Ararat and Challicum Hills; and the steep to moderate granite slopes associated with Mount Cole and Mount Langi Ghiran.

Gully and tunnel erosion: 
Gully and tunnel erosion are threats to water quality within the study area. Nearly 13% of the region has a high to very high susceptibility to gully and tunnel erosion, while over 41% of the region has a moderate susceptibility. The areas of highest risk include the moderate to gentle sedimentary slopes of the Jallukar, Ararat and Challicum Hills, but is also common along the tributaries of Mount William Creek and the Wimmera River.
Mass movement (landslip): 
Within the study area there are a number of steeply sloping areas that are susceptible to landslip after significant winter rainfall. The analysis has determined that approximately 8% of the region has a moderate to high susceptibility to landslip. The areas most prone include the steep to moderate sedimentary slopes of the Mt William Range and Ararat Hills, the steep to moderate metamorphic hills to the north, and steep to moderate granite hills including Rocky Point (where existing landslides have been noted). The steep slopes associated with the Hopkins River between Willaura and Wickliffe may also be susceptible in years where winter rainfall significantly exceeds the average.

Wind erosion: 
Wind erosion commonly results in the loss of topsoil and agricultural productivity. Over 16% of the region has a high to very high susceptibility to wind erosion, primarily due to the presence of loose sandy topsoils. These loose sandy topsoils are common to both sedimentary and granite parent materials and can also be found on the dunes and lunettes associated with floodplain and wetland complexes.
2.4 Soil Property Mapping
Soil property maps have been prepared for topsoil pH, topsoil depth and soil sodicity (topsoil and subsoil). These soil properties are considered important when managing soils for agricultural production and have been included for use by landholder groups.
Robinson NJ, Reynard KA, Sheffield KJ, Bluml MR (2004)
3 Soil-landform unit descriptions
Twelve soil-landform units have been identified in Pilot Project study area. These soil-landform units have been further differentiated into 66 landform elements. All information relating to specific soil​ landform units and landform elements has been summarised in the following tables.
In addition to these tables, the following map based outputs are available as part of the associated CD package:
· overview of land capability (earthen dams, secondary roads, effluent disposal) for rural subdivision (1:300000)
· land capability (earthen dams, secondary roads, effluent disposal) for rural subdivision for standard 1:25000 map tiles
· overview of land capability for agricultural versatility (1:300000)
· land capability for agricultural versatility on standard 1:25000 map tiles
· overview of land hazards (gully and tunnel erosion, sheet and rill erosion, wind erosion and mass movement) in the study area (1:300000)
· land hazards (gully and tunnel erosion, sheet and rill erosion, wind erosion and mass movement) on standard 1:25000 map tiles
· overview of topsoil pH values for the study area (1:300000)
· topsoil pH values on standard 1:25000 map tiles
· overview of topsoil depth for the study area (1:300000)
· topsoil depth on standard 1:25000 map tiles
· overview of topsoil and subsoil sodicity for the study area (1:300000)
· topsoil and subsoil sodicity on standard 1:25000 map tiles
Department of Primary Industries
Alluvial floodplains and terraces
Area: 76 600 ha (18.2%) Description:
Gently undulating alluvial plains and younger active floodplains form a common landscape throughout the study area. Active floodplains are associated with prominent drainage networks including the Hopkins River, Mount William Creek, Mount Cole Creek, Fiery Creek and minor tributaries. However; the nature of alluvial soils vary markedly due to the origin of parent materials. As a result 8 alluvial divisions have been distinguished in the study area (including granite and sedimentary derived terraces). Soils are typically yellow, grey and black sodic texture contrast soils or grey cracking clays. Remnant vegetation is predominantly River red gum.
	Landform
element
	Agricultural
versatility
	Land capability
Earthen
Effluent
dams
disposal
	Secondary
roads
	Sheet/rill
	Land hazards Gully/tunnel
Wind erosion
	Mass
movement

	Qa1
	moderate
	moderate
	moderate
	low
	low
	moderate
	low
	very low

	Qa2
	high
	low
	low
	low
	very low
	moderate
	high
	very low

	Qa3
	moderate
	low
	low
	very low
	very low
	moderate
	very low
	very low

	Qa4
	moderate
	moderate
	low
	very low
	low
	high
	low
	very low

	Qa5
	moderate
	low
	very low
	very low
	high
	moderate
	low
	very low

	Qa6
	moderate
	low
	low
	very low
	low
	low
	low
	very low

	Qat1
	moderate
	moderate
	low
	very low
	low
	high
	moderate
	very low

	Qat2
	moderate
	moderate
	low
	very low
	moderate
	high
	moderate
	very low


Refer to Appendix B.1 for land capability assessment working tables.
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Alluvial floodplains and terraces
	Landform element
Poorly sorted
gravel, sand, silt
and clay
Element identification
Qa1
	Quartz rich
sediments
sourced from
the Grampians
Qa2
	Sourced from
granite and
mica rich
mudstones
Qa3
	Clay rich soils
sourced from
older volcanic
flows
Qa4
	Variable
sediments
from multiple
base units
Qa5
	Sediments
sourced from
basalt flows
Qa6
	Granite sourced
terraces
Qat1
	Sedimentary
sourced terraces
Qat2

	
	
	
	
	
	
	
	

	Landscape characteristics
slope range (%)
0–1
	0–1
	0–1
	0–1
	0–1
	0–1
	0–1
	0–1

	boulders (%)
Nil
	Nil
	Nil
	Nil
	Nil
	Nil
	Nil
	Nil

	rock outcrop (%)
Nil
	Nil
	Nil
	Nil
	Nil
	Nil
	Nil
	Nil

	gravel (%)
1–2
	1–2
	1–2
	0–5
	2–5
	2–5
	0–5
	0–5

	site drainage (surface)
poorly drained
	poorly drained
	poorly drained
	poorly drained
	poorly drained
	poorly drained
	imperfectly drained
	imperfectly drained

	inundation risk
1 in 10 to 50 yrs
	1 in 10 to 50 yrs
	1 in 10 to 50 yrs
	1 in 10 to 50 yrs
	1 in 1 to 10 yrs
	1 in 1 to 10 yrs
	1 in 50 to 100 yrs
	1 in 50 to 100 yrs

	Soil characteristics
Australian Soil
Yellow to grey
Classification (ASC’s)
Sodosols
(SOAC–AD)
	Yellow to grey
Sodosols
(SOAC–AD)
	Yellow to grey
Sodosols
(SOAC–AD)
	Grey Sodosols
(SOAD)
	Grey Vertosols
(VEAD)
	Grey Vertosols and
Sodosols
(VE–SOAD)
	Yellow to grey
Sodosols (SOAC–
AD)
	Yellow to grey
Sodosols
(SOAC–AD)

	surface texture
sandy loam to
sandy clay loam
	loamy sand to
sandy loam
	loamy sand
	silty clay loam to
clay loam
	silty clay loam to
clay loam
	sandy loam to
sandy clay loam
	sandy loam to
sandy clay loam
	sandy loam to
sandy clay loam

	subsoil texture
light clay to
medium clay
	medium clay
	medium clay
	medium clay to
heavy clay
	medium clay
	light clay to
medium clay
	light clay
	light medium clay

	surface structure
weak
	moderate
	massive
	weak
	moderate
	weak
	strong
	strong

	subsoil structure
massive
	moderate
	massive
	moderate
	moderate
	strong
	moderate
	moderate

	est. subsoil permeability
slow
	slow
	slow
	slow
	very slow
	slow
	slow
	slow

	depth of topsoil (cm)
55–100
	55–70
	40–100
	15–35
	15–40
	25–70
	25–45
	25–45

	depth to bedrock (cm)
>200
	>200
	>200
	>200
	>200
	>200
	>200
	>200


Present land use Grazing of native and introduced pastures; natural woodlands (mainly E. camelduensis)
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Tertiary sediments and colluvium
Area: 10 200 ha (2.4%) Description:
Shallow Tertiary sediments overly Ordovician and Cambrian sediments on gentle rises and in the Jallukar Forest, at Denicull Creek, west towards Barton, and east surrounding Mt Cole Creek. The soils are quite variable depending upon the depth of the Tertiary capping and the influence of underlying parent materials, but can easily be identified due to their high gravel content and strong cementation. Remnant native vegetation includes many species of box (grey, yellow and red), wattles (black and silver) along with the native Wallaby and Kangaroo grasses.
	Landform
element
	Agricultural
versatility
	Land capability
Earthen
Effluent
dams
disposal
	Secondary
roads
	Sheet/rill
	Land hazards Gully/tunnel
Wind erosion
	Mass
movement

	Tsb
	moderate
	very low
	low
	low
	moderate
	moderate
	very low
	moderate

	Tsg
	moderate
	low
	low
	low
	low
	moderate
	very low
	very low

	Tsh
	high
	low
	very low
	very low
	low
	high
	very low
	very low

	Tsj
	moderate
	low
	very low
	very low
	very low
	moderate
	very low
	low

	Tcg
	moderate
	low
	low
	moderate
	low
	moderate
	very low
	very low

	Tcf
	moderate
	low
	low
	very low
	moderate
	moderate
	very low
	low


Refer to Appendix B.2 for land capability assessment working tables.
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Tertiary sediments
	Landform element
Gentle crests
	Gentle slopes
	Very gentle slopes
	Drainage depressions
	Colluvial slopes

	Element identification
Tsb
	Tsg
	Tsh
	Tsj
	Tcg, Tcf

	Landscape characteristics
slope range (%)
1-10
	310
	13
	<1
	110

	boulders (%)
Nil
	Nil
	Nil
	Nil
	Nil

	rock outcrop (%)
12
	Nil
	Nil
	Nil
	Nil

	gravel (%)
1015
	510
	25
	25
	Nil

	site drainage (surface)
moderately well drained
	imperfectly drained
	poorly drained
	very poorly drained
	poorly drained

	inundation risk
Nil
	Nil
	Nil
	1 in 50100yrs
	Nil

	Soil characteristics
Australian Soil Classification
Brown, yellow and grey
(ASC’s)
Sodosols and Chromosols
(SO/CH-AB/AC/AD)
	Brown, yellow and grey
Sodosols and Chromosols
(SO/CH-AB/AC/AD)
	Brown, yellow and grey
Sodosols and Chromosols
(SO/CH-AB/AC/AD)
	Brown, yellow and grey
Sodosols and Chromosols
(SO/CH-AB/AC/AD)
	Brown, yellow and grey
Sodosols and Chromosols
(SO/CH-AB/AC/AD)

	surface texture
loamy sand to sandy clay loam
	loamy sand
	sandy loam
	sandy loam
	sandy loam

	subsoil texture
medium heavy clay
	medium clay
	medium heavy clay
	medium heavy clay
	medium heavy clay

	surface structure
massive
	massive
	massive
	massive
	massive

	subsoil structure
moderate
	moderate
	moderate
	moderate
	moderate

	est. subsoil permeability
slow
	slow
	slow
	slow
	slow

	depth of topsoil (cm)
10–15
	20–30
	20–30
	25–35
	20–30

	depth to bedrock (cm)
60–80
	75–100
	100–120
	130–160
	100–120


Present land use
Natural woodlands; grazing of native and introduced pastures; marginal cropping
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Devonian granite
Area: 25 700 ha (6.1%) Description:
Granitic landscapes are common and can be readily identified by the large granite tors and boulders found on the crests and upper slopes. A number of granite complexes exist in the study area, these include; the Mount Cole suite of granites at Mount Cole, Mount Langi Ghiran, Dunneworthy and Elmhurst, the Ararat granodiorite that extends south to Maroona, the Mafeking granodiorite, and the Stavely Block granite. Landscapes associated with these granite complexes can vary from steep, rocky hills to gently undulating rises. Soils are dominantly yellow and grey sodic texture contrast soils; however, minor variants are known to occur within drainage lines (deep clays) and crests (shallow sands). Remnant vegetation varies with climate and locality. Yellow box, yellow gum, sheoak, and other box species are common in drier climates, with brown stringybarks and messmates found in milder climatic zones across the region.
	Landform
element
	Agricultural
versatility
	Land capability
Earthen
Effluent
dams
disposal
	Secondary
roads
	Sheet/rill
	Land hazards Gully/tunnel
	Wind erosion
	Mass
movement

	Dga
	very low
	very low
	very low
	very low
	moderate
	low
	high
	low

	Dgd
	low
	very low
	low
	low
	moderate
	moderate
	high
	moderate

	Dgf
	moderate
	low
	low
	low
	moderate
	moderate
	high
	low

	Dgg
	moderate
	low
	low
	low
	moderate
	moderate
	high
	very low

	Dgh
	moderate
	low
	very low
	very low
	low
	moderate
	low
	very low

	Dgj
	moderate
	moderate
	very low
	very low
	very low
	moderate
	low
	very low


Refer to Appendix B.3 for land capability assessment working tables.
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Devonian granite
	Landform element
Steep crests and
ridges
	Steep slopes
	Moderate slopes
	Gentle slopes
	Very gentle slopes
	Flats and drainage
depressions

	Element identification
Dga
	Dgd
	Dgf
	Dgg
	Dgh
	Dgj

	Landscape characteristics
slope range (%)
>20
	2032
	1020
	310
	13
	<1

	boulders (%)
510
	27
	<2
	Nil
	Nil
	Nil

	rock outcrop (%)
510
	27
	<2
	Nil
	Nil
	Nil

	gravel (%)
Nil
	Nil
	Nil
	Nil
	Nil
	Nil

	site drainage (surface)
moderately well
drained
	imperfectly drained
	imperfectly drained
	imperfectly drained
	poorly drained
	poorly drained

	inundation risk
Nil
	Nil
	Nil
	Nil
	Nil
	1 in 1 yrs

	Soil characteristics
Australian Soil
Yellow and grey
Classification (ASC’s)
Sodosols and Tenosols
(SO-AC/AD, TE)
	Yellow and grey
Sodosols and Tenosols
(SO-AC/AD, TE)
	Yellow and grey
Sodosols and brown and
yellow Dermosols
(SO-AC/AD, DE‑
AB/AC)
	Yellow and grey
Sodosols
(SO-AC/AD)
	Yellow and grey
Sodosols
(SO-AC/AD)
	Yellow and grey
Sodosols
(SO-AC/AD)

	surface texture
sandy loam
	sandy loam
	loamy sand to sandy
clay loam
	loamy sand to sandy
clay loam
	sandy clay loam to clay
loam
	sandy clay loam to clay
loam

	subsoil texture
medium clay to heavy
clay
	medium clay to heavy
clay
	heavy clay
	heavy clay
	heavy clay
	medium to heavy clay

	surface structure
weak to massive
	weak to massive
	weak to massive
	weak to massive
	weak
	weak

	subsoil structure
strong
	strong
	strong
	strong
	strong
	strong

	est. subsoil permeability
moderate
	moderate
	slowly
	slowly
	slowly
	very slowly

	depth of topsoil (cm)
5–20
	10–25
	20–30
	25–45
	25–45
	25–45

	depth to bedrock (cm)
0–60
	0–70
	0–80
	70–120
	100–135
	>200


Present land use
Natural woodlands; grazing of native and introduced pastures; broadacre cropping; viticulture
Department of Primary Industries
Cambrian–Ordovician sediments
Area: 50 900 ha (12.1%) Description:
The Cambrian-Ordovician sedimentary landscape is dominated by prominent ridges including the Ararat and Challicum Hills, and the uplifted Stavely Block to the south. The sedimentary terrain ranges from highly dissected steep slopes and rocky crests near metamorphic contact zones to low undulating hills and rises with broad drainage depressions. Soils consist of brown, red and yellow texture contrast soils with sodic equivalents also present. Remnant vegetation communities are dominated by Brown stringybarks as well as Grey and Yellow box.
	Landform
element
	Agricultural
versatility
	Land capability
Earthen
Effluent
dams
disposal
	Secondary
roads
	Sheet/rill
	Land hazards Gully/tunnel
Wind erosion
	Mass
movement

	EOsa
	very low
	very low
	very low
	very low
	very high
	low
	very low
	low

	EOsd
	low
	very low
	low
	low
	high
	moderate
	very low
	moderate

	EOsf
	moderate
	very low
	low
	low
	very high
	high
	very low
	low

	EOsg
	moderate
	very low
	low
	low
	moderate
	moderate
	low
	very low

	EOsh
	moderate
	low
	low
	low
	low
	moderate
	low
	very low

	EOsj
	moderate
	low
	very low
	very low
	very low
	moderate
	low
	very low

	EOch
	moderate
	moderate
	low
	low
	low
	high
	low
	very low

	EOce
	moderate
	low
	moderate
	low
	moderate
	high
	low
	very low


Refer to Appendix B.4 for land capability assessment working tables.
Robinson NJ, Reynard KA, Sheffield KJ, Bluml MR (2004)
Cambrian–Ordovician sediments
	Landform element
Steep crests
and ridges
	Steep slopes
	Moderate
slopes
	Gentle slopes
	Very gentle slopes
	Flats/drainage
depressions
	Lower colluvial
slopes
	Upper
colluvial
slopes

	Element identification
EOsa
	EOsd
	EOsf
	EOsg
	EOsh
	EOsj
	EOch
	EOce

	Landscape characteristics
slope range (%)
>20
	20–32
	10–20
	3–10
	1–3
	<1
	0–3
	3–20

	boulders (%)
Nil
	Nil
	Nil
	Nil
	Nil
	Nil
	Nil
	Nil

	rock outcrop (%)
0–50
	0–20
	0–7
	Nil
	Nil
	Nil
	Nil
	Nil

	gravel (%)
20–50
	15–30
	10–20
	0–10
	0–10
	0
	0–10
	10–20

	site drainage (surface)
well drained
	well drained
	moderately
well drained
	imperfectly drained
	imperfectly drained
	poorly drained
	imperfectly drained
	moderately
well drained

	inundation risk
Nil
	Nil
	Nil
	Nil
	Nil
	1 in 5 yrs
	Nil
	Nil

	Soil characteristics
Australian Soil
Red to yellow
Classification (ASC’s)
Chromosols
(CH-AA/AC)
	Red to yellow
Chromosols
(CH-AA/AC)
	Red to yellow
Chromosols
(CH-AA/AC)
	Brown to red Chromosols and brown Sodosols (CH-AB/AA,SO-AB)
	Brown to red Chromosols and brown Sodosols (CH-AB/AA,SO-AB)
	Brown to red Chromosols and brown Sodosols (CH-AB/AA,SO-AB)
	Brown to red
Chromosols and
brown Sodosols
(CH-AB/AA,SO-AB)
	Red to yellow
Chromosols
(CH-AA/AC)

	surface texture
clay loam
	clay loam
	fine sandy clay
loam to clay
loam
	fine sandy clay loam
	sandy clay loam
	sandy clay loam to
light clay
	sandy clay loam
	sandy clay
loam to light
clay

	subsoil texture
light to
medium clay
	medium clay
	medium clay
	medium to heavy clay
	medium to heavy clay
	medium to heavy clay
	medium heavy clay
	medium clay

	surface structure
weak to
moderate
	weak to
moderate
	weak to
moderate
	weak to moderate
	weak to moderate
	weak to moderate
	weak
	weak

	subsoil structure
moderate to
strong
	moderate to
strong
	moderate to
strong
	moderate to strong
	strong
	strong
	strong
	strong

	est. subsoil permeability
high
	moderate
	moderate
	slowly
	slowly
	very slowly
	slowly
	moderate

	depth of topsoil (cm)
0–10
	0–15
	10–15
	10–20
	15–25
	20–35
	20-30
	10-15

	depth to bedrock (cm)
0–45
	0–65
	50–90
	70–120
	120–150
	150–180
	120-150
	50–90


Department of Primary Industries
Cambrian greenstone
Area: 6900 ha (1.6%) Description:
The Cambrian greenstone occurs as a set of isolated hills in a north-south alignment between Barton and Bellellen. These hills are characterised by moderate to steep slopes and crests that have large quantities of rock at the surface. The gentle lower slopes have deeper soils and are devoid of these weathered fragments (gravels) and rock outcrops. Soils are generally red and occasional grey texture contrast soils. Most of the original vegetation has been removed from this landscape.
	Landform
element
	Agricultural
versatility
	Land capability
Earthen
Effluent
dams
disposal
	Secondary
roads
	Sheet/rill
	Land hazards Gully/tunnel
Wind erosion
	Mass
movement

	Ema
	low
	very low
	very low
	low
	very high
	low
	very low
	low

	Emf
	moderate
	low
	low
	low
	very high
	moderate
	very low
	moderate

	Emg
	moderate
	low
	moderate
	moderate
	high
	moderate
	very low
	very low

	Emh
	high
	low
	moderate
	moderate
	low
	moderate
	moderate
	very low

	Emj
	moderate
	low
	low
	moderate
	very low
	moderate
	low
	very low


Refer to Appendix B.5 for land capability assessment working tables.
Robinson NJ, Reynard KA, Sheffield KJ, Bluml MR (2004)
Cambrian greenstone
	Landform element
Steep slopes and
crests
	Moderate slopes
	Gentle slopes
	Very gentle slopes
	Drainage depressions

	Element identification
Ema
	Emf
	Emg
	Emh
	Emj

	Landscape characteristics
slope range (%)
>20
	10–20
	3–10
	1–3
	0–1

	boulders (%)
Nil
	Nil
	Nil
	Nil
	Nil

	rock outcrop (%)
10-20
	<5
	Nil
	Nil
	Nil

	gravel (%)
10–25
	10–20
	2–7
	Nil
	Nil

	site drainage (surface)
rapidly drained
	well drained
	moderately well drained
	moderately well drained
	imperfectly drained

	inundation risk
Nil
	Nil
	Nil
	Nil
	1 in 50 yrs

	Soil characteristics
Australian Soil Classification
Red Chromosols
(ASC’s)
CH-AA
	Red Chromosols
CH-AA
	Red Chromosols
CH-AA
	Brown to red Chromosols
and brown Sodosols
(CH-AB/AA,SO-AB)
	Brown to red Chromosols
and brown Sodosols
(CH-AB/AA,SO-AB)

	surface texture
sandy loam to clay
loam
	sandy loam to clay
loam
	sandy loam to clay loam
	sandy loam to silty loam
	sandy loam to silty loam

	subsoil texture
medium to heavy clay
	medium to heavy
clay
	medium to heavy clay
	heavy clay
	heavy clay

	surface structure
weak to moderate
	weak to moderate
	weak to moderate
	weak to moderate
	moderate

	subsoil structure
moderate
	moderate to strong
	moderate to strong
	moderate
	moderate

	est. subsoil permeability
moderate
	Slowly
	slowly
	slow
	very slowly

	depth of topsoil (cm)
1020
	1525
	1525
	1530
	2040

	depth to bedrock (cm)
2060
	5090
	70120
	120150
	130180


Present land use
Grazing of native and introduced pastures; broadacre cropping; natural woodlands; viticulture
Department of Primary Industries
Cainozoic duricrust
Area: 24 600 ha (5.8%) Description:
Cainozoic in age, this landscape has been derived from cemented regolith material. Major tracts of this landscape found to the west of Kia Ora and from Mafeking to Yarram Park. Gently undulating plains and rises characterise the landscape. The soils are deep brown and yellow sodic texture contrast soils with heavy subsoils.
	Land capability
Landform
Agricultural
Earthen
Effluent
Secondary
element
versatility
dams
disposal
roads
	Sheet/rill
	Land hazards Gully/tunnel
Wind erosion
	Mass
movement

	Cdb
moderate
low
low
low
	very high
	moderate
	low
	low

	Cdg
moderate
moderate
low
very low
	high
	moderate
	low
	very low

	Cdh
moderate
moderate
very low
very low
	moderate
	moderate
	low
	low

	Cdj
moderate
moderate
very low
very low
	low
	moderate
	low
	low


Refer to Appendix B.6 for land capability assessment working tables.
Robinson NJ, Reynard KA, Sheffield KJ, Bluml MR (2004)
Cainozoic duricrust
	Landform element
	Moderate slopes and
gentle crests
	Gentle slopes
	Very gentle slopes
	Flats and drainage
depressions

	Element identification
	Cdb
	Cdg
	Cdh
	Cdj

	Landscape characteristics slope range (%)
	10–20
	3–10
	1–3
	0–1

	boulders (%)
	Nil
	Nil
	Nil
	Nil

	rock outcrop (%)
	Nil
	Nil
	Nil
	Nil

	gravel (%)
	Nil
	Nil
	Nil
	Nil

	site drainage (surface)
	imperfectly
	poorly
	poorly
	very poorly

	inundation risk
	Nil
	Nil
	Nil
	1 in 50 to 100 yrs

	Soil characteristics
Australian Soil Classification (ASC’s)
surface texture
	Brown to yellow Sodosols
(SOAB–AC)
sandy loam to sandy clay
loam
	Brown to yellow Sodosols
(SOAB–AC)
sandy loam to sandy clay
loam
	Brown to yellow Sodosols
(SOAB–AC)
sandy loam to sandy clay
loam
	Brown to yellow Sodosols
(SOAB–AC)
silty loam to clay loam

	subsoil texture
	heavy clay
	heavy clay
	heavy clay
	medium clay

	surface structure
	weak
	weak
	weak
	weak

	subsoil structure
	weak to moderate
	weak to moderate
	weak to moderate
	moderate to strong

	est. subsoil permeability
	slowly
	slowly
	slowly
	slowly

	depth of topsoil (cm)
	2040
	2550
	3065
	3065

	depth to bedrock (cm)
	100150
	>200
	>200
	>200


Present land use
Grazing of native and introduced pastures; broadacre cropping
Department of Primary Industries
Grampians colluvium
Area: 14 900 ha (5.5%) Description:
Deep colluvial materials have been deposited at the base of Mt William Range on the western boundary of the study area. The gentle east facing footslopes are dominated by deep sandy soils that overly clay subsoils at depth. These soils support grazing of native and introduced pastures, and more recently wine grape and olive production. The landscape remains only partially cleared and still retains significant stands of stringybark dominated woodland.
	Landform
element
	Agricultural
versatility
	Land capability
Earthen
Effluent
dams
disposal
	Secondary
roads
	Sheet/rill
	Land hazards Gully/tunnel
	Wind erosion
	Mass
movement

	Qca
	very low
	very low
	very low
	very low
	moderate
	low
	very low
	moderate

	Qcd
	low
	very low
	very low
	low
	moderate
	low
	very low
	moderate

	Qcf
	moderate
	low
	very low
	low
	moderate
	low
	very low
	moderate

	Qcg
	moderate
	very low
	low
	moderate
	low
	low
	very low
	very low

	Qch
	very high
	very low
	high
	high
	very low
	moderate
	very low
	low

	Qcj
	very high
	very low
	low
	low
	very low
	moderate
	very low
	low


Refer to Appendix B.7 for land capability assessment working tables.
Robinson NJ, Reynard KA, Sheffield KJ, Bluml MR (2004)
Grampians colluvium
	Landform element
	Steep crests and
ridges
	Steep slopes
	Moderate slopes
	Gentle slopes
	Very gentle slopes
	Flats and drainage
depressions

	Element identification
	Qca
	Qcd
	Qcf
	Qcg
	Qch
	Qcj

	Landscape characteristics slope range (%)
	>20
	20–32
	10–20
	3–10
	1–3
	0–1

	boulders (%)
	10–20
	Nil
	Nil
	Nil
	Nil
	Nil

	rock outcrop (%)
	10–20
	Nil
	Nil
	Nil
	Nil
	Nil

	gravel (%)
	Nil
	Nil
	Nil
	Nil
	Nil
	Nil

	site drainage (surface)
	rapidly drained
	rapidly drained
	rapidly drained
	well drained
	well drained
	well drained

	inundation risk
	Nil
	Nil
	Nil
	Nil
	Nil
	1 in 5–10 yrs

	Soil characteristics
Australian Soil Classification (ASC’s)
	Aquic Podosols
(PO –- AM)
	Aquic Podosols
(PO – AM)
	Aquic Podosols
(PO –- AM)
	Aquic Podosols
(PO – AM)
	Aeric and aquic Podosols
(PO–AL/AM)
	Aeric and aquic Podosols
(PO–AL/AM)

	surface texture
	loamy sand
	loamy sand
	loamy sand
	loamy sand
	loamy sand
	loamy sand

	subsoil texture
	medium clay
	medium clay
	medium clay
	medium clay
	sand
	sand

	surface structure
	Nil
	Nil
	Nil
	Nil
	Nil
	Nil

	subsoil structure
	Nil
	Nil
	Nil
	Nil
	Nil
	Nil

	est. subsoil permeability
	high
	high
	high
	high
	high
	high

	depth of topsoil (cm)
	2035
	2050
	3060
	4080
	70100
	>100

	depth to bedrock (cm)
	050
	4080
	50150
	50150
	>200
	>200


Present land use
Grazing of native and introduced pastures; natural woodlands; viticulture; olives; irrigated horticulture (stone fruits)
Department of Primary Industries
Quaternary dunes and lunettes
Area: 5500 ha (1.3%) Description:
Dunes and lunettes are common in the wetland and floodplain complexes of the study area. The dunes and lunettes are characterised by gentle slopes and crests with variable soils. The soils vary in nature due to differences in the source material and form of deposition (aeolian or alluvial). Deep sands dominate many of the dunes and lunettes in the west with little clay deposition; however, lunettes in the south (particularly those associated with swamps and wetlands of the basalt plains) tend to have higher concentrations of clay and less sand. These wind blown landforms occur on the eastern margin of a wetland, indicating that the westerly winds are responsible for their development.
	
	
	Land capability
	
	
	Land hazards
	
	

	Landform
	Agricultural
	Earthen
	Effluent
	Secondary
	Sheet/rill
	Gully/tunnel
	Wind erosion
	Mass

	element
	versatility
	dams
	disposal
	roads
	
	
	
	movement

	Qug
	moderate
	very low
	high
	low
	low
	moderate
	very high
	low

	Quh
	high
	very low
	very high
	low
	very low
	low
	very high
	low

	Quj
	high
	very low
	very high
	low
	very low
	low
	very high
	low


Refer to Appendix B.8 for land capability assessment working tables.
Robinson NJ, Reynard KA, Sheffield KJ, Bluml MR (2004)
Quaternary dunes and lunettes
	Landform element Element identification
	Gentle slopes
Qug
	Very gentle slopes
Quh
	Flats and drainage
depressions
Quj

	Landscape characteristics slope range (%)
	3–10
	1–3
	0–1

	boulders (%)
	Nil
	Nil
	Nil

	rock outcrop (%)
	Nil
	Nil
	Nil

	gravel (%)
	Nil
	Nil
	Nil

	site drainage (surface)
	rapidly drained
	rapidly drained
	rapidly drained

	inundation risk
	Nil
	Nil
	Nil

	Soil characteristics
Australian Soil Classification (ASC’s)
	Podosols and Tenosols
(PO/TE)
	Podosols and Tenosols
(PO/TE)
	Podosols and Tenosols
(PO/TE)

	surface texture
	sand
	sand
	sand

	subsoil texture
	sand
	sand
	sand

	surface structure
	massive
	massive
	massive

	subsoil structure
	massive
	massive
	massive

	est. subsoil permeability
	high
	high
	high

	depth of topsoil (cm)
	75125
	75125
	75125

	depth to bedrock (cm)
	>200
	>200
	>200


Present land use
Grazing of native pastures; natural woodlands
Department of Primary Industries
Quaternary swamps
Area: 33 500 ha (8.0%) Description:
There are numerous Quaternary swamps on the volcanic plains and eastern margin of the Mt William Range. These wetlands occur in landscapes of low relief including gentle rises and undulating plains. The soils are dominated by grey, brown and black cracking clays, with some wetlands having high concentrations of salt. Native grasses dominate these wetlands and when inundated they provide important breeding grounds for many waterbird species.
	
	
	Land capability
	
	
	Land hazards
	

	Landform
	Agricultural
	Earthen
	Effluent
	Secondary
	Sheet/rill
	Gully/tunnel
	Wind erosion
	Mass

	element
	versatility
	dams
	disposal
	roads
	
	
	
	movement

	Qwg
	moderate
	very low
	very low
	very low
	moderate
	very low
	very low
	very low

	Qwh
	moderate
	very low
	very low
	very low
	moderate
	very low
	very low
	very low

	Qwj
	low
	very low
	very low
	very low
	low
	very low
	low
	very low


Refer to Appendix B.9 for land capability assessment working tables.
Robinson NJ, Reynard KA, Sheffield KJ, Bluml MR (2004)
Quaternary swamps
	Landform element
Element identification
	Gentle slopes
Qwg
	Very gentle slopes
Qwh
	Flats and swamp floors
Qwj

	Landscape characteristics slope range (%)
	310
	13
	01

	boulders (%)
	Nil
	Nil
	Nil

	rock outcrop (%)
	Nil
	Nil
	Nil

	gravel (%)
	Nil
	Nil
	Nil

	site drainage (surface)
	poorly
	very poorly
	very poorly

	inundation risk
	1 in 5 yrs
	1 in 12 yrs
	1 in 12 yrs

	Soil characteristics
Australian Soil Classification (ASC’s)
	Grey, black and brown Vertosols
(VEADAEAB)
	Grey, black and brown Vertosols
(VEADAEAB)
	Grey, black and brown Vertosols
(VEADAEAB)

	surface texture
	clay loam to heavy clay
	clay loam to heavy clay
	clay loam to heavy clay

	subsoil texture
	medium clay to heavy clay
	medium clay to heavy clay
	medium clay to heavy clay

	surface structure
	strong
	strong
	strong

	subsoil structure
	strong
	strong
	strong

	est. subsoil permeability
	very slowly
	very slowly
	very slowly

	depth of topsoil (cm)
	1525
	1525
	1525

	depth to bedrock (cm)
	>200
	>200
	>200


Present land use
Grazing of native and introduced pastures; natural wetlands; broadacre cropping
Department of Primary Industries
Quaternary volcanics
Area: 132 500 ha (31.5%) Description:
Gently undulating basalt plains cover much of the study area. The basalt plains extend from Green Hill Lake and Barton in the north, to the southern boundary at Lake Bolac. The undulating plains are dominated by gentle rises, broad crests, and occasional drainage depressions or wetlands. Soils are dominantly brown and yellow sodic texture contrast soils with heavier cracking clays located in poorly drained depressions. Brown to red gradational soils can be found on moderate slopes and rocky crests associated with volcanic cones and areas of higher relief. Remnant native vegetation includes red gum, Wallaby grass, Kangaroo grass and other grass species.
	Landform
element
	Agricultural
versatility
	Land capability
Earthen
Effluent
dams
disposal
	Secondary
roads
	Sheet/rill
	Land hazards Gully/tunnel
Wind erosion
	Mass
movement

	Qbd
	low
	very low
	low
	very low
	high
	low
	low
	moderate

	Qbf
	moderate
	very low
	low
	very low
	moderate
	low
	low
	moderate

	Qbg
	moderate
	very low
	low
	very low
	moderate
	low
	low
	very low

	Qbh
	moderate
	very low
	very low
	very low
	low
	low
	very low
	low

	Qbj
	moderate
	very low
	very low
	very low
	very low
	low
	very low
	low


Refer to Appendix B.10 for land capability assessment working tables.
Robinson NJ, Reynard KA, Sheffield KJ, Bluml MR (2004)
Quaternary volcanics
	Landform element
	Steep slopes
	Moderate slopes
	Gentle slopes
	Very gentle slopes
	Flats and drainage
depressions

	Element identification
	Qbd
	Qbf
	Qbg
	Qbh
	Qbj

	Landscape characteristics slope range (%)
	>20
	10–20
	3–10
	1–3
	0–1

	boulders (%)
	10–20
	5–10
	0–5
	0–5
	0

	rock outcrop (%)
	10–20
	5–10
	0–5
	0–5
	0

	gravel (%)
	2–7
	2–7
	0
	0
	0

	site drainage (surface)
	moderately well
drained
	imperfectly drained
	imperfectly drained
	poorly drained
	poorly drained

	inundation risk
	Nil
	Nil
	Nil
	Nil
	1 in 10–50 yrs

	Soil characteristics
Australian Soil Classification (ASC’s)
	Brown, red and black
Vertosols and
Chromosols
(VE/CH–AB/AA/AE)
	Brown, grey and black
Vertosols, Sodosols
and Chromosols
(VE/SO/CH–
AB/AD/AE)
	Brown, grey and black
Vertosols, Sodosols
and Chromosols
(VE/SO/CH–
AB/AD/AE)
	Brown, grey and black
Vertosols, Sodosols and
Chromosols
(VE/SO/CH– AB/AD/AE)
	Brown, grey and black
Vertosols, Sodosols and
Chromosols
(VE/SO/CH– AB/AD/AE)

	surface texture
	clay loam to light clay
	clay loam to light clay
	sandy clay loam to
light clay
	loam to light clay
	light clay to medium clay

	subsoil texture
	heavy clay
	heavy clay
	medium to heavy clay
	medium heavy clay
	heavy clay

	surface structure
	weak to moderate
	weak to moderate
	weak to moderate
	weak to moderate
	weak to strong

	subsoil structure
	strong
	strong
	strong
	weak to moderate
	strong

	est. subsoil permeability
	slowly
	slowly
	slowly
	slowly
	very slowly

	depth of topsoil (cm)
	10–25
	15–35
	15–35
	30–40
	30–40

	depth to bedrock (cm)
	45–80
	65–90
	80–110
	110–150
	130–160


Present land use
Grazing of native and introduced pastures; broadacre cropping
Department of Primary Industries
Grampians sandstone and sediments
Area: 19 100 ha (4.5%) Description:
The Mt William Range is comprised of alluvial and marine sediments that form prominent ridges and cuestas rising above broad plains to the east. The terrain ranges from steep rocky crests and cliffs, to highly dissected steep slopes and gentle footslopes (refer to Grampians Colluvium). The steep rocky terrain has a shallow sandy soil that commonly includes a dark organic surface horizon. Subsoils are generally absent in steep rocky terrain, but medium clays can be found on moderate to gentle slopes. Much of the steep terrain is located within the Grampians National Park and retains the majority of its native vegetation cover.
	Landform
element
	Agricultural
versatility
	Land capability
Earthen
Effluent
dams
disposal
	Secondary
roads
	Sheet/rill
	Land hazards Gully/tunnel
	Wind erosion
	Mass
movement

	Ssa
	very low
	very low
	very low
	low
	moderate
	moderate
	very high
	moderate

	Ssd
	low
	very low
	very low
	low
	moderate
	moderate
	very high
	moderate

	Ssf
	moderate
	low
	very low
	low
	moderate
	high
	very high
	moderate

	Ssg
	moderate
	very low
	low
	moderate
	low
	high
	very high
	very low

	Ssh
	moderate
	very low
	high
	high
	very low
	moderate
	high
	very low

	Ssj
	moderate
	very low
	low
	high
	very low
	moderate
	high
	very low


Refer to Appendix B.11 for land capability assessment working tables.
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Grampians sandstone and sediments
	Landform element Element identification
	Crests and ridges
Ssa
	Steep slopes
Ssd
	Moderate slopes
Ssf
	Gentle slopes
Ssg
	Very gentle slopes
Ssh
	Flats and drainage
depressions
Ssj

	Landscape characteristics slope range (%)
	>20
	2032
	1020
	310
	13
	<1

	boulders (%)
	10–20
	10–20
	10–20
	0
	0
	0

	rock outcrop (%)
	10–20
	10–20
	10–20
	0
	0
	0

	gravel (%)
	Nil
	Nil
	Nil
	Nil
	Nil
	Nil

	site drainage (surface)
	rapidly drained
	rapidly drained
	rapidly drained
	rapidly drained
	rapidly drained
	rapidly drained

	inundation risk
	Nil
	Nil
	Nil
	Nil
	Nil
	1 in 10–50 yrs

	Soil characteristics
Australian Soil Classification (ASC’s)
	Podosols and Tenosols
(PO/TE)
	Podosols and Tenosols
(PO/TE)
	Podosols and Tenosols
(PO/TE)
	Podosols and Tenosols
(PO/TE)
	Podosols and Tenosols
(PO/TE)
	Podosols and Tenosols
(PO/TE)

	surface texture
	sand
	sand
	sand
	sand
	loamy sand
	loamy sand

	subsoil texture
	medium clay
	medium clay
	medium clay
	medium clay
	medium clay
	medium clay

	surface structure
	massive
	massive
	massive
	massive
	massive to weak
	massive to weak

	subsoil structure
	massive
	massive
	massive
	massive
	massive
	massive

	est. subsoil permeability
	high
	high
	high
	high
	high
	high

	depth of topsoil (cm)
	1535
	1535
	2550
	2550
	25100
	25100

	depth to bedrock (cm)
	2540
	3050
	3050
	4575
	65100
	65100


Present land use
Native park; grazing of native pastures; regional development
Department of Primary Industries
Sedimentary derived metamorphics
Area: 20 300 ha (4.8%) Description:
The metamorphic landscape is characterised by the prominent ridges and steeply dissected slopes that surround the Ararat granodiorite complex and run from Kia Ora to the east of Jallukar. The soils are whole coloured (red or brown) texture contrast soils with shallow sandy loam topsoils. The subsoils are commonly medium clays on steeper slopes and heavy clays on moderate and gentle slopes. Native vegetation is commonly Yellow gum.
	Landform
element
	Agricultural
versatility
	Land capability
Earthen
Effluent
dams
disposal
	Secondary
roads
	Sheet/rill
	Land hazards Gully/tunnel
	Wind
erosion
	Mass
movement

	Dma
	very low
	very low
	low
	low
	moderate
	moderate
	very low
	moderate

	Dmd
	low
	very low
	low
	low
	moderate
	moderate
	very low
	moderate

	Dmf
	moderate
	very low
	moderate
	low
	moderate
	moderate
	very low
	moderate

	Dmg
	high
	low
	moderate
	low
	moderate
	moderate
	low
	very low

	Dmh
	high
	low
	low
	low
	low
	moderate
	low
	very low

	Dmj
	moderate
	low
	low
	low
	very low
	moderate
	low
	low


Refer to Appendix B.12 for land capability assessment working tables.
Robinson NJ, Reynard KA, Sheffield KJ, Bluml MR (2004)
Sedimentary derived metamorphics
	Landform element
	Crests and ridges
	Steep slopes
	Moderate slopes
Gentle
	slopes
	Very gentle slopes
	Flats and drainage depressions

	Element identification
	Dma
	Dmd
	Dmf
	Dmg
	Dmh
	Dmj

	Landscape characteristics slope range (%)
	>20
	2032
	1020
	310
	13
	<1

	boulders (%)
	Nil
	Nil
	Nil
	Nil
	Nil
	Nil

	rock outcrop (%)
	3–8
	1–5
	1–5
	0
	0
	0

	gravel (%)
	1020
	1020
	10–20
	3–8
	0–5
	0–5

	site drainage (surface)
	rapidly drained
	rapidly drained
	well drained
	well drained
	well drained
	imperfectly drained

	inundation risk
	Nil
	Nil
	Nil
	Nil
	Nil
	1 in 10–50 yrs

	Soil characteristics
Australian Soil Classification (ASC’s)
	Brown and red
Chromosols
(CH–AB/AA)
	Brown and red
Chromosols
(CH–AB/AA)
	Brown and red
Chromosols
(CH–AB/AA)
	Brown and red
Chromosols
(CH–AB/AA)
	Brown and red
Chromosols
(CH–AB/AA)
	Brown and red
Chromosols
(CH–AB/AA)

	surface texture
	fine sandy loam
	fine sandy loam
	fine sandy loam
	sandy clay loam
	sandy clay loam
	sandy clay loam

	subsoil texture
	light clay to medium
clay
	light clay to medium
clay
	light clay to medium
clay
	heavy clay
	heavy clay
	heavy clay

	surface structure
	massive to moderate
	massive to moderate
	massive to moderate
	weak
	weak
	weak

	subsoil structure
	strong
	strong
	strong
	strong
	strong
	strong

	est. subsoil permeability
	moderately
	moderately
	moderately
	moderately
	slowly
	slowly

	depth of topsoil (cm)
	1525
	1525
	2535
	2535
	2545
	3055

	depth to bedrock (cm)
	3060
	4565
	5580
	80110
	95125
	110140


Present land use
Grazing of native and introduced pastures; natural woodlands; broadacre cropping; viticulture
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Appendix
Appendix A: Criteria for land capability assessment
Table A1:
Land versatility assessment for agriculture
	PARAMETERS INFLUENCING AGRICULTURAL VERSATILITY
	LAND VERSATILITY RATINGS

	
	Class 1
	Class 2
	Class 3
	Class 4
	Class 5

	T : Topography
	Slope (%)
	0-3
	4-10
	10-20
	20 - 32
	> 32

	S : Soil
	Topsoil texture
	L, SL
	ZL, CL, ZCL,
ZCL-CL, SC
	S, LS, CL-HC, SC FSL, SCL, FSCL, FSCL-CL, SL-ZL, LS-SL, CLF, L​LFS, L-CL, SL-L
	LC, LC-
MC, MC
	MHC, HC

	
	Depth to rock/hardpan (m)
	> 1.0
	
	0.5 – 1.0
	
	< 0.5

	
	pH
	>6
	5-6
	<5
	
	

	
	Drainage (internal)
	Well
	Moderately
	Rapidly, Rapid,
Well-rapid
	Imperfectly , Imperfect
	Poorly,
Very
poorly

	
	Base nutrient status
	Eutrophic
	Mesotrophic
	
	Dystrophic
	

	
	Permeability
	Moderately
	
	Slowly, High
	
	Very slow,
Very high

	
	Topsoil stability (Emerson)
	E6, E7, E8
	E4, E5
	E3
	E2
	E1

	
	Soil type (Australian Soil Classification – ASC; order and suborder)
	CH AA; PO
AL-AM
	CH AB; VE
AB; VE AD;
PO/TE
	SO AB; SO AD;
PO AM
	SO AC-AD;
SO-VE AD
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Table A2:
Land capability assessment for on-site effluent disposal
Areas capable of absorbing effluent from a standard anaerobic, all-waste, septic tank connected to a single family dwelling (approximate output of 1000 litres per day).
	PARAMETERS INFLUENCING EFFLUENT DISPOSAL
	LAND CAPABILITY RATINGS

	
	Class 1
	Class 2
	Class 3
	Class 4
	Class 5

	Slope (%)
	< 3
	3 - 10
	11 - 20
	21 - 32
	> 32

	Inundation
	Nil
	Low (less than
once per 100
years)
	Moderate
(between 50 –
100 years)
	High (between
10 – 50 years)
	Very high (more
than once in 10
years)

	Drainage
	Rapidly
	Well, Moderately-
well, Well-rapid
	Moderately
	Imperfectly
	Poorly / Very
poorly

	Depth to hard rock/impermeable layer (m)
	> 0.5
	0.3 - 0.5
	0.2 – 0.3
	0.1 – 0.2
	< 0.1

	*Permeability (Ksat. mm/d)
	500-1500
	500 - 100
	100 - 50
	50-20; >1500
	< 20


*Note: 10 mm/day is equivalent to disposing of 1000 l/d along a 0.5 x 200 m trench
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Table A3:
Land capability assessment for earthen dams
This table should only be considered for small farm dams to 3000 m3 in capacity which have a top water level less than 3 m above the original ground surface at the upstream side of the wall.
	PARAMETERS INFLUENCING THE CONSTRUCTION OF EARTHEN DAMS
	LAND CAPABILITY RATINGS

	
	Class 1
	Class 2
	Class 3
	Class 4
	Class 5

	Slope (%)
	3 - 10
	0 - 3
	
	10 - 20
	> 20

	Linear shrinkage (%)
	< 5
	5 - 12
	12 - 17
	17 - 22
	> 22

	Depth to hard rock (cm)
	> 500
	300 - 500
	200 - 300
	100 - 200
	< 100

	Permeability (Ksat mm/d)
	< 5 (Very
slowly)
	5 – 50 (Slowly)
	
	50 – 500
(Moderately)
	> 500 (Highly)

	Dispersibility of subsoil (Emerson)
	E3
	
	E2, E4, E5
	
	E1, E6, E7, E8

	Suitability of subsoil
	Very high
	High
	Moderate
	Low
	Very low

	Susceptibility to slope failure
	Very low
	Low
	Moderate
	High
	Very high
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Table A4:
Land capability assessment for secondary roads
Areas capable of being used for the construction of earthern roads for light vehicles without sealed surfaces or concrete drainage and kerbing.
	PARAMETERS INFLUENCING
SECONDARY ROADS
	LAND CAPABILITY RATINGS

	
	Class 1
	Class 2
	Class 3
	Class 4
	Class 5

	Slope (%)
	0-1
	1-3
	3-10
	10-32
	> 32

	Drainage
	Rapidly
	Well,
Moderately-
well
	Moderately
	Imperfectly
	Poorly, Very‑
poorly

	Proportion of gravel, stones & boulders (%)
	0
	1-10
	11-20
	21-50
	> 50

	Depth to hard rock (m)
	> 1.5
	1.5-0.75
	0.75-0.5
	0.5-0.25
	< 0.25

	Susceptibility to slope failure
	Very low
	Low
	Moderate
	High
	Very high

	Linear shrinkage (%)
	< 6
	7 - 12
	13 - 17
	18 - 22
	> 22

	Inundation
	Nil
	Low (less
than once per
100 years)
	Moderate
(between 50
and 100 years)
	High (between
10 and 50
years)
	Very high (more
than once per 10
years)

	Dispersibility of subsoil (Emerson > 4% slope) *
	E5, E6, E7, E8
	E4, E3(1),
E3(2)
	E3(3), E3(4)
	E2(1), E2(2),
E2(3)
	E2(4), E1

	Unified Soil Group
	GW, GC, SC
	SM, SW, GM
	SP, CL, CH,
MH, GP
	ML
	Pt, OH, OL
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Appendix B: Working tables for land capability assessment B.1 Alluvial floodplains and terraces
Agricultural versatility
	MAP UNITS
Qa1
Qa2
Qa3
Qa4
Qa5
Qa6
Qat1
Qat2

	Slope
	1
	1
	1
	1
	1
	3
	1
	1

	Topsoil Texture
	1
	1
	3
	2
	3
	1
	3
	3

	Drainage
	4
	3
	4
	4
	3
	4
	5
	5

	Topsoil Stability
	3
	1
	1
	3
	1
	4
	3
	3

	Depth to Rock
	1
	1
	1
	1
	1
	1
	1
	1

	Base Nutrient Status
	2
	2
	2
	1
	1
	1
	1
	1

	Permeability
	3
	3
	3
	3
	4
	3
	5
	5

	pH
	1
	1
	2
	2
	1
	2
	1
	1

	Soil type (ASC)
	4
	4
	4
	3
	2
	4
	4
	4


Effluent disposal
	MAP UNITS
Qa1
Qa2
Qa3
Qa4
Qa5
Qa6
Qat1
Qat2

	Slope
	1
	1
	1
	1
	1
	1
	2
	2

	Inundation
	2
	2
	3
	4
	5
	2
	1
	1

	Drainage
	3
	4
	4
	4
	5
	4
	4
	4

	Depth to Rock
	1
	1
	1
	1
	1
	1
	1
	1

	Permeability
	2
	4
	4
	4
	5
	4
	4
	4


Earthen dams
	MAP UNITS
Qa1
Qa2
Qa3
Qa4
Qa5
Qa6
Qat1
Qat2

	Slope
	1
	2
	2
	1
	2
	2
	2
	1

	Linear Shrinkage
	3
	3
	3
	3
	4
	4
	2
	3

	Depth to Rock
	3
	3
	3
	3
	3
	3
	3
	3

	Permeability
	3
	2
	2
	2
	1
	2
	1
	2

	Dispersibility of Subsoil
	3
	4
	4
	3
	3
	3
	3
	3

	Susceptibility to Slope Failure
	2
	2
	2
	1
	2
	2
	1
	1

	Suitability of Subsoil
	3
	3
	4
	3
	3
	3
	3
	3


Secondary roads
	MAP UNITS
Qa1
Qa2
Qa3
Qa4
Qa5
Qa6
Qat1
Qat2

	Slope
	1
	2
	2
	1
	1
	1
	2
	2

	Drainage
	4
	4
	5
	5
	5
	5
	5
	5

	Proportion of Gravel
	1
	1
	1
	1
	1
	1
	1
	1

	Depth to Rock
	1
	1
	1
	1
	1
	1
	1
	1

	Susceptibility to Slope Failure
	2
	2
	2
	1
	2
	2
	1
	1

	Linear Shrinkage
	3
	3
	3
	3
	4
	4
	2
	3

	Inundation
	2
	2
	2
	4
	5
	5
	4
	4

	Dispersibility of Subsoil
	4
	1
	5
	4
	4
	2
	5
	5

	USG Subsoil
	4
	3
	3
	3
	3
	3
	4
	3
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B.2 Tertiary sediments and colluvium
Agricultural versatility
	MAP UNITS
Tsb
Tsg
Tsh
Tsj
Tcf
Tcg

	Slope
	3
	2
	1
	1
	3
	1

	Topsoil Texture
	3
	3
	1
	1
	3
	1

	Drainage
	2
	4
	5
	5
	2
	4

	Topsoil Stability
	1
	4
	4
	4
	4
	4

	Depth to Rock
	3
	3
	1
	1
	3
	1

	Base Nutrient Status
	2
	2
	2
	2
	2
	2

	Permeability
	3
	3
	3
	3
	3
	3

	pH
	1
	1
	2
	2
	1
	2

	Soil type (ASC)
	3
	3
	3
	3
	3
	3


Effluent disposal
	MAP UNITS
Tsb
Tsg
Tsh
Tsj
Tcf
Tcg

	Slope
	4
	2
	1
	1
	3
	2

	Inundation
	1
	1
	1
	3
	1
	1

	Drainage
	3
	4
	5
	5
	3
	4

	Depth to Rock
	4
	2
	2
	2
	3
	2

	Permeability
	4
	4
	4
	4
	4
	4


Earthen dams
	MAP UNITS
Tsb
Tsg
Tsh
Tsj
Tcf
Tcg

	Slope
	4
	1
	2
	2
	4
	2

	Linear Shrinkage
	3
	3
	3
	3
	3
	3

	Depth to Rock
	5
	4
	4
	4
	4
	4

	Permeability
	2
	2
	2
	2
	2
	2

	Dispersibility of Subsoil
	3
	3
	3
	1
	1
	1

	Susceptibility to Slope Failure
	3
	1
	1
	2
	3
	1

	Suitability of Subsoil
	4
	3
	3
	3
	4
	3


Secondary roads
	MAP UNITS
Tsb
Tsg
Tsh
Tsj
Tcf
Tcg

	Slope
	4
	3
	2
	1
	3
	2

	Drainage
	3
	4
	5
	5
	3
	4

	Proportion of Gravel
	2
	2
	2
	2
	2
	2

	Depth to Rock
	2
	2
	2
	2
	2
	2

	Susceptibility to Slope Failure
	3
	1
	1
	2
	3
	1

	Linear Shrinkage
	3
	3
	3
	3
	3
	3

	Inundation
	1
	1
	1
	3
	1
	1

	Dispersibility of Subsoil
	4
	4
	4
	2
	2
	2

	USG Subsoil
	3
	3
	3
	3
	3
	3
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B.3 Devonian granite
Agricultural versatility
	MAP UNITS
Dga
Dgd
Dgf
Dgg
Dgh
Dgj

	Slope
	5
	4
	3
	2
	1
	1

	Topsoil Texture
	3
	3
	3
	3
	3
	2

	Drainage
	2
	4
	4
	4
	5
	5

	Topsoil Stability
	1
	1
	1
	1
	3
	1

	Depth to Rock
	3
	3
	3
	3
	1
	1

	Base Nutrient Status
	2
	2
	2
	2
	2
	2

	Permeability
	3
	3
	3
	3
	3
	3

	pH
	2
	2
	1
	2
	2
	2

	Soil type (ASC)
	4
	4
	4
	4
	4
	4


Effluent disposal
	MAP UNITS
Dga
Dgd
Dgf
Dgg
Dgh
Dgj

	Slope
	5
	4
	3
	2
	1
	1

	Inundation
	1
	1
	1
	1
	1
	2

	Drainage
	3
	4
	4
	4
	5
	5

	Depth to Rock
	4
	4
	4
	2
	2
	1

	Permeability
	4
	4
	4
	4
	4
	4


Earthen dams
	MAP UNITS
Dga
Dgd
Dgf
Dgg
Dgh
Dgj

	Slope
	5
	5
	4
	1
	2
	2

	Linear Shrinkage
	3
	3
	2
	2
	3
	3

	Depth to Rock
	5
	5
	4
	4
	4
	3

	Permeability
	2
	2
	2
	2
	2
	2

	Dispersibility of Subsoil
	3
	1
	1
	3
	3
	3

	Susceptibility to Slope Failure
	3
	3
	2
	1
	1
	1

	Suitability of Subsoil
	5
	5
	4
	4
	3
	3


Secondary roads
	MAP UNITS
Dga
Dgd
Dgf
Dgg
Dgh
Dgj

	Slope
	5
	4
	4
	3
	2
	1

	Drainage
	3
	4
	4
	4
	5
	5

	Proportion of Gravel
	1
	1
	1
	1
	1
	1

	Depth to Rock
	4
	3
	2
	2
	2
	1

	Susceptibility to Slope Failure
	3
	3
	2
	1
	1
	1

	Linear Shrinkage
	3
	3
	2
	3
	2
	3

	Inundation
	1
	1
	1
	1
	1
	2

	Dispersibility of Subsoil
	4
	2
	2
	2
	4
	4

	USG Subsoil
	3
	3
	3
	3
	3
	3
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B.4 Cambro-Ordovician sediments and colluvium
Agricultural versatility
	MAP UNITS
EOsa
EOsd
EOsf
EOsg
EOsh
EOsj
EOce
EOch

	Slope
	4
	4
	3
	2
	1
	1
	4
	1

	Topsoil Texture
	2
	2
	3
	3
	3
	3
	2
	3

	Drainage
	1
	1
	2
	4
	4
	5
	1
	4

	Topsoil Stability
	3
	3
	4
	3
	3
	3
	3
	3

	Depth to Rock
	3
	3
	3
	3
	1
	1
	3
	1

	Base Nutrient Status
	2
	2
	2
	2
	2
	2
	2
	2

	Permeability
	3
	1
	1
	3
	3
	5
	1
	3

	pH
	2
	2
	2
	2
	2
	2
	2
	2

	Soil type (ASC)
	1
	1
	1
	2
	2
	2
	1
	2


Effluent disposal
	MAP UNITS
EOsa
EOsd
EOsf
EOsg
EOsh
EOsj
EOce
EOch

	Slope
	5
	4
	3
	2
	1
	1
	2
	1

	Inundation
	1
	1
	1
	1
	2
	2
	1
	2

	Drainage
	2
	2
	3
	4
	4
	5
	3
	4

	Depth to Rock
	5
	4
	4
	3
	2
	1
	2
	2

	Permeability
	1
	2
	2
	4
	4
	5
	2
	4


Earthen dams
	MAP UNITS
EOsa
EOsd
EOsf
EOsg
EOsh
EOsj
EOce
EOch

	Slope
	5
	5
	4
	1
	2
	2
	4
	2

	Linear Shrinkage
	2
	2
	3
	3
	3
	3
	3
	3

	Depth to Rock
	5
	5
	5
	5
	4
	4
	4
	3

	Permeability
	5
	4
	4
	2
	2
	1
	4
	1

	Dispersibility of Subsoil
	3
	3
	3
	3
	3
	3
	3
	3

	Susceptibility to Slope Failure
	3
	3
	2
	1
	1
	1
	2
	1

	Suitability of Subsoil
	5
	5
	5
	5
	3
	3
	4
	3


Secondary roads
	MAP UNITS
EOsa
EOsd
EOsf
EOsg
EOsh
EOsj
EOce
EOch

	Slope
	5
	4
	4
	3
	2
	1
	3
	2

	Drainage
	2
	2
	3
	4
	4
	5
	4
	4

	Proportion of Gravel
	2
	2
	2
	1
	1
	1
	1
	1

	Depth to Rock
	4
	3
	3
	2
	2
	1
	2
	2

	Susceptibility to Slope Failure
	3
	3
	2
	1
	1
	1
	1
	1

	Linear Shrinkage
	2
	2
	3
	3
	3
	3
	3
	3

	Inundation
	1
	1
	1
	1
	2
	2
	1
	2

	Dispersibility of Subsoil
	2
	2
	4
	4
	4
	4
	2
	4

	USG Subsoil
	3
	3
	3
	3
	3
	3
	3
	3
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B.5 Cambrian greenstone
Agricultural versatility
	MAP UNITS
Ema
Emf
Emg
Emh
Emj

	Slope
	4
	3
	2
	1
	1

	Topsoil Texture
	3
	3
	3
	3
	3

	Drainage
	3
	3
	1
	2
	2

	Topsoil Stability
	4
	4
	4
	3
	3

	Depth to Rock
	3
	3
	3
	1
	1

	Base Nutrient Status
	1
	1
	1
	1
	1

	Permeability
	1
	3
	3
	3
	5

	pH
	2
	2
	2
	2
	2

	Soil type (ASC)
	1
	1
	1
	2
	2


Effluent disposal
	MAP UNITS
Emf
Emg
Emh
Emj

	Slope
	3
	2
	1
	1

	Inundation
	1
	1
	1
	2

	Drainage
	2
	3
	3
	4

	Depth to Rock
	4
	2
	2
	2

	Permeability
	4
	3
	3
	4


Earthen dams
	MAP UNITS
Ema
Emf
Emg
Emh
Emj

	Slope
	5
	4
	1
	2
	2

	Linear Shrinkage
	3
	3
	3
	3
	3

	Depth to Rock
	5
	4
	4
	4
	4

	Permeability
	4
	2
	2
	2
	2

	Dispersibility of Subsoil
	1
	1
	1
	3
	3

	Susceptibility to Slope Failure
	3
	3
	1
	1
	1

	Suitability of Subsoil
	5
	4
	3
	3
	3


Secondary roads
	MAP UNITS
Ema
Emf
Emg
Emh
Emj

	Slope
	4
	4
	3
	2
	1

	Drainage
	1
	3
	3
	3
	3

	Proportion of Gravel
	2
	1
	2
	2
	2

	Depth to Rock
	4
	2
	2
	2
	2

	Susceptibility to Slope Failure
	3
	3
	1
	1
	1

	Linear Shrinkage
	3
	3
	3
	3
	3

	Inundation
	1
	1
	1
	1
	2

	Dispersibility of Subsoil
	2
	2
	2
	3
	3

	USG Subsoil
	3
	3
	3
	3
	3
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B.6 Cainozoic duricrust
Agricultural versatility
	MAP UNITS
Cdb
Cdg
Cdh
Cdj

	Slope
	3
	2
	1
	1

	Topsoil Texture
	3
	3
	3
	2

	Drainage
	4
	4
	5
	5

	Topsoil Stability
	1
	1
	1
	1

	Depth to Rock
	3
	1
	1
	1

	Base Nutrient Status
	2
	2
	2
	2

	Permeability
	3
	3
	3
	3

	pH
	2
	2
	2
	2

	Soil type (ASC)
	3
	3
	3
	3


Effluent disposal
	MAP UNITS
Cdb
Cdg
Cdh
Cdj

	Slope
	3
	2
	1
	1

	Inundation
	1
	1
	1
	3

	Drainage
	4
	4
	5
	5

	Depth to Rock
	2
	1
	1
	1

	Permeability
	4
	4
	4
	4


Earthen dams
	MAP UNITS
Cdb
Cdg
Cdh
Cdj

	Slope
	4
	1
	2
	2

	Linear Shrinkage
	3
	3
	3
	3

	Depth to Rock
	4
	3
	3
	3

	Permeability
	2
	2
	2
	2

	Dispersibility of Subsoil
	3
	3
	3
	3

	Susceptibility to Slope Failure
	2
	1
	2
	2

	Suitability of Subsoil
	4
	3
	2
	2


Secondary roads
	MAP UNITS
Cdb
Cdg
Cdh
Cdj

	Slope
	4
	3
	2
	1

	Drainage
	4
	5
	5
	5

	Proportion of Gravel
	1
	1
	1
	1

	Depth to Rock
	2
	1
	1
	1

	Susceptibility to Slope Failure
	2
	1
	2
	2

	Linear Shrinkage
	3
	3
	3
	3

	Inundation
	1
	1
	1
	3

	Dispersibility of Subsoil
	4
	4
	4
	4

	USG Subsoil
	3
	3
	3
	3
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B.7 Grampians colluvium
Agricultural versatility
	MAP UNITS
Qca
Qcd
Qcf
Qcg
Qch
Qcj

	Slope
	5
	4
	3
	2
	1
	1

	Topsoil Texture
	3
	3
	3
	3
	3
	3

	Drainage
	3
	3
	3
	1
	1
	1

	Topsoil Stability
	1
	1
	1
	1
	1
	1

	Depth to Rock
	5
	5
	5
	3
	1
	1

	Base Nutrient Status
	2
	2
	2
	2
	2
	2

	Permeability
	3
	3
	3
	3
	3
	3

	pH
	2
	2
	2
	2
	2
	2

	Soil type (ASC)
	3
	3
	3
	3
	1
	1


Effluent disposal
	MAP UNITS
Qca
Qcd
Qcf
Qcg
Qch
Qcj

	Slope
	5
	4
	3
	2
	1
	1

	Inundation
	1
	1
	1
	1
	1
	4

	Drainage
	1
	1
	1
	2
	2
	2

	Depth to Rock
	5
	5
	5
	4
	1
	1

	Permeability
	1
	1
	1
	1
	1
	1


Earthen dams
	MAP UNITS
Qca
Qcd
Qcf
Qcg
Qch
Qcj

	Slope
	5
	5
	4
	1
	2
	2

	Linear Shrinkage
	2
	2
	2
	2
	2
	2

	Depth to Rock
	5
	5
	4
	5
	3
	3

	Permeability
	5
	5
	4
	5
	5
	5

	Dispersibility of Subsoil
	5
	5
	4
	5
	5
	5

	Susceptibility to Slope Failure
	4
	3
	3
	1
	2
	2

	Suitability of Subsoil
	5
	5
	4
	5
	5
	5


Secondary roads
	MAP UNITS
Qca
Qcd
Qcf
Qcg
Qch
Qcj

	Slope
	5
	4
	4
	3
	2
	1

	Drainage
	1
	1
	1
	2
	2
	2

	Proportion of Gravel
	1
	1
	1
	1
	1
	1

	Depth to Rock
	4
	4
	4
	3
	1
	1

	Susceptibility to Slope Failure
	4
	3
	3
	1
	2
	2

	Linear Shrinkage
	2
	2
	2
	2
	2
	2

	Inundation
	1
	1
	1
	1
	1
	4

	Dispersibility of Subsoil
	1
	1
	1
	1
	1
	1

	USG Subsoil
	2
	2
	2
	2
	2
	2
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B.8 Quaternary dunes and lunettes
Agricultural versatility
	MAP UNITS
Qug
Quh
Quj

	Slope
	2
	1
	1

	Topsoil Texture
	3
	3
	3

	Drainage
	3
	3
	3

	Topsoil Stability
	3
	3
	3

	Depth to Rock
	1
	1
	1

	Base Nutrient Status
	2
	2
	2

	Permeability
	3
	3
	3

	pH
	1
	1
	1

	Soil type (ASC)
	2
	2
	2


Effluent disposal
	MAP UNITS
Qug
Quh
Quj

	Slope
	2
	1
	1

	Inundation
	1
	1
	1

	Drainage
	1
	1
	1

	Depth to Rock
	1
	1
	1

	Permeability
	1
	1
	1


Earthen dams
	MAP UNITS
Qug
Quh
Quj

	Slope
	1
	2
	2

	Linear Shrinkage
	2
	2
	2

	Depth to Rock
	3
	3
	3

	Permeability
	5
	5
	5

	Dispersibility of Subsoil
	3
	3
	3

	Susceptibility to Slope Failure
	2
	2
	2

	Suitability of Subsoil
	5
	5
	5


Secondary roads
	MAP UNITS
Qug
Quh
Quj

	Slope
	3
	2
	1

	Drainage
	1
	1
	1

	Proportion of Gravel
	1
	1
	1

	Depth to Rock
	1
	1
	1

	Susceptibility to Slope Failure
	2
	2
	2

	Linear Shrinkage
	2
	2
	2

	Inundation
	1
	1
	1

	Dispersibility of Subsoil
	4
	4
	4

	USG Subsoil
	2
	2
	2
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B.9 Quaternary swamps
Agricultural versatility
	MAP UNITS
Qwg
Qwh
Qwj

	Slope
	2
	1
	1

	Topsoil Texture
	3
	3
	3

	Drainage
	5
	5
	5

	Topsoil Stability
	4
	4
	4

	Depth to Rock
	1
	1
	1

	Base Nutrient Status
	1
	1
	1

	Permeability
	5
	5
	5

	pH
	1
	1
	1

	Soil type (ASC)
	2
	2
	2


Effluent disposal
	MAP UNITS
Qwg
Qwh
Qwj

	Slope
	2
	1
	1

	Inundation
	5
	5
	5

	Drainage
	5
	5
	5

	Depth to Rock
	1
	1
	1

	Permeability
	5
	5
	5


Earthen dams
	MAP UNITS
Qwg
Qwh
Qwj

	Slope
	1
	2
	2

	Linear Shrinkage
	5
	5
	5

	Depth to Rock
	3
	3
	3

	Permeability
	1
	1
	1

	Dispersibility of Subsoil
	5
	5
	5

	Susceptibility to Slope Failure
	1
	1
	2

	Suitability of Subsoil
	3
	3
	2


Secondary roads
	MAP UNITS
Qwg
Qwh
Qwj

	Slope
	2
	2
	1

	Drainage
	5
	5
	5

	Proportion of Gravel
	1
	1
	1

	Depth to Rock
	1
	1
	1

	Susceptibility to Slope Failure
	1
	1
	2

	Linear Shrinkage
	5
	5
	5

	Inundation
	5
	5
	5

	Dispersibility of Subsoil
	5
	5
	5

	USG Subsoil
	3
	3
	3
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B.10 Quaternary volcanics
Agricultural versatility
	MAP UNITS
Qbd
Qbf
Qbg
Qbh
Qbj

	Slope
	3
	3
	2
	1
	1

	Topsoil Texture
	2
	2
	3
	3
	4

	Drainage
	2
	4
	4
	5
	5

	Topsoil Stability
	3
	3
	3
	3
	3

	Depth to Rock
	3
	3
	1
	1
	1

	Base Nutrient Status
	1
	1
	1
	1
	1

	Permeability
	3
	3
	3
	3
	5

	pH
	2
	2
	2
	1
	2

	Soil type (ASC)
	2
	2
	2
	2
	2


Effluent disposal
	MAP UNITS
Qbd
Qbf
Qbg
Qbh
Qbj

	Slope
	4
	3
	2
	1
	1

	Inundation
	1
	1
	1
	1
	2

	Drainage
	3
	4
	4
	5
	5

	Depth to Rock
	3
	3
	2
	2
	2

	Permeability
	4
	4
	4
	4
	5


Earthen dams
	MAP UNITS
Qbd
Qbf
Qbg
Qbh
Qbj

	Slope
	5
	4
	1
	2
	2

	Linear Shrinkage
	5
	5
	5
	5
	5

	Depth to Rock
	5
	5
	4
	4
	4

	Permeability
	2
	2
	2
	2
	1

	Dispersibility of Subsoil
	3
	1
	1
	1
	3

	Susceptibility to Slope Failure
	3
	3
	1
	2
	2

	Suitability of Subsoil
	5
	3
	3
	3
	2


Secondary roads
	MAP UNITS
Qbd
Qbf
Qbg
Qbh
Qbj

	Slope
	4
	4
	3
	2
	1

	Drainage
	3
	4
	4
	5
	5

	Proportion of Gravel
	2
	2
	1
	1
	1

	Depth to Rock
	2
	2
	2
	2
	2

	Susceptibility to Slope Failure
	3
	3
	1
	2
	2

	Linear Shrinkage
	5
	5
	5
	5
	5

	Inundation
	1
	1
	1
	1
	2

	Dispersibility of Subsoil
	2
	2
	2
	2
	4

	USG Subsoil
	3
	3
	3
	3
	3
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B.11 Grampians sandstone and sediments
Agricultural versatility
	MAP UNITS
Ssa
Ssd
Ssf
Ssg
Ssh
Ssj

	Slope
	4
	4
	3
	2
	1
	1

	Topsoil Texture
	3
	3
	3
	3
	3
	3

	Drainage
	3
	3
	3
	1
	3
	1

	Topsoil Stability
	3
	3
	3
	3
	3
	3

	Depth to Rock
	5
	5
	5
	3
	3
	1

	Base Nutrient Status
	2
	2
	2
	2
	2
	2

	Permeability
	3
	3
	3
	3
	3
	3

	pH
	2
	2
	2
	2
	2
	2

	Soil type (ASC)
	2
	2
	2
	3
	2
	1


Effluent disposal
	MAP UNITS
Ssa
Ssd
Ssf
Ssg
Ssh
Ssj

	Slope
	4
	4
	3
	2
	1
	1

	Inundation
	1
	1
	1
	1
	1
	4

	Drainage
	1
	1
	1
	2
	2
	1

	Depth to Rock
	5
	5
	5
	4
	1
	4

	Permeability
	1
	1
	1
	1
	1
	1


Earthen dams
	MAP UNITS
Ssa
Ssd
Ssf
Ssg
Ssh
Ssj

	Slope
	5
	5
	4
	1
	2
	2

	Linear Shrinkage
	2
	2
	2
	2
	2
	2

	Depth to Rock
	5
	5
	4
	5
	5
	5

	Permeability
	5
	5
	4
	5
	5
	5

	Dispersibility of Subsoil
	3
	3
	1
	1
	1
	1

	Susceptibility to Slope Failure
	3
	3
	3
	1
	1
	1

	Suitability of Subsoil
	5
	5
	4
	5
	5
	5


Secondary roads
	MAP UNITS
Ssa
Ssd
Ssf
Ssg
Ssh
Ssj

	Slope
	4
	4
	4
	3
	2
	1

	Drainage
	1
	1
	1
	2
	2
	2

	Proportion of Gravel
	1
	1
	1
	1
	1
	1

	Depth to Rock
	4
	4
	4
	3
	1
	1

	Susceptibility to Slope Failure
	3
	3
	3
	1
	2
	2

	Linear Shrinkage
	2
	2
	2
	2
	2
	2

	Inundation
	1
	1
	1
	1
	1
	1

	Dispersibility of Subsoil
	2
	2
	2
	2
	2
	2

	USG Subsoil
	2
	2
	2
	2
	2
	2
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B.12 Sedimentary derived metamorphics
Agricultural versatility
	MAP UNITS
Dma
Dmd
Dmf
Dmg
Dmh
Dmj

	Slope
	4
	4
	3
	2
	1
	1

	Topsoil Texture
	3
	3
	3
	3
	3
	3

	Drainage
	3
	3
	1
	1
	1
	4

	Topsoil Stability
	3
	3
	3
	3
	3
	3

	Depth to Rock
	3
	3
	3
	1
	1
	1

	Base Nutrient Status
	1
	1
	1
	1
	1
	1

	Permeability
	1
	1
	1
	1
	3
	3

	pH
	2
	2
	2
	2
	2
	2

	Soil type (ASC)
	2
	2
	2
	2
	2
	2


Effluent disposal
	MAP UNITS
Dma
Dmd
Dmf
Dmg
Dmh
Dmj

	Slope
	4
	4
	3
	2
	1
	1

	Inundation
	1
	1
	1
	1
	1
	4

	Drainage
	1
	1
	2
	2
	2
	4

	Depth to Rock
	4
	4
	3
	3
	2
	2

	Permeability
	2
	2
	2
	2
	4
	4


Earthen dams
	MAP UNITS
Dma
Dmd
Dmf
Dmg
Dmh
Dmj

	Slope
	5
	5
	4
	1
	2
	2

	Linear Shrinkage
	3
	3
	3
	3
	3
	3

	Depth to Rock
	5
	5
	5
	4
	4
	4

	Permeability
	4
	4
	4
	4
	2
	2

	Dispersibility of Subsoil
	3
	3
	3
	3
	3
	3

	Susceptibility to Slope Failure
	3
	3
	3
	1
	1
	2

	Suitability of Subsoil
	5
	5
	5
	3
	3
	3


Secondary roads
	MAP UNITS
Dma
Dmd
Dmf
Dmg
Dmh
Dmj

	Slope
	4
	4
	4
	3
	2
	1

	Drainage
	1
	1
	2
	2
	2
	4

	Proportion of Gravel
	2
	2
	2
	2
	2
	2

	Depth to Rock
	3
	3
	3
	2
	2
	2

	Susceptibility to Slope Failure
	3
	3
	3
	1
	1
	2

	Linear Shrinkage
	3
	3
	3
	3
	3
	3

	Inundation
	1
	1
	1
	1
	1
	4

	Dispersibility of Subsoil
	4
	4
	4
	4
	4
	4

	USG Subsoil
	3
	3
	3
	3
	3
	3
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Glossary
Alluvium: Material such as sand, silt and clays which have been deposited on land by waterflow. Australian Soil Classification: A hierarchical scheme used for the classification of Australian soils containing a framework of order, suborder, great group, subgroup and family.
Bedrock: The underlying zone of rocks formed or altered by deep-seated crustal processes. Boulders: Boulders are rock fragments greater than 60 cm in size.
Colluvium: Rock fragments and soil that are deposited at the base of a slope by gravity and erosion by water.
Cuesta: An elongate ridge formed on the tilted and eroded edges of gently dipping strata. Drainage: Drainage is a term used to summarise local soil wetness conditions. It is affected by internal attributes which include soil structure, texture, porosity, hydraulic conductivity, water
holding capacity, and external attributes such as evapotranspiration, gradient and length of slope and position in the landscape. Categories are as follows:
· Very poorly drained: Free water remains at or near the surface for most of the year. Soils are usually strongly gleyed. Typically a level or depressed site and/or a clayey subsoil.
· Poorly drained: All soil horizons remain wet for several months each year. Soils are usually gleyed, strongly mottled and/or have orange or rusty linings of root channels.
· Imperfectly drained: Some soil horizons remain wet for periods of several weeks. Subsoils are often mottled and may have orange or rusty linings of root channels.
· Moderately well drained: Some soils may remain wet for a week after water addition. Soils are often whole coloured, but may be mottled at depth and of medium to clayey texture.
· Well drained: No horizon remains wet for more than a few hours after water addition. Soils are usually of medium texture and not mottled.
· Rapidly drained: No horizon remains wet except shortly after water addition. Soils are usually of coarse texture, or shallow, or both, and are not mottled.
Duricrust: Hard resistant surface formed in semi arid climate. Original materials may be cemented by gypsum to form gypcrete; silica to form silcrete; or calcite to form calcrete.
ESP (Exchangeable Sodium Percentage): Calculated as the proportion of the cation exchange capacity occupied by the sodium ions and is expressed as a percentage. Sodic soils are categorised as soils with an ESP of 6-14%, and strongly sodic soils have an ESP of greater than 15% (See Sodicity).
Floodplain: A level plain adjacent to a river or stream that is subject to flooding.
Gleyed: Is indicative of permanent or periodic intense reduction due to wetness, and is characterised by greyish, bluish or greenish colours generally of low chroma.
Gravel: Mineral fractions of the soil greater than 2 mm in diameter.
Horizons: A layer within the soil profile having morphological characteristics (e.g. colour, texture, and structure) differing from the layer above and or/below it.
Inundation risk: This is an assessment of the flooding from over-bank flow, inundation from local runon and overland flow.
	Inundation class
	Estimated frequency (years)

	1
	Nil

	2
	1 in >100

	3
	1 in 50 - 100

	4
	1 in 10 - 50

	5
	1 in <10


Land capability assessment: A systematic and rational method of determining the relative ability of different areas of land to sustain a specific land use under a nominated level of management without being degraded or causing any long term off-site degradation.
Land degradation hazard: The degradation of land is a multi-faceted problem encompassing a number of processes, which usually involves the accelerated removal or alteration of soils, or their surface cover as a result of human activities.
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Landform element, land unit or land components: An area of land, distinct from adjacent units or components because of specific slope, soil, or geomorphological characteristics, e.g. crest, gentle slope, drainage depression.
Lithology: General characteristics of sediments relating to composition and texture of rock types present in a rock formation.
Mottled: Are spots, blotches or streaks of subdominant colours different from the matrix colour and also different from the colour of the ped surface.
Permeability: The characteristic of a soil, soil horizon or soil material which governs the rate at which water moves through it. It is a composite expression of soil properties and depends largely on soil texture, soil structure, the presence of compacted or dense soil horizons and the size and distribution of pores in the soil.
pH (soil): A measure of soil acidity and soil alkalinity on a scale of 0 (extremely acidic) to 14 (extremely alkaline), with a pH of 7 being neutral. It gives an indication of the availability of plant nutrients and relates to the growth requirements of particular crops. Acid soils are usually deficient in necessary nutrients e.g. calcium and magnesium.
Plain: Any flat area, large or small, having few if any prominent surface features.
Rock outcrop: Any exposed area of rock that is inferred to be continuous with the underlying parent material.
Slope: Landform element that is neither a crest or a depression and that has an inclination greater than 1%. Slope can be broken up into the following categories:

	Value range (%)
	Interpretation

	< 1
	Level

	1–3
	Very gentle slope

	4–10
	Gentle slope

	10 –20
	Moderate slope

	>20
	Steep slope


Sodic: The ESP of the fine earth soil material is 6 or greater.
Sodicity: Is a measure of exchangeable sodium in relation to other exchangeable cations. It is expressed as the Exchangeable Sodium Percentage (see ESP). A sodic soil contains sufficient exchangeable sodium to interfere with the growth of plants, including crops. A soil with an ESP greater than 6 is generally regarded as being a sodic soil in Australia. ESP levels are further classified in the Australian Soil Classification (Isbell 1996).
Soil profile: A portion of a soil exposed in a vertical section, extending usually from the land surface to the parent material. In very general terms, a profile is made of three major layers designated A, B and C horizons. The A and B horizons are those modified by soil development. The C horizon is weathering parent material that has not yet been significantly altered by soil forming processes.
Soil texture: The relative proportions of sand, silt and clay particles in a sample of soil. The field assessment of texture is based on the characteristics of a bolus of wetted soil moulded by hand. Six main soil texture groups are recognised:

	Texture group
	Approx. clay content (%)

	1. Sands
	< 10

	2. Sandy loams
	10–20

	3. Loams
	20–30

	4. Clay loams
	30–35

	5. Light clays
	35–40

	6. Heavy clays
	> 45


Structure: Describes the way the soil particles are arranged to form peds. Peds are units of soil structure that are separated from each other by natural plains of weakness. They differ from clods that are formed as a result of soil disturbance such as ploughing. Structure is defined by three characteristics: grade, size and type.
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GRADE measures the degree of development and the distinctiveness of the peds. It varies depending on the soil water status and can be divided into five groups:
(i) Single grained; loose and incoherent mass of individual particles (Referred to as structureless);
(ii) Massive; hardsetting coherent mass of soil (also referred to as structureless);
(iii) Weak; peds indistinct;
(iv) Moderate; peds are well formed and visible but not distinctive in undisturbed soil, adhesion between peds is usually firm and when displaced between one third and two thirds of the soil material consists of peds;
(v) Strong; peds distinct in undisturbed soil, adhesion between peds is firm and when displaced, two thirds or more of the soil material consists of peds.
SIZE is measured and described based on the average least dimension of the peds.
TYPE of structure describes the recurring shape of a soil ped. For example, prismatic, columnar, blocky structure.
A number of different grades and sizes of peds may occur within a horizon. An example of this is when prismatic structure exists that then breaks down to small blocky peds.
Subsoil: The B horizon and its subdivisions, excluding the C horizon.
Texture Contrast Soils: Soil profiles dominated by the mineral fraction with a texture contrast of 1.5 texture groups between the A or B horizons. Horizon boundaries are clear to sharp.
Robinson NJ, Reynard KA, Sheffield KJ, Bluml MR (2004)
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