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FFFooorrreeewwwooorrrddd   
 
The study is intended as an aid to planning.  Its purpose is to advise planners of the physical characteristics of 
the land, and the likely effects of any changes of land use. 
 
The study is intended to provide information for board-scale planning.  The maps should not be expanded for 
any purpose without re-interpretation by staff experienced in land mapping.  Areas of different types of land that 
were too small to separate out at the scale of the present study, would need to be mapped separately in larger-
scale mapping for more detailed planning. 
 
A low management requirement does not mean that the land should be set aside for that use, because there 
may be several other, possibly more important uses that also have a similar rating. 
 
No material may be extracted from this report for publication without the permission of the Secretary, Soil 
Conservation Authority. 
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111...   SSSuuummmmmmaaarrryyy   
The report describes a study of the environment of the Shire of Ballan and the capability of the different types of 
land to support various land uses – particularly subdivision. 
 
There are twenty-six map units described in the study.  Many of these units are complex land systems 
containing up to three or four different but related types of land (i.e. land components).  In some cases, 
individual land components have been mapped as units.  The mapping is at a fairly broad scale (1:100 000) 
suitable as input for broad-scale planning but not adequate for individual site decisions. 
 
The capability of the land to support three main activities has been examined. 
 
1. Erosion risk associated with soil disturbance 
2. Constraints on construction (small building, secondary road, etc) 
3. Effluent disposal by soil absorption – risk of failure and difficulties of installation. 
 
The rating value is interpreted in terms of the level of special management required to overcome the limitations 
imposed by the land features, e.g. slopes, stoniness, etc. 
 
The ratings for specific activities or aspects of land performance are combined to give an overall rating for rural 
subdivision – farmlets with houses, low-cast access, effluent disposal by soil absorption. 
 
The rating again is interpreted as the levels of special management required to minimise hazard to the land, the 
water supply and the user. 
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222...   IIInnntttrrroooddduuuccctttiiiooonnn   
 
2.1 Location of the Study Area 
The Ballan Shire lies some 20 km to the east of Ballarat, and comprises about 920 square kilometres.  The 
study forms part of a land capability appraisal of four adjacent shires, Bungaree, Ballan, Buninyong and 
Bannockburn. 
 
2.2 Purposes of the Study 
Several town water supply catchments have been proclaimed in the Ballarat region, the largest being the Lal Lal 
catchment and the East Moorabool (SheOaks) catchment.  These catchments extend into the four shires 
(Bungaree, Ballan, Buninyong and Bannockburn). 
 
During an investigation into land use in the catchment the physical features of the land in the catchments were 
mapped.  However, as the shires were about to develop planning schemes, the mapping was extended beyond 
the catchment boundary to encompass the land in all four shires.  In this way, the study may be useful to the 
shires in promoting sound land use throughout the study area as well as within the catchments. 
 
2.3 Land Capability 
Sound land use planning should consider two aspects related to the natural features. 
 
(a) Whether the natural land features will adversely affect or limit the proposed land use. 
(b) Whether the land use will damage the land or environment, perhaps even to the point where the use 

can no longer be continued. 
 
Where there are limitations caused by the land features, we need to know if they can be practically overcome by 
special structural design or land management techniques. 
 
Land capability assessment provides a means of obtaining this information. 
 
The Soil Conservation Authority is developing land capability rating systems for a wide range of land uses which 
will enable land to be rated on a five-class scale.  On this scale, land is rated from Class 1, with a very high 
capability for a specified use, through to Class 5, which has a very low capability for the same use. 
 
Land capability assessments may be made to meet the requirements of different levels of planning.  At the most 
detailed level, ratings are applied to areas of land which are uniform with respect to the relevant land features.  
These areas are referred to as land components and are mappable on large-scale maps.  Broader-scale 
mapping units, known as land systems, which contain consistent combinations of land components, may be 
used for boarder-scale planning. 
 
Before a land capability study is made, the planning objective must be known.  The level of detail required for 
broad-strategy planning for example, differs markedly from that required for detailed urban or farm project 
planning. 
 
In all assessments of land capability, even those which involve the most detailed mapping and data collection, 
conclusions are based on averages and other generalisations from a listed number of sites.  The resulting 
ratings provide a sound guide for a choice of land or for a particular land use within the area assessed.  They 
should not be used, however, as a substitute for site surveys when specific on-site information is needed. 
 
These assessments are concerned only with the physical features of the land, taking no account of the several 
other factors, such as social and economic considerations, which are necessarily involved in the ultimate 
decisions. 
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333...   LLLaaannnddd   SSSyyysssttteeemmmsss   aaannnddd   CCCooommmpppooonnneeennntttsss   
 
3.1 Definitions of Land Systems and Components 
Land System:  A land system is an area of land, distinct from surrounding terrain, within which there is a 
recurring pattern of particular land components.  The land components generally occur in similar proportions, 
and have similar interrelationships in each occurrence of a particular land system. 
 
Land Component:  A land component is an area of land, distinct from surrounding terrain, having an integrated 
assemblage of particular classes of geological material, landform, soil and native vegetation. 
 
Figure 2 
 

 
 
Schematic Rock Diagram showing parts of a land system representing steep hills.  The pattern of the tree 
components (numbered 1 to 3) is shown for only one section of the land system.  However, this pattern can be 
seen in many other places in the block diagram. 
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3.2 Summary of Land Systems and Components 
 
BALLAN SHIRE 
 

Area Dominant Land Features Map 
Symbol Km2 % Average 

Annual 
Rainfall 

(mm) 

Geology Landscape Native Vegetation Soils Forms of Soil 
Deterioration 

QBG 259.
8 

28.0
6 

500-730 Pleistocene 
basalt 

Slight dissected 
plains 

Open forest: 
E. ovata, E. viminalis, E. 
rubida, E. obliqua 

Mottled yellow, grey 
sodic duplex soils, 
coarse structure 

Surface 
compaction, sheet 
erosion 

QYA 33.0 3.56 500-760 Quaternary 
river deposits 
gravels, 
sands & 
clays 

Alluvial terraces 
in south 

Woodland (?): 
E. viminalis, E. radiata 

Variable.  Dark brown 
soils, uniform texture 

Stream-bank 
erosion, gully 
erosion 

QBB 19.1 2.05 650-670 Pleistocene 
basalt 

Scarps beside 
main creek 
including 
channel 

Open forest: 
E. viminalis, E. ovata 

Shallow brown duplex or 
gradational soils.  Black 
clay soils in creek bed. 

Sheet & rill erosion, 
streambank 
erosion, 
compaction 

QAF 1.0 0.1 500-610 Quaternary 
fault, aprons, 
gravel, sands 

Gently sloping 
plains 

Open forest: 
E. microcarpa, E. leucoxylon, 
E. polyanthemos, E. 
goniocalyx 

Brown shallow uniform 
soils, weak structure 

Sheet, rill, gully & 
tunnel erosion 

QBR 13.0 1.4 780-840 Pleistocene 
basalt 

Undulating 
plains 

Open forest:  
E. viminalis, E. radiata, E. 
obliqua 

Red gradational soils, 
weak structure 

Sheet, rill, gully & 
tunnel erosion 

QVC 10.5 1.13 500-965 Pleistocene 
basalt & 
scoria tuff 

Scattered 
volcanic cones  

Open forest: 
E. viminalis, E. radiata 

Stony red gradational 
soils 

Rill & sheet 
erosion, nutrient 
decline 

QDE 7.9 0.85 635-711 Recent 
sands, silts & 
clays 

Swamps & 
depressions 

Woodland: 
E. ovata 

Mottled dark grey, 
yellow gradational soils, 
black clay soils, uniform 
texture, coarse structure 

Compaction 

QBM 6.0 0.65 800-840 Pleistocene 
basalt 

Slightly 
dissected plains 

Open forest: 
E. viminalis, E. obliqua, E. 
radiata 

Red gradational soils, 
fine structure, dark red 
gradational soils, fine 
structure, mottled yellow 
sodic duplex soils, 
coarse structure 
 

Sheet erosion, 
compaction, 
nutrient decline. 
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Area Dominant Land Features Map 
Symbol Km2 % Average 

Annual 
Rainfall 

(mm) 

Geology Landscape Native Vegetation Soils Forms of Soil 
Deterioration 

QYM 4.7 0.5 810-915 Quaternary 
river 
deposits, 
gravels, 
sands & 
clays 
 

Alluvial terraces 
in north 

Open forest: 
E. viminalis, A. melanoxylon 

Dark yellowish brown 
gradational soils, 
uniform soils (variable) 

Stream-bank 
erosion, gully & 
sheet erosion, 
compaction 

QBC 3.5 0.35 650-700 Pleistocene 
basalt 

Slightly 
dissected plains 

? Black clay soils, uniform 
texture 

Stream-bank 
erosion, gully & 
sheet erosion, 
compaction 

QBS 1.3 0.14 760-800 Pleistocene 
basalt 

Stony rises  Woodland: 
E. viminalis, E. obliqua, E. 
radiata, E. ovata 

Red shallow stony 
gradational soils 

Sheet erosion, 
nutrient decline 

QBT 0.4 0.04 810-890 Pleistocene 
basalt 

Scarps & alluvial 
flats 

Open forest: 
E. viminalis, E. ovata 

Red shallow gradational 
soils, black uniform 
textured soils, coarse 
structure in creek bed 

Sheet, rill & stream-
bank erosion, 
compaction 

TGN 68.4 7.38 650-900 Tertiary 
gravels, 
sands & 
clays 

Plains Open forest: 
E. viminalis, E. obliqua, E. 
radiata, E. rubida, E. ovata, E. 
pauciflora, Callitris columellaris 

Red mottled, yellow 
duplex soils 

Sheet, rill & gully 
erosion 

TSP 32.2 3.47 500-630 Tertiary 
sands & silty 
clays 

Deeply 
dissected plains 

Woodland (?): 
E. leucoxylon, E. melliodora, 
E. microcarpa 

Shallow sodic 
gradational soils, coarse 
structure 

Landslip, sheet, 
gully & tunnel 
erosion 

TSC 17.0 1.83 650-900 Tertiary 
gravels, 
sands & 
clays 

Scarps Open forest (?): 
E. obliqua, E. viminalis, E. 
radiata 

Black uniform soils Sheet, rill erosion 

TBR 15.5 1.67 685-736 Tertiary 
basalt 

Undulating 
plains 

Open forest (?): 
E. ovata 

Dark brown mottled 
duplex soils & mottled 
dark duplex soils, 
coarse structure 

Sheet erosion 

TBS 9.9 1.07 685-736 Tertiary 
basalt 

Deeply 
dissected plains 

Open forest (?): 
E. viminalis, E. ovata 

Black clay soils, uniform 
texture, coarse structure 
 
 

Sheet erosion 
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Area Dominant Land Features Map 
Symbol Km2 % Average 

Annual 
Rainfall 

(mm) 

Geology Landscape Native Vegetation Soils Forms of Soil 
Deterioration 

TGP 7.9  0.85 500-630 Tertiary 
sands & silty 
clays 

Undulating 
plains 

Woodland (?): 
E. leucoxylon, E. melliodora 

Brown sodic duplex soils Sheet, gully & 
tunnel erosion 

PER 6.0 0.65 685-736 Permian tillite Hills Open forest: 
E. rubida, E. ovata, E. radiata, 
E. viminalis 

Yellow duplex soils Sheet erosion 

PEM 1.8 0.19 760-810 Permian tillite Broad crests Open forest: 
E. ovata, E. obliqua, E. radiata, 
E. viminalis 

Red mottled, yellow 
duplex soils, fine 
structure 

Sheet & rill erosion 

DGB 4.2 0.45 500-560 Devonian 
granodiorite 
 

Undulating 
plains 

Open forest: 
E. ovata, E. viminalis 

Red mottled brown 
duplex soils, coarse 
structure 

Sheet & gully 
erosion 

DGT 2.6 0.28 500-560 Devonian 
granodiorite 

Scarps & slopes Open forest (?): 
E. viminalis 

Brown sand soils, 
uniform texture 

Sheet erosion 

DGN 0.2 0.02 500-560 Devonian 
granodiorite 
& Quaternary 
wash 

Rolling plains Open forest: 
E. viminalis, E. radiata, E. 
ovata, E. obliqua 

Red mottled yellow 
duplex soils 

Sheet, gully & rill 
erosion, salting, 
compaction 

ORR 236.
0 

25.4 760-1000 Ordovician 
slates & 
sandstones 

Hills Open forest: 
E. radiata, E. dives, E. rubida, 
E. obliqua, E. viminalis 

Yellow duplex or 
gradational soils, fine 
structure, shallow stony 
brown gradational soils 

Sheet, rill & gully 
erosion, nutrient 
decline, compaction 

ORG 50.1 5.4 630-760 Ordovician 
slats & 
sandstones 

Slightly 
dissected plains 

Woodland: 
E. obliqua, E. radiata 
Open forest: 
E. viminalis, E. obliqua, E. 
ovata 

Red mottled, yellow 
duplex soils 

Sheet, rill & gully 
erosion, 
compacting, salting 

ORS 98.9 10.6
7 

660-710 Ordovician 
slates & 
sandstones 

Steep hills Tall open forest: 
E. obliqua, E. ovata, E. radiata, 
E. viminalis 
Open forest: 
E. dives, E. obliqua, E. radiata, 
E. viminalis 

Red mottled yellow 
gradational or duplex 
soils, fine structure, 
shallow stony red 
gradational soils 

Sheet, rill & gully 
erosion, 
compaction 
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444...   LLLaaannnddd   CCCaaapppaaabbbiiilll iiitttyyy   AAAsssssseeessssssmmmeeennnttt   
 
4.1 Rating the Land 
The dominant type of land within each land system was evaluated.  The rating, therefore, are quire generalised 
and often do not apply to the smaller components within the land system such as drainage lines, stony rises, 
etc.  If required, they may be rated in more intensive studies with larger scale base maps. 
 
Initially, the units were evaluated for three aspects of capability for rural subdivision. 
 
1. Erosion Rise Associated with Soil Disturbance 

This rating is intended to present the relative dangers of erosion on the different types of land as a 
result of land uses which tend to leave the soil unprotected for significant periods of time.  Examples 
would be clearing, preparation for urban development or other extensive construction works, road 
building, overgrazing and cultivate (see Map 2). 

 
2. Constraints on Construction 

The ratings identify land characteristics which will pose problems for construction activities such as 
housing and secondary road construction.  The factors considered include slope, depth and type of 
rock, the quality of the soil for foundations, soil drainage, flood rise and site stability (see Map 3). 

 
3. Disposal of Effluent in the Soil 

The ratings refer to the risk of failure of soil absorption trenches, the ease of installation and the relative 
risk of pollution of watercourses from failing systems (see Map 4). 

 
4.2 Subdivision 
 
Rural Subdivision 
From an analysis of the ratings of these three aspects of capability an overall rating has been given for rural 
subdivision (see Map 5). 
 
Rural subdivision is described as:  Farmlets requiring a house site, a dam site, effluent disposal on-site and low-
coast access – i.e. gravel roads and access tracks. 
 
Urban Subdivision 
The management required for urban development can be obtained by using the ratings for: 
 
1. Erosion hazard associated with soil disturbance }No special map 
2. Constraints on construction   }See Maps 2 & 3 
 
Urban subdivision is described as:  Intensive housing developments on small blocks with sealed roading, 
curbing and channelling, and full servicing, including sewerage and town water supply. 
 
The “Erosion Rating” will give some indication of soil loss during the development and construction stage, while 
the “Construction Rating” will indicate problems. 
 
The rating systems are based on the performance of the land under the usual or average management inputs.  
In this study, the rating is expressed in terms of the level of special or additional management required to 
overcome the limitations imposed by the land features.  There are five classes of special management: 
 
1. None 
2. Low 
3. Moderate 
4. High 
5. Extremely high 
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4.3 Land Capability Rating Classes 
 

Land 
Class 

Level of 
Special 

Management 
Required 

Degree of 
Limitation 

General Description 

1 None None to very slight Areas with high capability for subdivision.  The limitations of 
long term instability, engineering difficulties or erosion hazards 
do not occur or they are very slight.   
 
Standard designs and installation techniques, normal site 
preparation and management should be satisfactory to 
minimise the impact on the environment. 

2 Low Slight Areas capable of being subdivided.  Slight limitations are 
present in the form of engineering difficulties and/or erosion 
hazards. 
 
Careful planning and the use of standard specifications for site 
preparation, construction and follow up management should 
minimise developmental impact on the land. 

3 Moderate Moderate Areas with fair capability under normal management for 
subdivision.  Moderate engineering difficulties and/or high 
erosion hazard exist during construction. 
 
Specialised designs and techniques are required to minimise 
developmental impact on the environment. 

4 High High Area with poor capability under normal management for 
subdivision.  There are considerable engineering difficulties 
during development and/or a high erosion hazard exist during 
and after construction.  Extensively modified design and 
installation techniques exceptionally careful site preparation 
and management are necessary to minimise the impact on the 
environment. 

5 Extremely 
High 

Severe Areas with very poor capability under normal management for 
subdivision.  Limitations to development, either long term 
instability hazards, erosion or engineering difficulties cannot be 
practically overcome with current technology.  Sever 
deterioration of the environment will probably occur if 
development is attempted in these areas. 
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555...   LLLaaannnddd   CCCaaapppaaabbbiiilll iiitttyyy   RRRaaatttiiinnngggsss   
The following table summarise the land capability ratings for the various uses. 
 
Map Unit: 
The first column contains the Map Symbol which can be used to identify the unit on the map. 
 
Land Features that affect the particular aspect of capability: 
The second column contains portions of the general description of the unit that are particularly related to the 
aspect of capability being considered e.g. slope and soil characteristics for predicting erosion risk associated 
with soil disturbance. 
 
Management required to minimise problems: 
The third column shows the special management level required to overcome or minimise the problem.  There 
are five levels ranging from very low (i.e. normal management) to extremely high (techniques either beyond 
present technology or not normally economically feasible). 
 
Comments: 
The fourth column contains comments and refers to specific problems or management considerations. 
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Erosion Hazard associated with disturbed soil 
 

Map 
Symbol 

Land features that affect the 
erosion hazard 

Class* Special 
management 
required to 

minimise erosion 
problems 

Comments 

Qbg Gentle to flat topography; 
moderately stable clayey soils, 
coarse structure; the subsoil clay 
is highly sodic; the topsoil is 
hardsetting. 

1-2 Low There is no visible erosion on grazing land.  Sediments 
from disturbed areas mainly consists of fine aggregates 
and easily settled particles with lesser quantities of 
dispersible clay.  Poor drainage may hinder 
revegetation. 

Qya Proximity to major watercourses; 
gently sloping to flat land, lower 
terraces often flood, variable 
soils 

4 
1-2 

Watercourses - high 
Terraces – low 

The gentle to flat gradients reduce the risk of erosion 
except in the watercourse where gully erosion and 
stream bank erosion may occur.  Vegetated filter zones 
on either side of the watercourse are available.  Soils 
generally are moderately easy to revegetate. 

Qbb Moderate to steep slopes 
usually forming the sides of 
gorges; shallow stony soils, 
finely pedal; no dispersible clay. 

3-5 Moderate to 
extremely high 

Soils will sheet and rill erode is exposed for any 
distance down the slope.  Sediments will be fine 
aggregates easily settled.  Soils are fertile and will 
revegetate quickly but sowing may be a problem due to 
slope and stones. 

Qaf Gently sloping plains of deep, 
erodible soils – gully erosion, 
moderately dispersible.  Subsoil 
clays which slake readily. 

3 Moderate This soil is subjected to high velocity flows from the 
escarpment of the Rowsley Fault.  Drainage lines must 
be protected to avoid severe gully erosion. 

Qbr Gently sloping land with red 
friable soils – commonly used for 
cultivation, soils are finely pedal 
with no dispersible clay. 

1-2 Low Any wash from cultivation or construction sites will be in 
the form of fine soil aggregates easily settled.  Soils are 
fertile and are easily revegetated. 

Qvc Moderate to steep slopes; finely 
pedal red or chocolate soils with 
little if any dispersibility 

3 Moderate Sheet and rill erosion from cultivation or construction 
sites – sediment will consist of fine aggregates.  Soils 
are fertile and are easily revegetated. 

Qde Flat dispersion; heavy dark 
clays; no dispersion, seasonal 
ponding of water 

2 Low Water flows have little velocity as there is little or no 
gradient.  Little or no erosion occurs – sediment 
deposition may occur. 

Qbm Gently sloping land; mainly red 
finely pedal soils of low 
dispersion 

1-2 Low Any wash from cultivation or construction sites will be in 
the form of fine aggregates that are easily settled.  Soils 
are fertile and are easily revegetated. 

Qym Proximity of major watercourses; 
gently sloping to flat land; lower 
terraces often flood; variable 
soils 

1-2 Low The gentle to flat gradients reduce the risk of erosion 
except for streambank erosion.  Vegetated filter zones 
on either side of the watercourse are advisable.  Soils 
are generally fairly easily to revegetate. 

Qbc Gentle slopes; self-mulching 
chocolate clayey soils, no 
dispersible clay, fine soil 
structure 

1-2 Low Any wash from cultivation or construction sites will be in 
the form of fine aggregates that are easily settled.  Soils 
are fertile and are easily revegetated. 

Qbs Gently sloping stony rises with 
finely pedal clay soils – no 
dispersible clay. 

2 Low The stoniness is commonly a deterrent to soil 
disturbance.  Any wash from exposed sites will consist 
of fine easily settled aggregates – no dispersible clay.  
Soils are fertile and revegetate readily – stones will 
hinder resowing. 

Qbt Moderate to steep slopes 
usually forming gorges to 
watercourses.  Shallow stony 
soils, finely pedal; no dispersible 
clay. 

3 Moderate Soils will sheet and rill erode if exposed for any distance 
down the slope. The runoff will contain fine aggregates 
easily settled.  Soils will revegetate quickly but sowing 
may be a problem due to slope and stones. 

Tgn Gently sloping to flat land; soils 
generally have sandy loam 
topsoil over moderately stable 
red mottled yellow clay, finely 
pedal – low dispersion 

1-2 Low Fallow wash & erosion from construction sites usually 
consists of fine aggregates and easily settled particles 
with only small quantities of dispersible clay.  Soils are 
generally moderately easy to revegetate. 

Tsp Steep unstable slopes; deep 
highly dispersible clays with 
some sand and gravel, resulting 
in high incidence of landslips, 
tunnel and gully erosion, even in 
grazing land. 

5 Extremely high Soil disturbance should be kept to a minimum on this 
land.  All work should be accompanied y specific advice 
from the SCA.  Sediment is high in dispersible clay and 
silt.  Soils are difficult to revegetate. 

Tsc Moderate to steep slopes 
usually leading down to 
watercourses, deep soils of 
variable stability 

4-5 High to extremely 
high 

Sheet and rill erosion from construction sites may 
contain silt and dispersible clay.  Revegetation may be 
moderately difficult because of slope.  Further clearing 
is not recommended. 

Tbr Gently sloping land with 
moderately stable clayey soil 
containing only small quantities 
of dispersible clay 

1-2 Low There is no visible erosion from grazing land.  Runoff 
from disturbed land will contain easily settled, fine 
aggregates.  Revegetation is easy 
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Map 
Symbol 

Land features that affect the 
erosion hazard 

Class* Special 
management 
required to 

minimise erosion 
problems 

Comments 

Tbs Moderate to steep slopes; finely 
pedal clayey soils with no 
dispersible clay.  Minor sheet 
erosion may occur on steep 
grazing land; some areas are 
landslip prone 

3-4 Moderate to high Soils will be sheet eroded if exposed.  The runoff will 
contain fine aggregates – no dispersible clay.  Soils 
revegetate readily. 

Tgp Gentle slopes with highly 
erodible subsoil; tunnels and 
gullies are often present in 
grazing land; activities such as 
clearing and cropping on these 
highly sodic soils have caused 
salting on lower slopes. 
 

3-4 Moderate to high Soils are readily eroded by running water or seepage.  
Earthworks are often damaged by tunnels.  Runoff will 
contain both dispersed material and bedload. 
Revegetation is difficult due to infertility and poor soil 
structure. 

Per Moderate to steeply sloping 
land; the topsoil is thin and the 
yellow subsoil clay is moderately 
dispersible and very susceptible 
to erosion 

3-4 Moderate 
More than 15% 
slope – high 

The subsoil clays gully readily if exposed to running 
water.  The result is both sediment and dispersed 
material.  Subsoil is highly fertile. 

Pem Moderate to steeply sloping 
land; soils usually have a thin 
loamy topsoil of a red mottled 
clay of low dispersion 

3 Moderate The subsoil clay is susceptible to erosion if exposed to 
running water.  The subsoil is moderately infertile. 

Dgb Gentle slopes; sandy loam 
topsoil over coarsely structured 
clay 

2 Low The topsoil washes readily and the clay will gully if 
exposed to running water.  Revegetation may be difficult 
unless topsoil is respread. 

Dgt Steep slopes; deep very sand 
soils which are readily eroded if 
exposed to runoff 

3-5 High to extremely 
high 

Little erosion occurs on these soils unless the 
vegetation is disturbed. Erosion, when it occurs, can be 
extremely rapid. Sediment is normally coarse material. 
Revegetation can be difficult due to slope, the low 
fertility, low water-holding capacity soils. 

Dgn Gentle to moderate slopes, 
sandy loam topsoil over 
coarsely-structured clay of low 
dispersibility 

3 Moderate The topsoil washes readily and the clay will gully if 
exposed to running water.  Most of the sediment is 
settleable.  Revegetation may be difficult unless topsoil 
is respread. 

Orr Gentle to steeply sloping land on 
sedimentary rock; the light 
clayey soils contain moderate 
quantities of dispersible clay. 

4-5 Slopes of 10-25% 
High  
25% Extremely high 

As the slopes become steeper, soils become shallower, 
stonier and more susceptible to erosion.   

Org Gentle slopes; loamy topsoil 
over yellow and red mottled clay 
of moderate dispersibility, some 
lower slopes are sodic; salting 
may occur in drainage lines. 

3 Moderate The subsoil clay will gully readily if exposed to running 
water.  Runoff would contain fine sediment and 
dispersed clay.  Dams sometimes fail by tunnelling.  
Revegetation of construction sites is difficult unless 
topsoil is respread. 

Ors Moderate to very steep slopes; 
shallow stony gradational soils 
which are of very low fertility and 
easily eroded when exposed, 
dispersible clay content is 
moderate to high. 

4-5 Slopes of 10-25% 
High 
25+% Extremely 
High 

Gully and tunnel erosion often occur on cleared land; 
the runoff would be high in fine sediment and dispersed 
clay.  Incorrectly managed earthworks contribute 
significantly to runoff pollution.  Revegetation can be 
very difficult due to lack of topsoil, infertile shallow 
subsoil and steep slopes.  Further clearing is not 
recommended. 

 
*  Land capability rating 
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General Construction 
 

Map 
Symbol 

Land features that affect the 
erosion hazard 

Class* Special 
management 
required to 

minimise erosion 
problems 

Comments 

Qbg Flat to gently sloping land; 
heavy impermeable subsoil; 
poor soil drainage especially 
on extensive areas of less 
than 2% slope, low areas 
pond water; percolation rates 
are usually extremely slow in 
winter 

4  High Choose higher land or sloping land well away from 
depressions or drainage lines; maximise trench 
length; low density development; consider separate 
sullage and sewage absorption fields or alternative 
system if town water is to be supplied. 

Qya Alluvium associated with 
watercourses; flat or gently 
sloping land; lower terraces 
are flood prone and are often 
seasonally poorly drained; 
percolation rates are variable. 

5  Extremely high Avoid flood prone land and lower terraces. There is 
often a high risk of polluting the ground water 
associated with the creek and any failures will have 
little chance of purification on the soil surface before 
reaching the watercourses. 

Qbb Shallow stony soils on steep 
slopes, usually leading down 
to a watercourse; percolation 
rates are usually slow to 
moderate where there is 
sufficient soil to test 

4  High Rock, stone and slope will hinder installation.  
Failures are likely to drain freely into major 
watercourses. 

Qaf Gentle slopes; deep clayey 
soils; moderate soil drainage 

3 Moderate Avoid depressions and lower slopes where poor 
drainage and surface flows will cause problems. 

Qbr Gentle slopes of red friable, 
highly permeable, clayey soils. 

1-2  Low Note:  This unit is prime cropping land.  Avoid any 
depression lines and low lying area as poor soil 
drainage and surface flows will cause problems. 

Qvc Moderate to steep slopes, 
often stony towards the crest. 

2-3 Low to 
moderate 

Stoniness and slope may be a problem for 
installation. 

Qde Flat depressions; very heavy 
impermeable soils; seasonal 
ponding of water. 

5  Extremely high Avoid these localised areas. 

Qbm Gentle slopes of mainly red 
friable, highly permeable 
clayey soils. 

1-2  Low Note: This unit is prime cropping land.  Avoid any 
depression lines and low lying areas. 

Qym Alluvium associated with 
watercourses; flat or gently 
sloping land; lower terraces are 
flood prone and are often 
seasonally poorly drained – 
seasonal watertables. 

5  Extremely high Avoid flood prone land and lower terraces.  There is 
often a high risk of polluting the ground water 
associated with the creek and any failures will have little 
chance of purification on the soil surface before 
reaching the watercourses. 

Qbc Gentle slopes with heavy black 
clayey soils of slow 
permeability when wet.  Soils 
are generally moderately well 
drained because of the sloping 
topography. 

3 Moderate Avoid low areas – suitable for low density development.  
NOTE:  This unit is prime cropping land. 

Qbs Gentle slopes with very stony 
soils and with rock close to the 
surface; soils are well drained 
and have moderate percolation 
rates. 

3-4 Moderate to high Rock and stone will hinder installation. 

Qbt Shallow red gradational soils 
on moderately steep slopes, 
usually leading down to a 
watercourse; percolation rates 
are usually moderate to rapid 

2 Low Hard rock close tot he surface may hinder installation in 
some places.  Any failures are likely to drain freely into 
major watercourses. 

Tgn Gently sloping land; deep 
sandy loam topsoils over finely 
structured clays which are 
moderately permeable.  There 
are some poorly drained areas 
– depressions and any 
extensive areas of less than 
2% slope – where seasonal 
watertables will be a problem. 

2 Low Avoid depression lines and any low lying areas.  
Extensive areas of slope less than 2% may require 
management similar to Qbg. 

Tsp Steep unstable slopes; deep 
unconsolidated sediments that 
are prone to slumping 

4 - 5  High to extremely 
high 

The steep slopes will make installation difficult and 
failures may occur due to slumping and landslips – 
excessive soil moisture aggravates landslip. 
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Map 
Symbol 

Land features that affect the 
erosion hazard 

Class* Special 
management 
required to 

minimise erosion 
problems 

Comments 

Tsc Very steep slopes; often 
leading down to major 
watercourses; soils have 
variable percolation rates but 
have free surface drainage; 
some places outcrops of very 
hard rock (quartzite and 
ironstone) occur. 

4 - 5  High to extremely 
high 

Any failures are likely to drain freely into major 
watercourses.  Layout and installation will be a problem 
on the steeper slopes. 

Tbr Gentle slopes; heavy clay soils 
that are moderately well 
drained; slow to moderate 
percolation rates. 
 

3  Moderate Selection well drained areas; avoid lower slopes as poor 
soil drainage is likely to cause problems 

Tbs Moderate to steep slopes; 
moderate to well drained soils; 
in some areas landslips occur. 

3  Moderate The steep slopes may be a problem for installation and 
layout design.  Avoid unstable areas as high water 
content in the soil contributes to landslip risk. 

Tgp Gentle slopes of imperfectly 
drained yellow to red duplex 
soils; the loamy topsoil overlies 
a fairly impermeable clay 

3  Moderate Avoid low lying areas and depression lines as poor soil 
drainage is likely to cause problems. 

Per Moderate to very steep slopes 
with moderately to imperfectly 
drained soils.  The depth of the 
clay loam to loamy topsoil is 10 
to 40 cm. 

3  Moderate Avoid depression lines and where possible use upper 
slopes. 

Pem Moderate to very steep slopes 
with moderately to imperfectly 
drained soils.  The depth of the 
clay loam to loamy topsoil is 10 
to 40 cm. 

3  Moderate Avoid depression lines and where possible use upper 
slopes. 

Dgb Gentle slopes with imperfect to 
poorly drained soils; the deep 
sandy loam topsoil overlays a 
fairly impermeable medium to 
heavy clay.  Seasonal 
watertables are often present 
in lower areas. 

3  Moderate Site housing on higher land.  Special techniques would 
be required on lower land. 

Dgt Moderate to steep slopes of 
highly permeable sandy soils; 
the depth of the soils vary and 
granite boulders may be 
encountered on or near the 
surface. 

3 - 4  Moderate to high The steep slopes and presence of rock may be a 
problem for installation and layout design. 

Dgn Gentle to moderate slopes; 
deep sandy loam topsoil; the 
very gently sloping lower 
slopes are poorly drained with 
a fairly impermeable heavy 
clay subsoil.  Mid-slopes are 
moderately well drained; upper 
slopes and crests may be 
rocky. 

2 - 3  Upper slopes Low 
to moderate 

Avoid depression lines and where possible avoid the 
long gentle lower slopes.  If the latter is not possible, 
lower density subdivision and specialised disposal 
systems will be required. 

Orr Moderate to very steep slopes 
with moderately well drained 
yellow gradational soils.  Most 
of this land is uncleared; 
drainage lines and depressions 
are poorly drained.  Some 
crests may be too stony for 
efficient treatment of effluent. 

3 - 2  Moderate to high The steep slopes may cause problems with installation 
and layout.  Avoid drained lines.  Uncleared areas are 
usually better drained than equivalent cleared areas – 
less prone to failure.  On some crests and very steep 
areas, there may be too little soil for adequate treatment 
of the effluent. 

Org Gentle slopes; imperfectly 
drained soils with clay loam to 
loamy topsoils 10-30 cm over a 
slowly permeable medium clay; 
cleared lower slopes of less 
than 3% are often poorly 
drained – seasonal watertables 
and sometimes salting occurs. 

3  Moderate Avoid depression lines and where possible avoid the 
long gentle lower slopes.  If the latter is not possible, 
lower density subdivision and specialised disposal 
systems will be required. 
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Map 
Symbol 

Land features that affect the 
erosion hazard 

Class* Special 
management 
required to 

minimise erosion 
problems 

Comments 

     
Ors Moderate to very steep slopes 

with moderately well drained 
red mottled yellow gradational 
soils; most of this land is 
uncleared; soils become 
shallower as slopes steepen; 
on slopes of more than 20-
30%, there may be insufficient 
soil for efficient treatment of 
effluent. 

3 - 5  Moderate to 
extremely high 

Where this unit is closely associated with major 
watercourses, the risk of effluent reaching the creek 
from failing systems is high.  Special precautions would 
be required.  The steep slopes may cause problems 
with installation and layout.  Avoid drainage lines.  
Uncleared areas are usually better drained than 
equivalent cleared areas – less prone to failure.  On 
some crests and very steep areas, there may be too 
little soil for adequate treatment of the effluent. 

* Land capability rating 
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Rural Subdivision 
 

Map 
Symbol 

Land features that affect the 
erosion hazard 

Class* Special 
management 
required to 

minimise erosion 
problems 

Comments 

Qbg Flat to gently sloping basalt 
plains; soils are heavy, highly 
expansive and are generally 
poorly drained; low areas flood; 
rises and convex slopes are 
usually rocky or have shallow 
soils. 

3 Moderate Safe effluent disposal and providing suitable 
foundations for roads & buildings will be the main 
problems.  Excavations (dams) may strike very hard 
basalt rock.  Flatter areas are often treeless and wind 
swept. 

Qya Alluvial flats; variable soils; the 
lower terraces are usually flood 
prone and have high seasonal 
watertables. 

5 - 4  Extremely high to 
high 

Flood risk, the risk of pollution from effluent disposal 
systems and the proximity of development to 
watercourses are major problems. 

Qbb Moderate to preciptious slopes; 
shallow clayey soils on basalt; 
rock outcrop increases with 
slope; landslips occur on steep 
slopes where there is 
unconsolidated material under 
the basalt. 

4 - 5  High to extremely 
high 

Aside from the problems of rock outcrop, slope and 
landslip risk, these slopes usually lead down to major 
watercourses. Erosion from development sites or failing 
effluent disposal systems will be a serious pollution risk. 

Qaf Gentle fault wash slopes; soils are 
deep 3m+, moderately well 
drained, moderately expansive 
and prone to gully erosion 
because of rapid runoff from the 
Rowsley Scarp. 

2 Low Drainage lines, depressions and areas in the path of 
depressions in the Rowsley Scarp must be protected - 
maintain a good vegetative cover. 

Qbr Gently sloping land on basalt 
with red friable clayey soils - 
commonly used for cultivation; 
the finely pedal soils are highly 
permeable, well drained and 
non-dispersible. 

2 - 3  Low to moderate NOTE:  This is prime agricultural land – potatoes etc. 
Also, provision of farm water supply is a problem as 
small farm dams commonly do not hold water. 

Qvc Moderate to steep hills (volcanic 
cones) with soils that become 
shallow and generally rocky as 
the slope increases towards the 
crest; soils are red or chocolate, 
very friable and very permeable; 
landslips have occurred on 
some slopes especially where 
soils are deep. 

4 High Rock, moderate to steep slopes and, in some areas 
landslip risk are the main problems. 

Qde Flat depressions; seasonally 
flooded; heavy dark expansive 
clays, high in organic matter. 

5  Very high These localised areas can be avoided. Aside from the 
flood risk, poor drainage and poor engineering qualities 
of the soil, there is a severe pollution risk from effluent 
disposal. 

Qbm Gently sloping land on basalt 
with mainly red friable soils which 
are highly permeable; well 
drained and non-dispersive. 

2 - 3  Low to moderate NOTE:  This is prime agricultural land – potatoes etc.  
Also, provision of farm water supply is a problem as 
small farm dams commonly do not hold water. 

Qym Alluvial flats associated with 
major watercourses; variable 
soils; the lower terraces are 
usually flood prone and have 
high seasonal watertables. 

5 - 4  Extremely high to 
high 

Flood risk, the risk of pollution from effluent disposal 
systems and the proximity of development to 
watercourses are major problems. 

Qbc Gentle slopes on basalt; dark 
coloured self-mulching clayey 
soils that are highly expansive 
non-dispersible, slowly 
permeable and moderately well 
drained. 

3 Moderate NOTE:  These soils are commonly used for onion 
growing.   Suitable foundations for an expansive soils 
should be provided. 

Qbe Very stony rises with hard 
basalt bedrock on or close to 
the surface; finely pedal shallow 
soils with no dispersible clay. 

4  High Rock will be a severe hindrance to any construction or 
excavation works (dame). 

Qbt Moderate slopes; red 
gradational clayey soils on 
basalt; finely pedal. 

3 Moderate The moderately steep slopes of this unit usually lead 
down to watercourses.  Erosion from development sites 
of effluent from failing absorption fields will be a 
pollution risk. 
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Map 
Symbol 

Land features that affect the 
erosion hazard 

Class* Special 
management 
required to 

minimise erosion 
problems 

Comments 

Tgn Gently sloping land; deep sandy 
loam topsoils over finely 
structured, red mottled clays of 
low dispersibility and low to 
moderate shrink-swell; only 
extensively flat areas and any 
depressions are poorly drained; 
some areas contain deposits of 
gravel or sand. 

2 Low Effluent disposal may be moderately difficult on flat land -
(slopes less than 2%)because of poor soil drainage. 

Tap Very steep unstable slopes of 
deep unconsolidated sediments; 
there is a severe risk of landslip, 
tunnel, gully and sheet erosion in 
most areas; soils and parent 
material are highly dispersible. 

5  Extremely high Subdivision not recommended. 

Tsc Moderate to very steep slopes 
on unconsolidated material; a 
basalt capping is often found at 
the top of the slope, there is a 
moderate to very high erosion 
risk depending on slope. 

4 - 5  High to 
extremely high 

Subdivision is generally not recommended when this 
unit forms steep sides of a gorge.  The steep slopes 
and proximity to the watercourse gives rise to a severe 
pollution risk. 

Tbr Gentle slopes; heavy clay 
soils that are moderately well 
drained, slow to moderately 
permeable and moderate to 
highly expansive, the soils are 
quite fertile. 

1-2 Low Prime grazing land.  Some problems may be 
encountered due to the expansive clay and in any 
poorly drained low areas. 

Tbs Moderate to very steep slopes; 
finely pedal red or black clayey 
soils with no dispersible clay; 
soils are quite fertile. 

4 - 5  High to 
extremely high 

Avoid areas with evidence of past instability - further 
study is required to locate safe areas. 

Tgp Gentle slopes on deep 
unconsolidated sediments; 
soils are easily eroded; tunnel 
and gully erosion are often 
present in grazing land; the 
clayey subsoil and the parent 
material below contain large 
amounts of dispersible clay. 

3 -4  Moderate to 
high 

All earthworks must be stabilized.  Batters, dams and 
drainage works are particularly prone to tunnel 
erosion.  Advice from the SCA would be particularly 
helpful to the subdivider. 

Per Moderate to very steep slopes 
on parent material containing 
gravel and rock fragments; 
soils become very shallow as 
slopes increase; the yellow 
clay of the subsoil is 
moderately dispersible; gully 
erosion and some tunnelling 
occurs. 

3 - 4  Moderate to 
high 

All earthworks must be stabilized.  Special 
precautions against erosion must be taken.  Advice 
from the SCA would be particularly helpful to the 
subdivider. 

Pem Moderate to steep slopes - 
parent material as for Per; soils 
are moderately erodible and 
the risk increases on steeper 
land; the yellow clay is 
moderately dispersible. 

3 - 4  Moderate to 
high 

All earthworks must be stabilized.  Special 
precautions against erosion must be taken.  Advice 
from the SCA would be particularly helpful to the 
subdivider. 

Dgb Gentle slopes on granite; soils 
are deep with deep sandy loam 
topsoils over medium to heavy 
yellow mottled clays; drainage 
is imperfect to poor; seasonal 
watertables occur in low areas 
due to the impermeable clay. 

3  Moderate Poor drainage in some areas may cause problems for 
effluent disposal - especially where seasonal 
watertables occur. 

Dgt Moderate to very steep slopes 
on granite with sandy uniform 
soils that are readily eroded if 
exposed; rock outcrop and 
cemented hard pan layers in 
the soil may occur. 

4 - 5  High to 
extremely high 

Subdivision on the steeper areas is not recommended 
Also, provision of farm dams will not be practical in 
most areas because of the sandy soils and steep 
slopes. 

Dgn Gentle to moderate slopes on 
granite; crests and upper 
slopes often have granite 
outcrops. Soils of the upper 
slopes erode rapidly if not 
protected while the gentle 
lower slopes tend to be poorly 
drained - often with seasonal 
watertables. 

3  Moderate Subdivision of the lower slopes will have similar 
problems as Dgb.  On the upper slopes any rock 
outcrops will have to be considered during subdivision 
planning.  Erosion control measures will be necessary 
during development. Advice from the SCA would be 
particularly helpful to the subdivider. 
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Map 
Symbol 

Land features that affect the 
erosion hazard 

Class* Special 
management 
required to 

minimise erosion 
problems 

Comments 

     
Orr Moderate to very steep slopes 

on sedimentary rock; mainly 
yellow gradational soils with 
shallow stony soils on the 
crests; the clay is moderately 
dispersible and the usually 
steep slopes increase the risk 
of erosion. 

3 - 5  Slopes of 
0-15% 
Moderate 
15-25% High 
15+% 
Extremely high 

Slope and the erodible soils will be the main 
problems.  A more detailed study is required to 
delineate slopes classes, etc.  Subdivision is not 
recommended in the steeper areas. 

Org Gentle slopes on sedimentary rock; 
imperfectly drained yellow duplex 
soils; the subsoil clay is 
moderately dispersible and may 
be sodic - salting on some lower 
slopes, 

3  Moderate Erosion of disturbed soil surfaces will be a problem.  
The presence of dispersible clay in the soil is an 
important factor in gullying and in the failure of farm 
dams by tunnelling. All earthworks must be stabilized; 
special precautions against erosion must be taken.  
Advice from the SCA would be particularly helpful to 
the subdivider. 

Ors Moderate to very steep slopes on 
sedimentary rock; shallow stony 
gradational soils of moderate to 
very low fertility; most of the unit 
remains uncleared. 

3 - 5  Slopes of 
0-15% Moderate 
15-25% High 
2 5 + %  
Extremely high 

The steeper and more erodible areas of this unit are 
generally not recommended for rural subdivision.  A 
more detailed study is required to delineate slope 
classes and, deeper soils. 

* Land capability class 
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CCCooonnncccllluuusssiiiooonnn   –––   HHHooowww   ttthhheee   rrraaatttiiinnngggsss   cccaaannn   bbbeee   uuussseeeddd   
 
The ratings can be used as an input to planning.  One method which has been successfully used by the Town & 
Country Planning Board is to combine the classes in the method shown below: 
 
Classes 1 & 2 - comprise land that the Authority generally will have no objections to the land use, based on the 
land features of the land unit in question.  Other planning considerations may be the cause of concern, such as 
proximity to water courses or bodies. 
 
Class 3 – comprises land that will require careful management and control, and some generalised guidelines for 
this are contained in the report.  Alternatively applications for development of land of Class 3 capability can also 
be referred to the SCA for comment, particularly where erosion or runoff pollution may occur. 
 
Class 4 – comprises land in which significant levels of special management are required.  Where this refers to 
erosion and risk of runoff pollution, the Authority should be involved at the earliest possible time, so that advice 
can be given in the initial planning stage. 
 
Class 5 – comprises land in which the limitations imposed by the land features are so severe that the special 
management required to overcome the limitations has either not been developed or is not economically feasible 
for most projects.  In the case of erosion hazard and risk of runoff pollution, the Authority would object to 
development of the land unless the limitations were overcome to its satisfaction. 
 
It is recommended that, as far as possible, the various forms of development be directed into appropriate areas 
which have a capability rating of classes 1-3 for that use. 
 
Note:  These ratings do not indicate of themselves the most suitable use of the land – they show what the land 
is capable of and should be used in conjunction with other planning considerations (e.g. Agricultural ratings, 
existing land use, location of service, etc). 
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Appendix 1 - Map Unit Descriptions 
 

As well as the component descriptions, each map unit has a block diagram and general description of the type of land normally found in the map unit. Included with 
this general description is a Soil Profile Description. 
 
The soil descriptions represent the most common soil types likely to be found in the dominant component of the map units. There may be variations in such things 
as the thickness of the horizons (layers) and there may even be areas of soil which do not conform at all. However, the soils described will be the ones most 
commonly encountered. The profile description describes a vertical cross-section of the soil. The A horizons (particularly the Al horizons) refer to the topsoil layers. 
The B horizon represents the sub-soil and is often clayey. 
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Quaternary Basalt – Grey 
Duplex Soils  
- Qbg – 

 
 
 

This unit contains the poorer grey sodic duplex soils derived mainly from volcanic 
material. It is the largest unit within the Shire of Ballan occupying most of the 
southern and central portions of the Shire. The unit covers 259.8 km2 or 28.06% 
 
of the survey area. It is used for grazing and cereal cropping. It is particularly 
poorly drained in the flatter areas having seasonal watertables and areas of 
surface ponding. 
 
SOILS 
 
The heavy clay of the subsoil is impermeable and highly expansive. While the 
Factual Key classifies the soil on the relatively thin B1 horizon which is dark, the 
overall impression from a deep excavation is of a yellowish grey duplex soil. 
Hence the land system name. 
 
QBG Mottled Yellow, Dark Sodic Duplex Soils Coarse Structure  
 
Factual Key Dd 2.43/CL, 10-60/Basalt, 30-400 
 
Horizon Depth (cm) Description 
 
A1 0-20 Brownish black (10YR 3/2) when moist; clay 

loam; weak sub-angular blocky 7 mm; 
consistence when slightly moist is firm; pH 5.4: 
sharp boundary. 

 
A2 20-50 Greyish yellow brown (10YR 4/2) when moist; 

clay loam; apedal & massive; consistence when 
slightly moist is firm; pH 6.0; sharp boundary. 

 
B1 50-110 Brownish black (10YR 3/1) when moist; heavy 

clay with yellow mottling with a moderate sub-
angular blocky 5 cm breaking down to a strong 
angular blocky 2 mm; consistence when slightly 
moist is extremely firm; pH 7.5; diffuse 
boundary. 

 
B2 110+ Greyish yellow brown (10YR 4/2) when moist; 

heavy clay; strong sub-angular blocky 8 cm 
breaking down to a strong angular blocky 2 
mm; consistence when slightly moist is 
extremely firm; pH 8.0; increasing to 70-80% 
buckshot gravel, average size 4 mm. 
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COMPONENT 1 2 3 
Proportion % 95 3 2 
CLIMATE  
(Average Rainfall mm) 50 – 720 
Temperature oC - 
Seasonal growth limitations - 
GEOLOGY  
Age, rock Pleistocene, basalt 
TOPOGRAPHY  
Landscape Extensive, slightly dissected plain 
Elevation (range) m 482 
Local relief (av.) m 2 
Drainage pattern Dendritic 
Drainage density km/km2 2.2 
Land form - 
Position on land form Long gentle upper slopes Depression Stony rise 
Slope (av.) %, slope shape 1 – 3; Straight 1 – 2; Straight 2 – 5; Convex 
NATIVE VEGETATION  
Structure Open forest 
Dominant species E. ovata, E. viminalis, E. rubida, E. obliqua E. viminalis, E. rubida, E. obliqua, 

 E. ovata 
SOIL    
Parent Material In-situ weathered rock Alluvium In-situ weathered rock 
Description Mottled yellow, grey sodic duplex soil, 

coarse structure 
Black clay soil, uniform texture coarse 

structure 
Red shallow stony gradational soil 

Surface texture Clay loam Clay Clay loam 
Permeability Moderate-low Moderate High 
Depth (av.) m 1.5 0.50 
LAND USE Grazing, occasional cropping (cereal) Grazing 
SOIL DETERIORATION    
Critical land features Hard setting surfaces, slowly 

permeable subsoils 
Clay soils beside creeks Slopes 

Processes Overland flow, periodic waterlogging Waterlogging, Streambank 
undercutting 

Overland flow, leaching 

Forms Compaction of surfaces, sheet 
erosion 

Stream bank erosion Sheet erosion, nutrient decline 
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Alluvium – Variable Soils 
 - Qya - 

 
 

This unit consists of river deposits of gravel, sand, silts and clays along the 
main streams in the Shire. It is a very similar unit to Qym but has been 
'separated from that unit on the basis of its drier climate. There are up to four 
terraces with the soil profile becoming more differentiated (i.e. duplex) with 
distance away from the streams. The unit is mainly used for grazing with 
occasional fodder crops. Waterlogging and flooding hazard limit other uses. The 
unit occupies 3.6% of the Shire and covers 33.0 km2. 
 
Being a variable unit, the 4 components do not appear throughout the System 
in a repeated pattern. There may be areas where only some of the components 
are present. 
 
SOILS 
 
The soils of component 1 (the most common component) are extremely 
variable ranging from sands to clays. As no meaningful soil description can 
be given at this scale, the description that follows is for duplex soils of a 
higher terrace. 
 
QYA Red Mottled Yellow Duplex Soils 
 
Factual Key Dy 3.41/CL, 15-40/Recent alluvium, 70-150  
 
Horizon Depth (cm) Description 
 
A1  0-10  Dark brown (10YR 3/4) when moist; clay loam; 

apedal & massive; consistence when slightly 
moist is friable; pH 6.8; clear boundary. 

 
A21 10-20 Dull yellowish brown (10YR 5,/3) when moist; 

sandy clay loam; apedal & massive; 
consistence when slightly moist is friable; pH 
6.3; diffuse boundary. 

 
A22 20-25 Gravelly layer. 
 
B 25-100 Bright yellowish brown (10YR 6/8) when moist; 

with abundant distinct red mottles; medium clay; 
strong angular blocky 40 mm breaking down to 
a angular blocky 2 mm; consistence when 
slightly moist is firm; pH 5.3. 

 
C 100+ Alluvial deposits - stratified clays, sands and  

gravel. 
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COMPONENT 1 2 3 4 
Proportion % 91 3 3 3 
CLIMATE  
Rainfall (av.) 500 - 760 
Temperature (av.) - 
Seasonal growth limitations - 
GEOLOGY  
Age, rock Quaternary; river deposits, gravels, sands & clays 
TOPOGRAPHY     
Landscape Alluvium of the southern creeks of the Shire 
Elevation (range) m 321 
Local relief (av.) m 1 - 3 
Drainage pattern - 
Drainage density km/km2 3.3 
Land form Terrace 1 Terrace 2 Terrace 3 Terrace 4 
Position on land form - - - - 
Slope (av.) %, slope shape 1 – 2; Straight 1 – 2; Straight 1 – 2; Straight 1 – 4; Straight 
NATIVE VEGETATION  
Structure Woodland (?) 
Dominant species E. viminalis, E. radiata 
SOIL  
Parent Material Unconsolidated gravel, sand, silt and clay 
Description Dark brown soil, Uniform 

texture (variable) 
Yellow brown duplex soil Yellow duplex soil, coarse 

structure 
Yellow duplex soil 

Surface texture Fine sandy clay loam Sandy clay loam Medium sandy clay loam Clay loam 
Permeability Moderate – Low Moderate – Low Moderate – Low Moderate – Low 
Depth (av.) m 2 2 2 2 
LAND USE Grazing 
SOIL DETERIORATION  
Critical land features Low lying areas receiving 

drainage 
Low permeability, weak surface structure, hard setting surface 

Processes Waterlogging, overland flow Overland flow; movement of salts, subsurface flow, waterlogging 
Forms Stream bank erosion, gully 

erosion 
Stream bank erosion, gully erosion, compaction 
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Quaternary Basalt – Scarps of 
Duplex Soil 
- Qbb -  

 
 
 

This unit is similar to Qbt except that it describes the scarps and creek flats of 
the grey duplex soil rather than the scarps of the brown duplex soils. The rainfall 
is generally lower as the unit occurs further away from the Great Dividing 
Range. The unit covers 2.05% of the survey area or 19.1 km2. It is used for 
grazing and is not suitable for any more intensive use because of steep slopes 
and flooding hazard. In some areas, component 2 is missing and component 1 
may take the form of near vertical scarps. 
 
QBB Shallow Brown Duplex Soils 
 
Factual Key  Db 1.11/CL, 20-40/Basalt,10-45 
 
Horizon Depth (cm) Description 
 
A 0-20 Brownish black (7.5YR 3/2) when moist; clay 

loam; weak sub-angular blocky 5 mm; 
consistence when dry is slightly hard; 20% 
stones 8cm of parent material; pH 6.0; abrupt 
boundary. 

 
B 20-30 Dark brown (10YR 3/3) when moist; medium 

clay; moderate to strong angular blocky 4 mm; 
consistence when dry is hard; 80% atones 30 cm 
of parent material & 5% of buckshot; pH 6.0; 
abrupt boundary. 

 
R 30+ Weathering basalt 
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COMPONENT 1 2 
Proportion % 50 50 
CLIMATE  
Rainfall (av.) 650 – 670 
Temperature (av.) - 
Seasonal growth limitations - 
GEOLOGY  
Age, rock Pleistocene, basalt 
TOPOGRAPHY  
Landscape Scarp beside main creek including channel 
Elevation (range) m 330 
Local relief (av.) m 45 
Drainage pattern - - 
Drainage density km/km2 - - 
Land form Scarp with lock rock outcrop Creek bed 
Position on land form Slope Flood plain 
Slope (av.) %, slope shape 13 ; Convex 2; Straight 
NATIVE VEGETATION  
Structure Open forest 
Dominant species E. viminalis, E. ovata 
SOIL  
Parent Material In-situ weathered rock Unconsolidated sedimentary & in-situ weathered 

rock 
Description Shallow brown duplex or gradational soils Black clay soil, uniform texture, coarse structure 
Surface Texture Clay loam Clay 
Permeability High Low 
Depth (av.) m 1 1.5 
LAND USE Grazing 
SOIL DETERIORATION HAZARD  
Critical  Slope, hard setting surfaces Poorly drained site, low permeability 
Processes Overland flow Overland flow, waterlogging 
Forms Sheet and rill erosion Streambank erosion, compaction 
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Alluvial Fans – Fault Outwash 
- Qaf -  

 
 
 

This unit consists of colluvial and alluvial outwash of gravel and sandy material 
from the Rowsley Fault along the eastern boundary of the Brisbane Ranges. The 
unit forms 0.1 of the survey area or 1.0 km2. It is used mainly for grazing and 
some cereal cropping. The area is highly erodible and needs careful 
management. 
 
SOILS 
 
As the soils are a product of wash from the Rowsley Fault Scarp, the upper 
slopes often have soils consisting of a number of unrelated alluvial/ colluvial 
layers. 
 
A Typical Soil Profile is as follows: 
 
Brown Shallow Uniform Soils - Weak Structure 
 
Factual Key Uc 1.25/LFS, 10-40/Alluvium Colluvium, 10-40  
 
Horizon Depth (cm) Description 
 
D1 0-35 Dark brown (10YR 3/4) when moist; loamy fine 

sand; apedal single grained; consistence when 
slightly moist is loose; pH 6.0; clear boundary. 

 
D2 35-50 Dull yellowish brown (10YR 8/3) when moist; 

loamy fine sand; weak sub-angular blocky 10 
mm; consistence when slightly moist is loose; 
soft accumulations of organic matter 2%; pH 
7.0; clear boundary. 

 
D3 50-60 Brownish black (10YR 3/2) when moist; silty 

clay loam; moderate sub-angular blocky 4 mm; 
consistence when slightly moist is friable; soft 
accumulations of organic matter 2%; pH 7.5; 
clear boundary. 

 
D4 60-90 Brownish black (7.5YR 3/1) when moist; clay; 

moderate sub-angular blocky 3 mm; 
consistence when dry is hard; pH 7.5; diffuse 
boundary. 

 
D5 90-200 Brownish black (10YR 3/2) when moist; faint 

distinct yellow mottles; silty clay loam; 
moderate sub-angular blocky 2 mm; 
consistence when dry is very hard; soft 
accumulations of organic matter 1%; pH 8.5. 
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COMPONENT 1 2 
Proportion % 60 40 
CLIMATE  
Rainfall (av.) 500 – 610 
Temperature (av.) - 
Seasonal growth limitations - 
GEOLOGY  
Age, rock Quaternary fault aprons, gravel, sand 
TOPOGRAPHY  
Landscape Gently sloping, plain off the Rowsley fault 
Elevation (range) m 240 
Local relief (av.) m 7 
Drainage pattern Parallel 
Drainage density km/km2 1.2 
Land form Plain 
Position on landform Upper slope Lower slope 
Slope (av.) %, slope shape 2 – 6 1 - 3 
NATIVE VEGETATION  
Structure Open forest 

E. microcarpa, E. leucoxylon, E. polyanthemos, E. goniocalyx Dominant species 
 E. ovata

SOIL  
Parent Material Unconsolidated sediments 
Description Brown shallow uniform soil, weak structure Red duplex soil, coarse structure, sodic 
Surface Texture Clay loam Clay loam 
Permeability Moderate Low 
Depth (av.) m 0.5 2 
LAND USE Grazing, some cereal cropping 
SOIL DETERIORATION HAZARD  
Critical land features Structure, dispersibility, permeability, slope 
Processes Overland flow, sub-surface flow, movement of salts 
Forms Sheet, rill, gully, tunnel erosion 
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Quaternary Basalt – Red 
Gradational Soils 
- Qbr - 

 
 
 
 

This unit contains some of the best agricultural soils in the State and is generally 
used for potato cropping although it is highly versatile and could be used for a 
wide range of agricultural products. The Shire of Ballan does not contain very 
much high quality agricultural land and this unit covers only 13.0 km2 or 1.4% of 
the survey area. 
 
QBR Red Gradational Soils Fine Structure 
 
Factual Key Gn 3.11/CL, 15-30/Basalt, 100-400  
 
Horizon Depth (cm) Description 
 
A 0-20 Very dark reddish brown (5YR 2/3) when moist; 

clay loam; strong crumb; consistence when moist 
is very friable; pH 6.5; diffuse boundary. 

 
B1 20-50 Very dark reddish brown (5YR 2/4) when moist; 

light clay; strong sub-angular blocky 2 mm; 
consistence when moist is friable; pH 6.3; diffuse 
boundary. 

 
B2 50-150 Dark reddish brown (2.5YR 3/3) when moist; light 

medium clay; moderate angular blocky 2 mm; 
consistence when moist is friable; small 
fragments of obsidian (?) 5%; pH 6.0; diffuse 
boundary. 

 
R 150+ Weathering basalt. 
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COMPONENT 1 2 
Proportion % 96 4 
CLIMATE  
Rainfall (av.) 780 – 840 
Temperature (av.) - 
Seasonal growth limitations - 
GEOLOGY  
Age, rock Pleistocene, basalt 
TOPOGRAPHY  
Landscape Undulating plains north of the Shire 
Elevation (range) m 660 
Local relief (av.) m 5 
Drainage pattern Dendritic 
Drainage density km/km2 1.6 
Land form Undulating plain 
Position on landform Gentle slope Depression 
Slope (av.) %, slope shape 1 – 6; Convex 1 – 2; Straight 
NATIVE VEGETATION  
Structure Open forest 
Dominant species E. viminalis, E. radiata, E. obliqua 
SOIL  
Parent Material In-situ weathered rock 
  and unconsolidated sediments 
Description Red gradational soil, fine structure Mottled yellow duplex soil, coarse structure 
Surface Texture Clay loam Clay loam 
Permeability High Moderate – Low 
Depth (av.) m 2 1.5 
LAND USE Cropping (potatoes), grazing Waterlogging 
SOIL DETERIORATION   
Critical land features Slopes Low permeability, hard setting surfaces 
Processes Overland flow, leaching Waterlogging 
Forms Sheet erosion, erosion, nutrient decline Compaction 
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Quaternary Volcanic Cone 
- Qvc - 

 
 
 

There are about 24 volcanic cones spread throughout the Shire of Ballan ranging 
from quite steep conical hills to small rises with little local relief. This unit 
occupies 1.13% of the survey area; an area of 10.5 km2. These areas may be 
suitable sources of scoria or bluestone depending on the nature of the material in 
the cones. Some of the cones are under forest cover although most of them are 
used for grazing. 
 
QVC Stony Red Gradational Soils 
 
Factual Key  Gn 4.11/CL, 5-25/Weathering basalt, scoria or tuff, 30-90 
 
Horizon Depth (cm) Description 
 
A 0-25 Very dark reddish-brown (2.5YR 2/4) when 

moist; clay loam; weak sub-angular blocky 3 mm; 
consistence when dry is slightly hard; pH 5.5; 
diffuse boundary. 

 
B 25-45 Dark reddish-brown (2.5YR 3/4) when moist; 

clay; strong sub-angular blocky 5 mm; 
consistence when slight moist is friable; 15% 
stones 10 cm (parent material); pH 6.5; diffuse 
boundary. 

 
C 45+ Weathering parent material 80% stones with clay 

as for B horizon. 
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COMPONENT 1 
Proportion % 100 
CLIMATE  
Rainfall (av.) 500 – 965 
Temperature (av.) - 
Seasonal growth limitations - 
GEOLOGY  
Age, rock Pleistocene; basalt, scoria tuff 
TOPOGRAPHY  
Landscape Scattered volcanic cones 
Elevation (range) m 600 
Local relief (av.) m 60 
Drainage pattern Radial & Shut flow (Poorly developed channels 
Drainage density km/km2  
Land form Volcanic cone 
Position on landform Slope and crest 
Slope (av.) %, slope shape 5 – 40; Straight 
NATIVE VEGETATION  
Structure Open forest 
Dominant species E. viminalis, E. radiata 
SOIL  
Parent Material In-situ weathered rock 
Description Stony red gradational soil 
Surface Texture Clay loam 
Permeability High 
Depth (av.) m 1 
LAND USE Grazing, forestry 
SOIL DETERIORATION HAZARD  
Critical land features Steep slopes 
Processes Overland flow, leaching  
Forms Hill and sheet erosion, nutrient decline 
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Depressions 
- Qde - 

 
 

This unit consists of swamps and depressions mainly in the central and southern 
parts of the Shire. The unit covers 0.85% of the survey area or 7.9 km2. It is 
presently used for grazing with some cereal cropping in dry years. The tendency 
to waterlogging particularly in winter limits more intensive use of these areas. 
 
QDE Black Uniform Texture Soils Coarse Structure 
 
Factual Key Ug 5.1/C, 20/Variable (generally basalt), 100+  
 
Horizon Depth (cm) Description 
 
A 0—20 Brownish black (7.5YR 212) when moist with bright 

brown rootline oxidation; light medium clay; strong 
angular blocky 3 mm; pH 6.0; diffuse boundary. 

 
B 20—100+ Brownish black (10YR 2/2) when moist; medium 

clay; strong angular blocky 10 mm; consistence 
when wet is very plastic; pH 6.0. 
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COMPONENT 1 
Proportion % 100 
CLIMATE  
Rainfall (av.) 635 – 711 
Temperature (av.) - 
Seasonal growth limitations - 
GEOLOGY  
Age, rock Recent sands, silts and clays 
TOPOGRAPHY  
Landscape Swamp & depressions in centre & south of area 
Elevation (range) m 121 
Local relief (av.) m 1 
Drainage pattern - 
Drainage density km/km2 - 
Land form Swamp and depressions 
Position on landform - 
Slope (av.) %, slope shape 1; Flat 
NATIVE VEGETATION  
Structure Woodland 
Dominant species E. ovata 
SOIL  
Parent Material Unconsolidated sands, silts & clays 
Description Mottled dark grey, yellow gradational soil & black clay soil, uniform texture, coarse structure 
Surface Texture Light clay/clay 
Permeability Low 
Depth (av.) m 2 
LAND USE Grazing, occasional cropping (cereal) 
SOIL DETERIORATION HAZARD  
Critical land features Slowly permeable soils 
Processes Waterlogging 
Forms Compaction 
 
 



37 

Quaternary Basalt Mixture 
- Qbm - 

 

This unit consists of a mixture of the two types of red gradational soils and poorer 
grey sodic duplex soils. The red gradational soils are usually in better drained 
positions in the landscape. There are only a few locations of this unit in the 
survey area, mainly in the west central part of the Shire around Gordon. The unit 
covers 6.0 km2 or 0.65% of the survey area. 
 
SOILS 
 
The most common soils of this land system are the red soils of components 1 & 
2. The Gn 3.11 soils of component 1 are the better structured soils for cropping - 
a typical profile is described in the land system description for Qbr. A typical 
profile description for component 2 is as follows: 
 
QBM Dark Red Gradational Soils Fine Structure 
 
Factual Key Gn 3.21/L-CL, 15-40/Weathered basalt,100-400  
 
Horizon Depth (cm) Description 
 
A 0-30 Dark brown (7.5YR 3/3) when moist; loam 

apedal, hardsetting; pH 5.8; clear boundary. 
 
B1 30-60 Dark brown (7.5YR 3/3) when moist; clay loam 

weak sub-angular blocky 3 mm; pH 5.8; sharp 
boundary. 

 
B2 60-150 Dark reddish brown (5YR 3/4) when moist; clay; 

strong angular blocky 2 mm; pH 5.5; friable; fine 
buckshot concretions i%. 

 
R 150+ Weathering basalt. 
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COMPONENT 1 2 3 
Proportion % 34 33 33 
CLIMATE  
Rainfall (av.) 800 – 840 
Temperature (av.) - 
Seasonal growth limitations - 
GEOLOGY  
Age, rock Pleistocene, basalt 
TOPOGRAPHY  
Landscape Slightly dissected plain north of the Shire 
Elevation (range) m 280 
Local relief (av.) m 4 
Drainage pattern Dendritic 
Drainage density km/km2 2.3 
Land form Undulating plain 
Position on landform Crest and upper slope Mid slope Lower slope and depression 
Slope (av.) %, slope shape 1 - 6; Convex 2 – 7; Straight 1 – 2; Concave 
NATIVE VEGETATION  
Structure Open forest 
Dominant species E. viminalis, E. obliqua, E. radiata 
SOIL  
Parent Material In-situ weathered rock 
  Unconsolidated sediments 
Description Red gradational soil, fine structure Dark red gradational soil, fine 

structure 
Mottled yellow sodic duplex soil, 

coarse structure 
Surface Texture Clay loam Loam Clay loam 
Permeability High High Moderate – Low 
Depth (av.) m 2 1.5 1.5 
LAND USE Cropping, grazing (potatoes) Cropping (cereal), grazing, cropping 

(potatoes) 
Grazing, cropping 

SOIL DETERIORATION HAZARD  
Critical land features Slope, exposure Slope, hard setting surfaces Low permeability, hard setting 

surfaces 
Processes Leaching, overland flow Leaching, overland flow Waterlogging 
Forms Sheet erosion, nutrient decline Compaction, sheet erosion, nutrient 

decline 
Compaction 
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Alluvium – Variable Soils 
(moist) 
- Qym - 
 
 
 

This unit consists of alluvial terraces in the wetter northern part of the survey 
area. The unit comprises 0.5% of the Shire and covers 4.7 km2. There are up to 
four terraces each with different soils. Some of these terraces are subject to 
flooding which limits their use for anything other than grazing. Some parts of 
this unit are forested and there has also been some gold mining. 
 
QYM Dark Yellowish Brown Gradational Soils 
 
Factual Key Gn 2 /CL, 25-35/Alluvium, 200+ 
 
Horizon Depth (cm) Description 
 
A 0-50 Dark brown (10YR 3/4) when moist; clay loam; 

weak sub-angular blocky 5 mm; consistence 
when slightly moist is friable; pH 6.0 gradual 
boundary. 

 
B 30-200 Brown (7.5YR 4/6) when moist; with few faint 

red mottles; light clay; weak sub-angular blocky 
5 mm; consistence when slightly moist is 
friable; pH 6.0. 
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COMPONENT 1 2 3 4 
Proportion % 30 40 25 5 
CLIMATE  
Rainfall (av.) 810 – 915 
Temperature (av.) - 
Seasonal growth limitations - 
GEOLOGY  
Age, rock Quaternary river deposits, gravels, sands & clays 
TOPOGRAPHY  
Landscape Alluvium of northern creeks of the Shire 
Elevation (range) m 450 – 600 
Local relief (av.) m 4 
Drainage pattern - 
Drainage density km/km2 - 
Land form Terrace 1 Terrace 2 Terrace 3 Terrace 4 
Position on landform - - - - 
Slope (av.) %, slope shape 1 – 2; Straight 1 – 2; Straight 1 – 2; Straight 1 – 3; Convex 
NATIVE VEGETATION  
Structure Open forest 
Dominant species E. viminalis, E. melanoxylon E. obliqua, E. ovata 
SOIL  
Parent Material Unconsolidated river deposits 
Description Variable, uniform sands & 

gravels 
Dark yellowish brown 

gradational soils 
Brown gradational soils Yellow duplex soils 

Surface Texture Sand Clay loam Clay loam Clay loam 
Permeability High High High High 
Depth (av.) m >1 1.5 2 1.5 
LAND USE Grazing, recreation Forestry, grazing, recreation, some urban subdivision, mining (past) 
SOIL DETERIORATION   
Critical land features Low lying areas Hard setting surfaces 
Processes Overland flow & regular 

flooding 
Overland flow, subsurface flow Overland flow 

Forms Stream bank erosion, 
gully erosion 

Stream bank erosion, gully erosion Sheet erosion, compaction 
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Quaternary Basalt – Black 
Cracking Clay Soil 
- Qbc -  

 
 
 

This unit consists of a black cracking clay soil on a gently undulating basalt 
plain in the south-western corner of the Shire near Morrisons. It is used mainly 
for cereal cropping and grazing. The heavy clay soil retains moisture well but is 
also difficult to work into a fine seed bed. The unit generally has a low erosion 
hazard, and could be used for more intensive uses. The unit covers 3.5 km2 or 
0.35% of the survey area. 
 
QBC Black Clay Soils, Uniform Texture - Self-Mulching 
 
Factual Key Ug 5.14/LC-MC, 10-30/Basalt, 80-160 
 
Horizon Depth (cm) Description 
 
A 0-20 Black (10YR 2/1) when moist; medium clay; 

strong angular blocky 15 mm; consistence 
when moist is very firm; pH 7.0; clear boundary. 

 
B 20-80 Brownish black (10YR 3/1) when moist; heavy 

clay; strong angular blocky 2 mm; consistence 
when wet, very plastic; occasional basalt stones 
and boulders; pH 8.5; diffuse boundary. 

 
C 80-120 Grey (2.5YR 4/0) when moist; heavy clay; 

strong angular blocky 1 mm; consistence when 
wet is very plastic; occasional basalt stones and 
boulders; pH 8.0. 

 
R Basalt rock at variable depth. 
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COMPONENT 1 
Proportion % 100 
CLIMATE  
Rainfall (av.) 650 – 700 
Temperature (av.) - 
Seasonal growth limitations - 
GEOLOGY  
Age, rock Pleistocene, basalt 
TOPOGRAPHY  
Landscape Slightly dissected plain 
Elevation (range) m 350 
Local relief (av.) m 5 
Drainage pattern Dendritic 
Drainage density km/km2 1.7 
Land form Plain 
Position on landform - 
Slope (av.) %, slope shape 4 ; Convex 
NATIVE VEGETATION  
Structure  
Dominant species ( ? ) 
SOIL  
Parent Material In-situ weathered rock 
Description Black clay soil, uniform texture, coarse structure 
Surface Texture Heavy clay 
Permeability Moderate 
Depth (av.) m 1.5 
LAND USE Cropping (cereal), occasional grazing 
SOIL DETERIORATION HAZARD  
Critical land features Slope 
Processes Overland flow 
Forms Sheet erosion 
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Quaternary Basalt – Stony 
Rises 
- Qbs - 
 
 
 

This unit consists of the stony rises of the basalt plain. There are only a few 
locations of this unit within the Shire such as south of Gordon and Myrniong. 
The unit covers approximately 1.3 km2 and occupies 0.141 of the survey area. 
The presence of surface basalt boulders limits the uses of this area to grazing 
or tree crops. 
 
QBS Stony Shallow Red Gradational Soils 
 
Factual Key Gn 3.11/L-LC, 5-40/Basalt, 5-70  
 
Horizon Depth (cm) Description 
 
A  0-15  Brownish black (5YR 3/2); when moist; gravelly 

loam; weak sub-angular blocky 5 mm; 
consistence when moist is friable; 51 small 
stones (basalt); pH 5.5; diffuse boundary. 

 
B 15+ Dark reddish brown (5YR 3,/4) when moist; clay 

loam to light clay; strong angular blocky l mm; 
consistence when moist is friable; 40-60% 
stones (basalt); pH 6.0. 

 
In many instances the B horizon is only present where the soil is deep in 
crevices in the basalt. 
 
SOILS 
 
The soils of this unit are generally very shallow (Um). When soil fills deep 
crevices in the rock, a Gn (as described) or a Db soil may develop. In extreme 
cases, a grey heavy clay (D22) may be found. 
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COMPONENT 1 
Proportion % 100 
CLIMATE  
Rainfall (av.) 760 – 800 
Temperature (av.) - 
Seasonal growth limitations - 
GEOLOGY  
Age, rock Pleistocene, basalt 
TOPOGRAPHY  
Landscape Scattered low stony rises in the north of the Shire 
Elevation (range) m 500 
Local relief (av.) m 1 
Drainage pattern - 
Drainage density km/km2 - 
Land form Stony rises 
Position on landform - 
Slope (av.) %, slope shape 1-2 ; Concave scarps, straight tops 
NATIVE VEGETATION  
Structure Woodland 
Dominant species E. viminalis, E. obliqua, E. radiata, E. ovata 
SOIL  
Parent Material In-situ weathered rock 
Description Red shallow stony gradational soil 
Surface Texture Clay loam 
Permeability High 
Depth (av.) m 0.8 
LAND USE Grazing 
SOIL DETERIORATION HAZARD  
Critical land features Slope, shallow, permeable soils 
Processes Overland flow, leaching 
Forms Sheet erosion, nutrient decline 
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Quaternary Basalt – Scarps of 
Gradational Soil 
- Qbt - 

 
 

This unit consists of fairly moist basalt scarps with red gradational soils 
alongside main streams in the survey area and the small areas of black uniform 
textured soils. There are only isolated occurrences of this unit covering 0.4 km2 
or 0.04% of the survey area. The unit is mainly used for grazing and the steep 
slopes of the scarps and flooding of the creek flats are limitations to more 
intensive uses. 
 
QBT Red Shallow Gradational Soils 
 
Factual Key Gn 3.11/CL-L, 10-25/Basalt, 30-200  
 
Horizon Depth (cm) Description 
 
A 0-20 Dark reddish brown (5YR 3/3) when moist; 

clay loam; weak sub-angular blocky 3 mm; 
consistence when moist is friable; pH 7.0; 
diffuse boundary. 

 
B 20-70 Very dark reddish brown (5YR 2/4) when 

moist; light clay; moderate angular blocky 3 
mm; consistence when moist is friable; pH 
5.9; gradual boundary. 

 
B/C 70-100 Very dark reddish brown (5YR 2/4) when 

moist; light clay; moderate angular blocky 3 
mm; consistence when moist is friable; 50% 
weathering basalt. 

 
R 100+ Weathering basalt. 
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COMPONENT 1 2 
Proportion % 50 50 
CLIMATE  
Rainfall (av.) 810 – 890 
Temperature (av.) -  
Seasonal growth limitations - 
GEOLOGY  
Age, rock Pleistocene, basalt 
TOPOGRAPHY  
Landscape Scarp and alluvial flats beside main creek 
Elevation (range) m 550 
Local relief (av.) m 15 
Drainage pattern - 
Drainage density km/km2 - 
Land form Scarp Creek bed 
Position on landform Slope Flood plain 
Slope (av.) %, slope shape 13 ; Convex 2 : Straight 
NATIVE VEGETATION  
Structure Open forest 
Dominant species E. viminalis, E. ovata 
SOIL  
Parent Material Basalt 
Description Red shallow gradational soil Black uniform-textured soil, coarse structure 
Surface Texture Clay loam Clay 
Permeability Moderate – High Low 
Depth (av.) m 1 >1 
LAND USE Grazing 
SOIL DETERIORATION HAZARD  
Critical land features Slope, hard setting surfaces Poor drainage, low permeability 
Processes Overland flow Overland flow, waterlogging 
Forms Sheet and rill erosion Stream bank erosion, compaction 
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Upper Tertiary Plains 
 - Tgn - 

 
 

This unit consists of fairly deep soils on unconsolidated Tertiary sands, clays 
and gravels in a gently undulating plain scattered throughout the central and 
southern parts of the Shire. The unit occupies 7.38% of the survey area or 68.4 
km2. The main uses of these areas are grazing and sand and gravel extraction. 
Some of the poorer areas have been left forested with low quality timber. Some 
extensive flat areas to the south of the Shire are poorly drained (as component 
3). Also in the South of the Shire, there are some outcrops of quartzite of 
pedological origin. 
 
TGN Red Mottled Yellow Duplex Soils 
 
Factual Key  Dy 3.41/SL-FSL, 10-40/tertiary sediments, 100-150 
 
Horizon Depth (cm) Description 
 
Al 0-10 Dark brown (7.5YR 3/4) when moist; sandy 

loam; weak sub-angular blocky 10 mm; 
consistence when slightly moist is firm; pH 5.0; 
abrupt boundary. 

 
A2 10-20 Dull yellowish brown (10YR 5/4) when moist; 

sandy loam; apedal & massive; consistence 
when slightly moist is firm; 50% buckshot 
concentrated at A/B boundary; pH 6.0; abrupt 
boundary. 

 
B1 20-35 Yellowish brown (10YR 5/6) when moist; few 

distinct red mottles; medium clay; strong 
angular blocky 2 mm; consistence when slightly 
moist is firm; 4% buckshot; pH 5.5; diffuse 
boundary. 

 
B2 35-150 Yellowish brown (10YR 5/6) when moist; with 

abundant distinct red mottles; medium clay; 
strong angular blocky 2 mm; consistence when 
slightly moist is firm; 4% buckshot; pH 5.5; 
diffuse boundary. 

 
C 150+ Weathering tertiary sediments. 
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COMPONENT 1 2 3 4 
Proportion % 70 2 15 13 
CLIMATE  
Rainfall (av.) 650 – 900 
Temperature (av.) - 
Seasonal growth limitations - 
GEOLOGY  
Age, rock Tertiary; gravels, sands and clays 
TOPOGRAPHY  
Landscape Plains 
Elevation (range) m 400 
Local relief (av.) m 3 
Drainage pattern Dendritic 
Drainage density km/km2 4.4 
Land form Undulating plain Undulating plain Flat plain Drainage lines 
Position on landform Well drained non-sandy areas Patches of deep sandy soil Poorly drained non-sandy areas Low lying areas 
Slope (av.) %, slope shape 1 – 3; Convex 1 – 3; Convex 0 – 2; Flat 1 – 3;; Concave 
NATIVE VEGETATION  
Structure Low open forest – woodland 
Dominant species Callitris columellaris in lower stratum 

(south of Shire area) 
E. viminalis, E. obliqua, E. radiata, E. 

rubida, E. ovata, (E. pauciflora – 
Durdidwarrah area) 

 
 

Pteridium esculentum, 
 E. viminalis 

 
 

E. ovata 

 
 

E. ovata 

SOIL  
Parent Material Unconsolidated gravel, sand and clay Unconsolidated sand Unconsolidated gravel, sand and 

clay 
Unconsolidated gravel, sand 

and clay 
Description Red mottled, yellow duplex soil, fine 

structure 
Yellow sand soil, uniform texture Yellow sodic duplex soil, coarse 

structure 
Mottled yellow duplex soil 

Surface Texture Sandy clay loam to loamy sand Sand Clay loam Clay loam, sandy clay loam 
Permeability Moderate High Low Moderate 
Depth (av.) m 2 2 2 2 
LAND USE Grazing, gravel, extraction, mining 
SOIL DETERIORATION HAZARD  
Critical land features Hard setting surfaces, dispersibility, 

permeability 
Low water holding capacity, low 

nutrient holding capacity 
Hard setting surfaces, permeability Hard setting surfaces, 

permeability 
Processes Leaching of salts, overland flow Leaching Leaching of salts, overland flow Some accumulation of salts, 

overland flow 
Forms Sheet and rill erosion, gully erosion Fertility decline Surface compaction, sheet erosion Sheet and rill erosion, minor 

gully erosion. Salting, 
especially when adjacent to 

ordovician sediments. 
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Lower Tertiary Sediments – 
Steep 
- Tsp - 

 
 

This unit is the deeply dissected plain of the Parwan Valley with isolated hills, 
some of which have volcanic capping. The unit contains some of the most 
serious soil erosion in Victoria and as it is in a water supply catchment needs 
special management. The unit covers 32.2 km2 or 3.47% of the survey area. It 
is used for grazing although some parts should revert to forestry. 
 
Soils 
 
The presence of many active landslips and the influence of colluvium from the 
basalt cap at the top of the scarp has produced a soil which can be extremely 
variable over short distances. The soil described is one showing some basalt 
influence. 
 
TSP Shallow Sodic Gradational Soils, Coarse Structure 
 
Factual Key Gn 3.13/CL-LC, 5-15/Tertiary sediments, 30-50  
 
Horizon Depth (cm) Description 
 
A 0-13 Dark brown (7.5YR 3/3) when moist; light 

clay; moderate sub-angular blocky 5 mm; 
consistence when slightly moist is firm; 15% of 
gravel; pH 6.0; clear boundary. 

 
B  13-35  Dark brown (10YR 3/3) when moist; clay; 

strong angular blocky 25 mm; consistence 
when moist is firm; 2% weak accumulations of 
organic matter; pH 8.5; diffuse boundary. 

 
C 35-150+ Dull yellow orange (10YR 6/3) when moist; 

silty clay; pH 9.0. 
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COMPONENT 1 
Proportion % 100 
CLIMATE  
Rainfall (av.) 500 – 630 
Temperature (av.) - 
Seasonal growth limitations - 
GEOLOGY  
Age, rock Tertiary sands & silty clays 
TOPOGRAPHY  
Landscape Deeply dissected plain with isolated hills, some of which have volcanic capping 
Elevation (range) m 240 – 400 
Local relief (av.) m 130 
Drainage pattern Dendritic 
Drainage density km/km2 1 
Land form Closely dissected plain 
Position on landform Crests and slopes 
Slope (av.) %, slope shape 15 – 35; Concave 
NATIVE VEGETATION  
Structure Woodland (?) 
Dominant species E. leucoxylon, E. melliodora, E. microcarpa 
SOIL  
Parent Material In-situ weathered rock 
Description Shallow sodic gradational soil, coarse structure 
Surface Texture Light clay 
Permeability Moderate 
Depth (av.) m 1 
LAND USE Grazing 
SOIL DETERIORATION HAZARD  
Critical land features Slope, structure, dispersibility, hard-setting surface 
Processes Leaching, overland flow, sub-surface flow, movement of salt 
Forms Severe landslip, sheet, gully, tunnel erosion 

 
 



51 

Upper Tertiary Scarps 
- Tsc - 
 

 
 

The unit is composed of the level upper surface of late Tertiary sediments which 
have been partially buried by the Quaternary lava flow and later exposed where 
streams have cut down through the basalt due mainly to rejuvenation 
associated with faulting, or where the more recent lava has terminated. The unit 
is mainly used for grazing and has a high erosion hazard. The unit extends over 
17.0 km2 or 1.83% of the survey area. 
 
Soils 
 
Due to the variability of the parent material and, in places, to the influence of the 
colluvium from the basalt cap there is a wide spectrum of soils. A very strong 
volcanic influence can be inferred by the very dark clayey, well-structured 
horizons. 
 
TSC Black Uniform Soils 
 
Factual Key Ug 5.11/Mc, 50-70/Volcanic colluvium over tertiary gravels. 
 
Horizon Depth (cm) Description 
 
All 0-25 Brownish black (10YR 2/2) when moist; 

medium clay; strong sub-angular blocky 3mm; 
(self-mulching); consistence when dry is hard; 
pH 6.5; clear boundary. 

 
A12 25-60 Brownish black (10YR 2/2) when moist; 

medium clay; moderate prismatic breaking into 
moderate sub-angular blocky 3 mm; 
consistence when dry is very hard; 5% of 
stones; pH 7.0; clear boundary. 

 
BC 60-190 Dark brown (10YR 3/3) when moist; medium 

clay; moderate to angular blocky 3 mm; 70% 
stones; pH 7.5; clear boundary to tertiary 
gravels. 
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COMPONENT 1 2 3 
Proportion % 85 5 10 
CLIMATE  
Rainfall (av.) 650 - 900 
Temperature (av.) - 
Seasonal growth limitations - 
GEOLOGY  
Age, rock Tertiary gravel, sands & clays plus 

colluvium from basalt 
Tertiary ironstone Tertiary, quartzite 

TOPOGRAPHY  
Landscape Original Tertiary plain, partially buried by Quaternary lava flow 
Elevation (range) m 243 
Local relief (av.) m 10 
Drainage pattern - 
Drainage density km/km2 - 
Land form Scarp Rise Outcrop 
Position on landform - - - 
Slope (av.) %, slope shape 30 ; Straight – concave 2 ; Straight 1 ; Straight 
NATIVE VEGETATION  
Structure Open forest (?) 
Dominant species E. obliqua, E. viminalis, E. radiata 
SOIL  
Parent Material Alluvial & colluvial basalt and 

unconsolidated gravels, sands and 
clays 

Ironstone Quartzite 

Description Black Uniform Soils Reddish Shallow Uniform Soil Brown Shallow Uniform Soil 
Surface Texture Clay Loam Loam 
Permeability Moderate High High 
Depth (av.) m 1 0.10 0.10 
LAND USE Grazing, occasional cropping 

(market garden) 
Grazing 

SOIL DETERIORATION HAZARD  
Critical land features Slopes Exposure, rooting depth 
Processes Overland flow Overland flow 
Forms Sheet and rill erosion Sheet, rill and wind erosion 
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Tertiary Basalt – Gentle 
- Tbr -  
 
 
 

This unit consists of an undulating basalt plain between Myrniong and Greendale and is 
part of the Ballan Sunkland. The unit comprises 1.67% of the survey area and covers 
15.5 km2. The unit is used mainly for grazing but can be used for occasional cropping. 
The soil types are quite different from the steeper Tbs unit. 
 
Better Drained Dark Brown Mottled Duplex Soils Areas 
 
Factual Key Dd 2.12/CL, 10-25/Basalt, 80-150. 
 
Horizon Depth(cm) Description 
 
A  0-20  Dark brown (10YR 3/3) when moist; clay loam; 

moderate angular blocky 5mm; consistence 
when dry is hard; pH 6.0; abrupt boundary. 

 
B21 20-40 Dark brown (10YR 3/3) when moist; faint and 

few yellowish brown mottles; heavy clay; 
moderate angular blocky 1mm; consistence 
when moist is firm; pH 6.5; clear boundary. 

 
B22 40-60+ Dull yellowish brown (10YR 4/3) when moist; 

common and distinct yellow mottles; heavy 
clay; strong angular blocky 3mm; consistence 
when moist is firm; pH 7.0. 

 
Wetter Areas Yellow Mottled Dark Sodic Duplex Soil Coarse Structure  
 
Factual Key Dd 2.13/CL, 10-40/Basalt, 80-200. 
 
Horizon Depth(cm) Description 
 
A 0-10 Brownish black (10YR 2/3) when moist; clay 

loam; weak sub-angular blocky 10mm; 
consistence when slightly moist is firm; Iron 
oxide stains on root channels 30%; pH 6.0; 
abrupt boundary. 

 
B21 10-30 Brownish black (10YR 3/2) when moist; few but 

distinct yellow mottles; heavy clay; strong 
prismatic 50mm, breaking down to strong 
angular blocky 3mm; consistence when dry is 
very hard; buckshot gravel 20%, 3mm; pH 6.5; 
clear boundary. 

 
B22 30-100+ Dull yellowish brown (10YR 4/3) when moist; 

common and distinct yellow mottles; heavy 
clay; strong angular blocky 3mm: consistence 
when moist is very firm; buckshot gravel 5%, 3 
mm; pH 8.0 
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COMPONENT 1 
Proportion % 100 
CLIMATE  
Rainfall (av.) 685 – 736 
Temperature (av.) - 
Seasonal growth limitations - 
GEOLOGY  
Age, rock Tertiary basalts 
TOPOGRAPHY  
Landscape Undulating plains between Bacchus Marsh and Ballan south of Greendale fault-line (Ballan Sunkland) 
Elevation (range) m 450 – 460 
Local relief (av.) m 10 
Drainage pattern Dendritic 
Drainage density km/km2 0.4 
Land form Undulating Plain 
Position on landform - 
Slope (av.) %, slope shape 1 – 5 ; Convex 
NATIVE VEGETATION  
Structure Open forest (?) 
Dominant species E. ovata 
SOIL  
Parent Material In-situ weathered rock 
Description In better drained situation, dark brown mottled duplex soil is present, otherwise mottled dark duplex soil, coarse 

structure 
Surface Texture Clay loam 
Permeability Moderate 
Depth (av.) m 1 
LAND USE Grazing 
SOIL DETERIORATION HAZARD  
Critical land features Slopes 
Processes Overland flow 
Forms Sheet erosion 
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Tertiary Basalt – Steep 
- Tbs - 
 
 
 

This unit consists of the steeply dissected Tertiary basalt plain in the Greendale 
area and around Pykes Creek Reservoir. The area has quite good black clay 
soils which are presently used for grazing and in gentler sloping areas, some 
cereal cropping. The latter could possibly be used more intensively. The unit 
represents 1.07% of the Shire and covers 9.9 km

2
. 

 
TBS Black Clay Soils Uniform Texture Coarse Structure,  
 
Factual Key Ug 5.12/LC-MC, 5-20/Basalt, 25-50 
 
Horizon Depth (cm) Description 
 
A11  0-5  Brownish black (7.5YR 2/2) when moist; light 

medium clay; strong angular blocky 3 mm (self-
mulching); consistence when moist is friable; 
pH 5.5; clear boundary. 

 
A12 5-25 Brownish black (7.5YR 2/2) when moist; 

medium clay; strong angular blocky 5 mm; 
consistence when moist is friable; pH 6.5; clear 
boundary. 

 
 25+ Weathering basalt. 
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COMPONENT 1 2 
Proportion % 90 10 
CLIMATE  
Rainfall (av.) 685 – 736 
Temperature (av.) - 
Seasonal growth limitations - 
GEOLOGY  
Age, rock Tertiary basalt 
TOPOGRAPHY  
Landscape Deeply dissected plains in the Greendale area 
Elevation (range) m 400 – 550 
Local relief (av.) m 40 
Drainage pattern Dendritic 
Drainage density km/km2 1.8 
Land form Scarps & slopes Stony areas 
Position on landform - Localised surface capping 
Slope (av.) %, slope shape 8 – 50 ; Convex 1 – 3 ; Convex 
NATIVE VEGETATION  
Structure Open forest (?) 
Dominant species E. viminalis, E. ovata 
SOIL  
Parent Material In-situ weathered rock 
Description Black clay soils, uniform texture, coarse structure Red shallow gradational soil 
Surface Texture Clay Clay loam 
Permeability Moderate High 
Depth (av.) m 1 <1 
LAND USE Grazing; cropping (cereal) Grazing 
SOIL DETERIORATION HAZARD  
Critical land features Slopes, permeability Slopes 
Processes Overland flow – Subsurface flow Overland flow 
Forms Sheet erosion – Landslip Sheet erosion 
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Lower Tertiary Sediments – 
Gentle 
- Tgp - 
 

This unit consists of gentle rises and elopes in the Parwon Valley with brown 
sodic duplex soils derived from Tertiary sands and silt clay. It has been 
separated from Tsp on the basis of gentler slopes, soil type and vegetation. The 
unit covers 0.85% of the Shire or 7.9 km2. It is used mainly for grazing although 
some parts have been cropped for cereals. The erosion hazard is moderately 
high but is much less than for Tsp. 
 
TGP Brown Sodic Duplex Soils 
 
Factual Key  Dy 3.43/FSL, 10-30/tertiary sediments  
 
Horizon Depth (cm) Description 
 
A1 0-15 Greyish yellow brown (10YR 4/2) when moist; 

fine sandy loam; hydrophobic; apedal & 
massive; consistence when dry is very hard; pH 
6.5; clear boundary. 

 
A2 15-25 Greyish yellow brown (10YR 5/2) when moist; 

with few faint yellow mottles; fine sandy loam; 
apedal & massive; consistence when dry is very 
hard & when wet is spewy; pH 6.5; clear 
boundary. 

 
B1 25-55 Dull yellow (2.5YR 6/4) when moist; with 

abundant & distinct yellow mottles; sandy clay; 
weak prismatic 150 mm; breaking down to 
weak sub-angular blocky 30 mm; consistence 
when slightly moist is hard; 3% buckshot 5 mm; 
pH 8.5; abrupt boundary. 

 
B2 55-85 Greyish yellow (2.5YR 7/2) when moist with 

abundant and prominent yellow mottles; sandy 
clay; weak prismatic 150 mm breaking down to 
moderate sub-angular blocky 30 mm; 
consistence when slightly moist is hard; pH 9.0; 
clear boundary. 

 
C 85+ Unconsolidated tertiary sediments (yellow 

mottled white silty clay). 
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COMPONENT 1 
Proportion % 100 
CLIMATE  
Rainfall (av.) 500 – 630 
Temperature (av.) - 
Seasonal growth limitations - 
GEOLOGY  
Age, rock Tertiary sand & silty clay 
TOPOGRAPHY  
Landscape Gentle rises & slopes in the Parwan Valley 
Elevation (range) m 240 – 270 
Local relief (av.) m 40 
Drainage pattern Dendritic 
Drainage density km/km2 0.3 
Land form Undulating plains 
Position on landform - 
Slope (av.) %, slope shape 3 – 10 ; Convex 
NATIVE VEGETATION  
Structure Woodland (?) 
Dominant species E. leucoxylon, E. melliodora 
SOIL  
Parent Material In-situ weathered rock 
Description Brown sodic duplex soils 
Surface Texture Fine sandy loam 
Permeability Moderate 
Depth (av.) m 1 
LAND USE Grazing, some cereal cropping 
SOIL DETERIORATION HAZARD  
Critical land features Hard setting surfaces, dispersible sub-soils 
Processes Overland flow, movement of salt 
Forms Sheet, gully, tunnel erosion 

 
 



59 

Permian Sediments 
 - Per - 
 
 

This unit represents 0.65% of the survey area and covers 6.0 km2. The 
main locations are on the south side of the Greendale fault at Greendale and 
around Pykes Creek Reservoir. There is one notably poor subdivision on this 
unit north of Greendale on erodible shallow soils. The unit is mainly used for 
grazing although parts of it are still timbered. There appears to be a climatic 
difference between this unit and Pem (Permian Sediments (Moist) in the 
Wombat forest. 
 
PER Yellow Duplex Soils 
 
Factual Key  Dy 3.41/CL-FSCL, 10-30/Permian tillite, 30-120  
 
Horizon Depth (cm) Description 
 
A1 0-10 Greyish yellow brown (10YR 4/2) when moist; 

clay loam, weak sub-angular blocky 2 mm; 
consistence when slightly moist is friable; pH 
6.0; abrupt boundary. 

 
A2 10-20 Dull yellowish brown (10YR 5/4) when moist: 

with few fine yellow mottles; clay loam; weak 
sub-angular blocky; consistence when dry is 
hard, when wet is spewy; pH 6.5; abrupt 
boundary. 

 
B1 20-50 Yellowish brown (10YR 5/6) when moist; with 

abundant distinct brown & grey mottles; 
medium clay; weak sub-angular blocky 50 mm; 
consistence when dry is slightly hard; pH 6.0; 
clear boundary. 

 
B2 50-100 Orange (7.5YR 6/6) when moist; with abundant 

prominent grey & red mottles; medium clay; 
weak sub-angular blocky 50 mm breaking down 
to strong angular blocky 2 mm; consistence 
when dry is hard; pH 6.0; clear boundary. 

 
C 100+ Weathering tillite gravelly clay. 
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COMPONENT 1 2 
Proportion % 95 5 
CLIMATE  
Rainfall (av.) 685 – 736 
Temperature (av.) - 
Seasonal growth limitations - 
GEOLOGY  
Age, rock Permian tillite 
TOPOGRAPHY  
Landscape Hills in the Greendale area 
Elevation (range) m 390 – 500 
Local relief (av.) m 12 
Drainage pattern Dendritic 
Drainage density km/km2 0.8 
Land form Undulating plains 
Position on landform Crests, gentle slopes & lower slopes Scarps & steep slopes 
Slope (av.) %, slope shape 2 – 10; Convex 15 – 35; Straight 
NATIVE VEGETATION  
Structure Open forest 
Dominant species E. rubida, E. ovata, E. radiata, E. viminalis 
SOIL  
Parent Material In-situ weathered rock 
Description Yellow duplex soil Yellow, shallow, gravelly gradational soils 
Surface Texture Loam Clay loam 
Permeability Moderate – low Moderate 
Depth (av.) m 1 0.5 
LAND USE Grazing, urban sub-division 
SOIL DETERIORATION HAZARD  
Critical land features Hard setting surfaces, drainage Slopes, dispersibility, hard setting surfaces 
Processes Overland flow Overland flow, sub-surface flow, seepage 
Forms Sheet erosion Severe landslips, sheet, rill & gully erosion 
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Permian Sediments (Moist) 
- Pem - 
 
 

There is only one location of this unit in the Shire of Ballan. It is an isolated 
outcrop of Permian tillite in the Wombat forest, north-west of Mt. Blackwood. It 
differs from the other areas of Permian tillite in the survey area by having a 
wetter climate and deep red soils. 
 
Also the candlebark gum (E. rubida) is replaced by messmate (E. obliqua) in 
this unit. This area is still forested although part of it is used for rural retreats. 
The unit only occupies 0.19% of the survey area (1.8 km2) 
 
PEM Red Mottled, Yellow Duplex Soils 
 
Factual Key  Dy 3.41/FSL, 25-45/Permian tillite, 50-150  
 
Horizon Depth (cm) Description 
 
A1 0-5 Brownish black (10YR 3/2) when moist; fine 

sandy loam; apedal & massive; consistence 
when moist is friable; pH 5.0; abrupt 
boundary. 

 
A2 5-30 Dull yellow orange (10YR 6/3) when moist; 

with few fine yellow mottles; fine sandy loam; 
apedal & massive; consistence when moist is 
firm; pH 5.5; clear boundary. 

 
B1 30-60 Bright yellowish brown (10YR 6/6) when 

moist; with abundant prominent yellow 
mottles; light medium clay; weak sub-angular 
blocky 20 mm; consistence when moist is 
firm; pH 5.0; abrupt boundary. 

 
B2 60-120 Bright yellow brown (10YR 6/6) when moist; 

with few distinct red mottled; medium clay; 
strong angular blocky 4 mm; consistence 
when moist is firm; pH 5.0; abrupt boundary. 

 
R 120-150 Weathering tillite. 
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COMPONENT 1 2 3 
Proportion % 10 80 10 
CLIMATE  
Rainfall (av.) 760 – 810 
Temperature (av.) - 
Seasonal growth limitations - 
GEOLOGY  
Age, rock Permian tillite 
TOPOGRAPHY  
Landscape Broad crests of gentle tillite in the Wombat Forest 
Elevation (range) m 570 – 640 
Local relief (av.) m 8 
Drainage pattern Dendritic 
Drainage density km/km2 0.9 
Land form Undulating Plains 
Position on landform Crest Slopes Depression line 
Slope (av.) %, slope shape 0 – 4; Convex 3 – 15; Convex 1 – 3; Straight 
NATIVE VEGETATION  
Structure Open forest 
Dominant species E. obliqua, E. radiata, E. ovata, E. 

viminalis 
E. ovata, E. obliqua, E. radiata, E. 

viminalis 
E. ovata, E. viminalis, E. obliqua, E. 

radiata 
SOIL  
Parent Material In-situ weathered rock In-situ weathered rock Alluvium-silt, clay sand & quartz 
Description Yellow shallow gradational soils Red mottled yellow duplex soils Dark brown gradational soils 
Surface Texture Clay loam Clay loam Clays 
Permeability Moderate – high Moderate – high Moderate – low 
Depth (av.) m 0.50 1.50 2 
LAND USE Forestry, urban sub-division (bush blocks) 
SOIL DETERIORATION HAZARD  
Critical land features Slopes Steep slopes Moderate permeability, dispersibility 
Processes Overland flow, leaching Overland flow, leaching Overland flow, sub-surface flow, 

waterlogging 
Forms Sheet & rill erosion, nutrient decline Sheet & rill erosion Gully erosion, compaction. 
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Devonian Granite – Gentle 
- Dgb - 

 
 

This unit is more gently sloping than the nearby Dgt unit. The unit covers 4.2 
km2 or 0.45% of the survey area. The vegetation consists of E. ovata (swamp 
gum) being associated with E. viminalis (mannagum). Most of the area is 
cleared and used for grazing sheep and cattle. 
 
DGB Red Mottled Brown Duplex Soils 
 
Factual Key   Db 2.42/SCL-LS, 15-45/granite, 100-200  
 
Horizon Depth (cm) Description 
 
A1 0-25 Brownish black (10YR 3/2) when moist; sandy 

clay loam; apedal & massive; consistence when 
dry is hard; pH 6.0; diffuse boundary. 

 
A2 25-35 Dull yellowish brown (10YR 5/3) when moist; 

loamy sand; apedal & masssive; consistence 
when dry is hard; pH 6.0; abrupt boundary. 

 
B 35-110 Brown (10YR 4/4) when moist; few & faint red 

mottles; heavy clay; moderate angular blocky 3 
mm; consistence when slightly moist is firm; pH 
6.5; clear boundary. 

 
BC 110-200+ Dull yellowish brown (10YR 5/4) when moist; 

common & distinct red mottles; sandy clay; 
weak angular blocky 2 mm; consistence when 
slightly moist is firm; pH 7.0. 
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COMPONENT 1 
Proportion % 100 
CLIMATE  
Rainfall (av.) 500 – 560 
Temperature (av.) - 
Seasonal growth limitations - 
GEOLOGY  
Age, rock Devonian granodiorite 
TOPOGRAPHY  
Landscape Gentle, sloping terrain 
Elevation (range) m 394 – 420 
Local relief (av.) m 10 
Drainage pattern Dendritic 
Drainage density km/km2 0.3 
Land form Plains 
Position on landform - 
Slope (av.) %, slope shape 3 – 6; Convex 
NATIVE VEGETATION  
Structure Open forest 
Dominant species E. ovata, E. viminalis 
SOIL  
Parent Material In-situ weathered rock 
Description Red mottled brown duplex soil, coarse structure 
Surface Texture Sandy loam 
Permeability Moderate – low 
Depth (av.) m 1.5 
LAND USE Grazing 
SOIL DETERIORATION HAZARD  
Critical land features Hard setting surfaces, slopes 
Processes Overland flow 
Forms Sheet & gully erosion 
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Devonian Granite – Steep 
- Dgt - 
 
 

This unit consists mainly of granodiorite scarps along the Werribee River at 
Ingliston. The unit covers 2.6 km2 or 0.28% of the survey area. It is presently used 
for grazing but needs careful management to prevent erosion. The steep slopes 
and erodible soils are major limitations to any more intensive use than grazing. 
 
DGT Brown Sand Soils Uniform Texture 
 
Factual Key   Uc 2.33/LS. 50-100/Granite, 200+  
 
Horizon Depth (cm) Description 
 
A1 0-20 Dark brown (10YR 3/3) when moist; loamy sand; 

apedal & massive; consistence when slightly 
moist is friable; pH 5.5; clear boundary. 

 
A2 20-70 Dull yellowish brown (10YR 4/3) when moist; 

loamy sand; apedal & massive; consistence 
when slightly moist is friable; pH 6.0; abrupt 
boundary. 

 
B21 70-140 Brownish black (10YR 3/2) when moist with 

abundant prominent grey mottles; apedal & 
massive; consistence when dry is very hard; 
abundance of prominent grey mottles 3 mm; hard 
accumulation (hard pan) of coffee rock; clear 
boundary. 

 
B22 180+ Yellowish brown (10YR 5/6) when moist; sand; 

apedal & massive; consistence when slightly 
moist is friable. 
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COMPONENT 1 2 
Proportion % 95 5 
CLIMATE  
Rainfall (av.) 500 – 560 
Temperature (av.) - 
Seasonal growth limitations - 
GEOLOGY  
Age, rock Devonian granodiorite 
TOPOGRAPHY  
Landscape Granodiorite scarps along the Werribee River in the Ingliston area 
Elevation (range) m 243 – 360 
Local relief (av.) m 50 
Drainage pattern Dendritic 
Drainage density km/km2 2.6 
Land form Slopes & Scarps Depression line 
Position on landform - - 
Slope (av.) %, slope shape 15 – 35; Convex 1 – 3; Straight 
NATIVE VEGETATION  
Structure Open forest (?) 
Dominant species E. viminalis 
SOIL  
Parent Material In-situ weathered rock Unconsolidated alluvium sands & clays 
Description Brown sand soil, uniform texture Dark greyish brown duplex soil, coarse structure 
Surface Texture Sandy loam Sandy loam 
Permeability High Moderate 
Depth (av.) m 1 1.5 
LAND USE Grazing 
SOIL DETERIORATION HAZARD  
Critical land features Slopes Hard setting surfaces 
Processes Overland flow Overland flow, sub-surface flow 
Forms Sheet erosion Gully, sheet and tunnel erosion 
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Devonian Granite 
- Dgn - 
 
 

There is only one small location of this it within the survey area and that is on the 
west side of Hopwoods Hill, north-west of Mt. Egerton. The unit is used for 
grazing. It covers about 0.2 km2 or .02% of the survey area. 
 
DGN Red Mottled, Yellow Duplex Soils 
 
Factual Key  Dy 3.41/COSL-SCL, 20-60/Weathered granite, 80-200 
 
Horizon Depth (cm) Description 
 
A1 0-10 Brownish black (10YR 2/2) when moist; coarse 

sandy clay loam; apedal & massive; consistence 
when dry is hard; pH 5.5; sharp boundary. 

 
A2 10-50 Dull yellowish brown (10YR 5/3) when moist; 

coarse sandy clay loam; apedal & massive; 
consistence when dry is hard; pH 5.8; sharp 
boundary. 

 
Sometimes just above the B horizon, there is a hard cemented layer or yellow 
layer (A3) of the same texture as the A2. 
 
B 50-100+ Yellowish brown (10YR 5/8) when moist; clay 

mottled red; strong angular blocky 2 mm; 
consistence when dry is hard; pH 6.0. 
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COMPONENT 1 2 
Proportion % 30 70 
CLIMATE  
Rainfall (av.) 500 – 560  
Temperature (av.) - 
Seasonal growth limitations - 
GEOLOGY  
Age, rock Devonian, granite, granodiorite Quaternary; wash-gravel sand and clay 
TOPOGRAPHY  
Landscape Hilly and rolling country in the centre, south of the Shire 
Elevation (range) m 520  
Local relief (av.) m 30 
Drainage pattern Dendritic 
Drainage density km/km2 4.8 
Land form Hill Fan and terrace 
Position on landform Crest and slope Drainage line 
Slope (av.) %, slope shape 2 – 10; Convex 1 – 3; Straight 
NATIVE VEGETATION  
Structure Open forest 
Dominant species E. viminalis, E. radiata E. ovata, E. obliqua, E. radiata 
SOIL  
Parent Material In-situ weathered rock Unconsolidated wash 
Description Red mottled yellow duplex soil 
Surface Texture Sandy loam 
Permeability Moderate Moderate – Low 
Depth (av.) m 1 1 

Soil and gravel stripping  LAND USE 
Grazing 

SOIL DETERIORATION HAZARD  
Critical land features Moderate slope, low permeability, hard setting 

surfaces 
Poor drainage, low permeability, hard setting 

surfaces, dispersible soils 
Processes Overland flow, subsurface low, deep seepage, 

leaching of salts 
Accumulation of salts, overland flow and 

waterlogging, subsurface flow 
Forms Rill & gully erosion Salting, gully erosion, compaction 
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Ordovician Hills (North) 
- Orr - 
 
 

This is the second largest unit in the survey area, occupying 25.45% of 
the Shire and covering 236.0 km2. It is located to the north of the 
Greendale fault and is used for softwood plantations, forestry, recreation, 
mining, water supply protection, grazing and some cereal cropping. The 
erosion hazard of this unit is high and therefore careful management is 
required. Scattered throughout the unit are patches of Gn or Dr finely 
pedal red soils (Component 2) which may owe the origins to remnants of 
Tertiary, iron rich soils. The presence of fragments of fractured ferricrete 
are often associated with these profiles. These soils are more permeable 
and stable than the yellow soils. 
 
Yellow Duplex Soil 
 
Factual Key Dy 3.41/FSL, 10-30/Weathered slates, 80-150. 
 
Horizon Depth (cm) Description 
 
A1  0-15  Brownish black (10YR 3/1) when moist; 

fine sandy loam; apedal and massive; 
consistence when slightly moist is firm; pH 
5.0; clear boundary. 

 
A2 15-20 Greyish yellow brown (10YR 5/2) when 

moist; and dull yellow orange (10YR 7/2) 
when dry; fine sandy loam; apedal and 
massive; consistence when slightly moist 
is firm; pH 5.0; abrupt boundary. 

 
B1 20-40 Dull yellow orange (10YR 6/3) when moist; 

light clay; moderate sub-angular blocky 
3mm; consistence when slightly moist is 
firm; pH 5.5; clear boundary. 

 
B2  40-100  Dull yellow orange (10YR 1/3) when moist; 

faint and distinct red brown mottle; silty 
clay; strong angular blocky 3mm; 
consistence when slightly moist is firm; pH 
5.5; clear boundary. 

 
C 100+ Weathering elates. 
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COMPONENT 1 2 3 4 
Proportion % 20 15 60 5 
CLIMATE  
Rainfall (av.) 760 – 1000 
Temperature (av.) - 
Seasonal growth limitations - 
GEOLOGY  
Age, rock Ordovician, slates and sandstone 
TOPOGRAPHY  
Landscape Hills at northern end of Shire 
Elevation (range) m 670 
Local relief (av.) m 45 
Drainage pattern Dendritic 
Drainage density km/km2 5.9 
Land form Hills 
Position on landform Crest & steep slopes Slopes with deep soil Slopes with shallow soil Drainage line 
Slope (av.) %, slope shape 5 – 20; Convex 5 – 20; Straight 5 – 30; Straight 1 – 4 ; Concave 
NATIVE VEGETATION  
Structure Open forest 
Dominant species E. radiata, E. dives, E. rubida, 

 E. obliqua 
E. viminalis, E. obliqua, E. radiata, 
E. rubida (some E. cypellocarpa) 

E. obliqua, E. radiata, E. rubida, 
E. dives, E. viminalis 

E. ovata, E. obliqua, E. rubida, E. 
radiata 

SOIL  
Parent Material In-situ weathered rock In-situ weathered rock In-situ weathered rock Alluvium, colluvium clay, silt, sand 

and gravel 
Description Shallow stony brown gradational 

soils 
Red duplex and red gradational 

soils, fine structure 
Yellow duplex and yellow 

gradational soils 
Brown gradational soil 

Surface Texture Gravelly loam Fine sandy loam to Clay loam Fine sandy loam to Clay loam Clay loam 
Permeability High High Moderate – High Moderate 
Depth (av.) m 0.5 2 1 2 
LAND USE Soft wood plantations, some grazing, cropping 
SOIL DETERIORATION   
Critical land features Steep slopes Slopes Slopes Moderate permeability, 

dispersibility 
Processes Overland flow, leaching Overland flow, leaching Overland flow, leaching Overland flow, subsurface 

waterlogging 
Forms Sheet & rill erosion, nutrient 

decline 
Sheet erosion, nutrient decline Sheet & rill erosion, nutrient 

decline 
Gully erosion, compaction 
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Ordovician Plain 
- Org -  
 
 

This unit consists of the gentler Ordovician country and has been separated 
from Ors on the basis of slope, vegetation, and soils. The unit is scattered down 
the east and west sides of the Shire and occupies 5.4% of the survey area (50.1 
km2). It is mainly used for grazing and cereal cropping but. some parts are still 
forested. 
 
ORG Red Mottled, Yellow Duplex Soils 
 
Factual Key  Dy 3.41/CL-L, 10-40/Weathering Ordovician 
Sediments 
 
Horizon Depth (cm) Description 
 
A1 0-10 Brownish black (10YR 3/2) when moist; clay 

loams; apedal & massive; consistence when 
dry is hard; pH 5.8; sharp boundary. 

 
A2 10-30 Greyish yellow brown (10YR 4/2) when moist; 

clay loam; apedal hydrophobic massive; 
consistence when dry is very hard; pH 5.8; 
sharp boundary. 

 
B  30-150  Yellowish brown (10YR 5/6) when moist; red 

mottling; medium clay; strong angular blocky 
2 mm; consistence when dry is very hard; pH 
5.5; with 4% gravel. 
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COMPONENT 1 2 3 
Proportion % 10 85 5 
CLIMATE  
Rainfall (av.) 630 - 760 
Temperature (av.) - 
Seasonal growth limitations - 
GEOLOGY  
Age, rock Ordovician, slate & sandstone 
TOPOGRAPHY  
Landscape Slightly dissected plain 
Elevation (range) m 421 
Local relief (av.) m 10 
Drainage pattern Dendritic 
Drainage density km/km2 3.9 
Land form Rolling plain 
Position on landform Crest Long gentle slope Drainage line 
Slope (av.) %, slope shape 1 – 3; Convex 3 – 9; Straight 1 – 3; Concave 
NATIVE VEGETATION  
Structure Woodland Open forest 
Dominant species E. obliqua, E. radiata E. viminalis, E. obliqua E. ovata, E. obliqua 
SOIL  
Parent Material In-situ weathered rock In-situ weathered rock Alluvium clay, silt, sand and gravel 
Description Shallow stony red gradational soil Red mottled yellow duplex soil Mottled yellow & red gradational soil
Surface Texture Gravelly loam Loamy clay Clay loam 
Permeability High Moderate – Low Low – Moderate 
Depth (av.) m 0.6 1 2 
LAND USE Grazing with some forestry and cropping (cereal) 
SOIL DETERIORATION HAZARD  
Critical land features Hard setting surfaces, dispersibility Hard setting surfaces Moderate dispersibility, poorly 

drained site, hard setting surfaces 
Processes Overland flow, leaching of salts Overland flow, leaching of salts Overland flow, accumulation of salts
Forms Sheet and rill erosion, compaction Sheet and rill erosion, gully erosion, 

compaction 
Salting, gully erosion 
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Ordovician Steep Hill 
- Ors - 
 
 

This unit consists of steep Ordovician hills and deeply incised valleys scattered 
throughout the survey area. A good example of this unit is the steep portion of 
the Brisbane Ranges on the west side of the Rowsley Fault. The main land use 
is forestry which is also the most Suitable use as this unit is highly erodible. 
Some parts of the unit are used for grazing. The unit occupies 10.67% of the 
Shire and covers an area of 98.9 km2. 
 
Red Mottled, Yellow Gradational Soils Fine Structure 
 
Factual Key Gn 3.71/CL, 5-15/Weathered ordovician sediments 30-100 
 
Horizon Depth (cm) Description 
 
A 0-8 Brown (7.5YR 4/3) when moist; gravelly clay 

loam; apedal, massive & hydrophobic; 
consistence when dry is hard; pH 5.5; diffuse 
boundary. 

 
B1  8-30  Bright reddish brown (5YR 5/6) when moist 

with abundant red brown mottles; light 
medium clay; moderate angular blocky 3 mm; 
consistence when moist is firm; pH 5.8; 
diffuse boundary with colluvial stones. 

 
B2 30-50 Reddish brown (5YR 4/6) when moist with 

abundant red mottles; medium clay; strong 
angular blocky 3 mm; consistence when moist 
is firm; pH 6.0; diffuse boundary. 

 
B/C 50-60 As B2 with 60-80% weathering. Ordovician 

sedimentary rock. 
 
R 60+ Ordovician rock. 
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COMPONENT 1 2 3 4 
Proportion % 2 48 3 45 
CLIMATE  
Rainfall (av.) 660 – 710 
Temperature (av.) - 
Seasonal growth limitations - 
GEOLOGY  
Age, rock Ordovician, slates and sandstones 
TOPOGRAPHY  
Landscape Hilly areas throughout the Shire 
Elevation (range) m 425 
Local relief (av.) m 65 
Drainage pattern Dendritic 
Drainage density km/km2 7.6 
Land form Hill 
Position on landform Moist protected slopes Dry exposed slopes Drainage line Crest 
Slope (av.) %, slope shape 15 ; Straight 15 ; Straight 3 ; Concave 3 ; Convex 
NATIVE VEGETATION  
Structure Tall open forest Open forest 
Dominant species E. obliqua, E. ovata, E. radiata, 

E. viminalis 
E. dives, E. obliqua, E. viminalis, 

E. radiata 
E. radiata, E. viminalis, E. obliqua E. obliqua, E. dives, E. viminalis, 

E. radiata 
SOIL  
Parent Material In-situ weathered rock In-situ weathered rock Alluvium, clay, silt, sand, gravel In-situ weathered rock 
Description Red mottled yellow gradational or 

duplex soils, fine structure 
Red mottled yellow gradational or 

duplex soils, fine structure 
Black gradational soil (variable) Shallow stony red & yellow 

gradational soil 
Surface Texture Fine sandy loam Fine sandy loam Clay loam Gravelly loam 
Permeability High High Moderate – Low High 
Depth (av.) m 1 1 >1 0.5 
LAND USE Mainly forestry, grazing 
SOIL DETERIORATION   
Critical land features Steep slopes, hard setting 

surfaces 
Steep slopes, hard setting 

surfaces 
Moderate permeability, hard 

setting surfaces, dispersibility 
Moderate slopes, hard setting 

surfaces 
Processes Overland flow Overland flow Overland flow, subsurface flow, 

waterlogging 
Overland flow 

Forms Sheet and rill erosion Sheet and rill erosion, 
compaction 

Gully erosion, compaction Sheet and rill erosion, 
compaction 
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Appendix 2 - Land Features Which 
Determine Land Capability 
 
The land features used in capability rating systems can impose 
limitations to the use of land through effects on the production, the 
management or the hazards. This section explains why these land 
features are important in determining capability. 
 
1. Slope 
As slope increases, erosion hazard increases because the erosivity of 
the runoff water increases. Lack of adequate ground cover, such as 
occurs during construction activities, on tracks and intensive use areas, 
under cropping uses where cultivation is required, or as a result of 
overgrazing, accentuates the erosion hazard. 
 
A main influence of slope on rating for capability for urban and similar 
uses is related to the increasing cost of providing engineering services 
as slope increases. The slope categories used in urban ratings have 
been chosen on the basis of per block costs of building and providing 
services, as described by Neil, R.C. and Scales, P.J. (1976). 
 
For agricultural activities, steeper slopes are more difficult and costly to 
work and may impose limitations on the type of machinery which can 
be used. 
 
Seepage problems increase with slope on certain soil types, and may 
increase the risk of mass movement such as slumping of the batters of 
excavations and road cuts. Problems with the absorption and retention 
of septic effluent below the soil surface increase as the slopes become 
steeper. 
 
In general, the cost of developing and managing land increases as 
slope increases. 
 
2. Landslip Hazard 
Landslips are an important factor to consider with respect to human 
safety, damage to property and access. High landslip hazard can be a 
permanent limitation to some land uses because even where it may be 

technically possible to prevent landslips, the cost would be generally 
prohibitive. 
 
3. Percentage of Outcropping Boulders 
Boulders are a physical barrier to excavation, cultivation and plant 
growth, and so inhibit land uses involving these activities. These limit-
ations may be overcome to a certain extent by blasting which involves 
additional costs. For extensive uses, such as grazing, boulders can be 
regarded as a permanent limitation, as it is not economical to remove 
 
them and there may be additional costs involved in the increased 
management required as compared with boulder free land. 
 
4. Availability of Dam Sites 
For agricultural uses dams may be required for irrigation or for stock 
water. In areas where reticulated water is not available dams may also 
be needed for domestic uses. 
 
Factors which affect the location and construction of farm dams are:- 
 
(a) slope (between 2 - 10% at the site). 
(b) availability of natural depressions or drainage lines. 
(c) adequate catchment for the required size of dam. 
(d) sufficient clay material of a suitable type for the embankment. 
(e) depth to bed-rock. 
(f) soil percolation rate (also gravel and sand seams). 
 
5.  Site Drainage 
Site drainage is influenced by rainfall, soil permeability, the steepness of 
slope, slope shape and the position on the slope. It is important for most 
land uses that water flows freely from the site. Poor site drainage may 
result in that the land may become waterlogged and boggy, plant growth 
may be inhibited, roads and buildings may be damaged through 
subsidence and efficient effluent disposal will not be possible. 
 
Special practices or management to overcome poor site drainage will 
add to the cost of development and management. 
 
6.  Soil Profile Permeability 
Soils of low permeability do not readily drain vertically through the profile, 
although when on sloping land lateral flow above a horizon of low 
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permeability may occur. Areas with such soils may become 
waterlogged and plant growth could be inhibited. Soils with poor 
permeability may become too boggy for the use of agricultural 
machinery at certain times of the year. 
 
Poor soil permeability may result in loss of production (reduced plant 
growth) and increased management restrictions, and increased costs in 
overcoming the problems of effluent disposal. Conversely, an 
extremely permeable soil may suffer from excessive leaching of plant 
nutrients or an inability to retain moisture for plant growth. Such a soil 
may also drain too rapidly to perform the purification function required 
for septic effluent disposal. 
 
7. Infiltration 
The ability of soil to absorb applied water (rain or irrigation water) has 
an important effect on the production of surface runoff and may also 
affect the ability of soil to provide moisture for plant growth because of 
limitations to the amount of water entering the soil. 
 
Raindrop splash and, in some instances, wash of surface soil may 
cause "surface sealing" which results in the blocking of surface pores 
and a reduction in the amount of water penetrating the soil. Soils differ 
in their resistence to surface sealing. Maintenance of an effective 
ground cover which prevents raindrop splash or surface wash is the 
best way to retain soil infiltration capacity. 
 
8. Gravel and Stones 
Excavation of soils with large amounts of stones and gravel require 
special machinery. The sides of construction trenches and holes in 
these soils are less stable. 
 
Because stones occupy soil volume and do not contribute to the 
availability of plant nutrients or moisture they reduce the productive 
potential of soils. Soils with stones and gravel are difficult to cultivate 
and they are far less suited to intensive cropping and gardens than are 
stone-free soils. Stones cause problems with mechanical harvesting of 
root crops (notably potatoes). 
 
Soil micro-organisms are essential to the purification of septic effluent, 
but stony or gravelly soils provides a less suitable environment for 
these organisms than stone -and gravel-free soils. Thus populations of 

micro-organisms in very stony soils are small. Furthermore, effluent flows 
quickly through stony soils which reduces the time available for purifying 
processes which take place in the soil. For some land use activities, 
limitations imposed by stones and gravel can be overcome by special 
management or technology, (e.g. engineering problems of excavating in 
stony soils). These usually increase the costs of the operation. 
 
The limitations to plant growth can be overcome by importing topsoil 
which in effect is changing the nature of the land. Stones and gravel soils 
intended for intensive cropping can be regarded as a permanent 
limitation, causing lower plant yields and increased management 
problems unless the importation of topsoil can be justified. The problems 
of septic effluent disposal by absorption in these soils are difficult to 
overcome and may be regarded as a permanent limitation to the 
commonly used tiledrain disposal systems. 
 
9. Depth to Rock 
If bedrock is close to the surface, excavation will be costly and cultivation 
may be difficult or impossible. Plant growth and water penetration are 
adversely affected by shallow soils. 
 
These limitations to engineering activities may be overcome by blasting. 
In low intensity uses bedrock at shallow depth is regarded as a 
permanent limitation and will result in increased costs of agricultural 
production through the difficulty of constructing farm dame and reduced 
plant yield. 
 
10. Depth to Winter Water Table 
This factor is dependent on the soil profile permeability and site drainage. 
If the water table is too close to the surface the topsoil will become boggy 
and problems similar to those of described for site drainage and profile 
permeability may arise. Special management requirements, such as 
drainage, may be required to enable efficient effluent disposal and to 
prevent damage to roads and buildings, both during and after 
construction. 
 
11. Depth of Cultivable Soil 
For intensive cropping it is necessary to cultivate soils deep enough to 
provide a good soil structure for root and water penetration. Plant growth 
will be limited if this depth is less than 0.5 metres. 
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12. Limiting Soil Depth for Pasture Roots 
The depth of rooting of pasture plants may be restricted by such soil 
features as a heavy clay subsoil or a gravel bed. If this feature is close 
to the surface, root development, and therefore plant growth, will be 
restricted. Reduction in pasture production results in reduced economic 
returns and increased costs would be incurred in overcoming the 
problem by methods such as deep ripping the clayey subsoil. 
 
13. Moist Consistence and Dry Consistence 
Consistence determination provides an indication of the coherence of 
Boil. If soil becomes boggy when moist or hard and powdery when dry, 
then fine cultivation, and thus management for intensive cropping, will 
be restricted. 
 
14. A Horizon pH 
The pH of the soil is a measure of the acidity or alkalinity. Most plants 
have a limited pH range for optimum growth. A pH differing from the 
optimum for high plant yield will result in reduced crop production or 
may require costly treatment to bring the pH closer to the optimum. 
 
15. A Horizon Soil Texture 
The A horizon or topsoil texture provides an indication of the likely 
physical performance of the soil or whether the topsoil will become 
sticky when wet (clay) or unstable when dry (sand) which are important 
considerations for some recreation pursuits. 
 
The texture of the A horizon is one of the soil features which influences 
whether water can easily penetrate the topsoil. It also affects the ability 
of the soil to retain moisture available for plant use and the nutrient 
supplying ability of the soil. This factor may limit the growth of lawns 
and gardens in urban use and plant yield in agricultural uses. 
 
Some of the limitations imposed by soil texture can be reduced or 
overcome by special treatments such as addition of stabilising 
chemicals or organic matter or simply by importing better quality 
topsoil. 
 
16. A Horizon % Organic Matter 
Generally the higher the level of organic matter in the topsoil, or A 
horizon, the better the structure and chemical fertility of the soil. Such 
soils are good usually for intensive cropping. 

Low organic matter content may be overcome by management 
techniques such as the growing of green manure crops or the addition of 
fertilizers. 
 
17. B Horizon Emerson Dispersion and Slaking Class 
Dispersion and slaking are important for their influence on the erodibility 
of a soil. This is particularly important in construction activities where the 
B horizon, or sub-soil, is exposed in cut batters or where the material is 
used in earth embankments. It can also be important in other uses, such 
as "paths and tracks'', where the area has been denuded of vegetation 
and possibly some topsoil. A high degree of slaking or dispersibility of 
soils will lead to soil erosion in these land uses. 
 
In a highly dispersible soil, soil pores may become blocked thus reducing 
water infiltration and adversely affecting land uses requiring good drain-
age such as effluent disposal. 
 
The problem of a dispersible B horizon may be overcome by careful 
management such as ensuring batters are well vegetated. 
 
18. B Horizon Unified Soil Group 
The Unified Soil Classification is used by engineers to group soils with 
similar engineering properties. Such properties include, bearing capacity, 
drainage characteristics and the amount of shrinking and swelling a soil 
undergoes as the moisture content changes. 
 
The soils of the area have been grouped according to these engineering 
properties. Soils having inherent engineering problems increase 
construct-ion costs. 
 
19. B Horizon Shrink-Swell 
Shrink-swell is a percentage measurement of how much a soil increases 
and decreases in volume when wet and dry respectively. These 
measurements were made on soil from the B Horizon. 
 
Shrink-swell influences the capability for land uses which require a 
stable foundation such as roads or buildings. Buildings and roads may 
shift or crack if constructed on soils which undergo large changes in 
volume when wetting or drying. 
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A high shrink-swell value requires special construction techniques 
such as laying a deeper than usual road paving or using a concrete 
slab rather than strip footings for dwelling construction. 
 
20. Slumping of Batters 
Batters are man made earthern slopes. A knowledge of the stable 
angle (angle of repose) for the material involved is necessary for good 
management. 
 
Slumping problems will increase in some areas because of low soil 
strength when wet and/or greater seepage. The increased mass of 
saturated soil increases the risk of slumping. 
 
As with erosion hazard these problems can be overcome with careful 
management. 
 
21. Erosion Hazard 
Erosion can cause serious damage during building construction and 
on areas denuded of vegetation, such as picnic grounds, unsealed 
roads, cropland and overgrazed areas. Sedimentation of water 
courses and pollution of the water are also undesirable consequences 
of erosion. Most erosion can be prevented by correct management. 
However, the greater the potential erosion hazard, the greater will be 
the level of management required. 
 
22. Flood Hazard 
Flood hazard is an important factor in terms of human safety, damage 
to property and general inconvenice. Thus flood prone land should not 
be used for capital intensive uses, but may be capable of supporting 
extensive land uses such as grazing. 
 
In some areas the problem may be overcome by building levee banks 
or retarding basins. Some change in flooding characteristics may be 
possible by special management aimed at delaying surface runoff. 
However, when dealing with large catchments, the problem can be 
regarded as a long term hazard and a permanent limitation. 
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Appendix 3 - Conservation Management 
Practices 

 
A. General recommendations for engineering activities 
Engineering activities will be cheaper, more efficient and less harmful to the 
environment if attention is given to erosion and sediment control in the 
planning and design phases of a project rather than only during 
construction. Basic considerations in erosion and sediment control are:- 
 
i) Bare soils will erode more rapidly than vegetated, mulched or paved 

areas. 
ii) Erosion rates are significantly influenced by the amount of overland 

flow which in turn is effected by surface infiltration rates. 
iii) Sand and silt sized material is removed easily from drainage waters, 

however it is usually impractical to remove the finer particles that 
contribute to turbidity of drainage waters. 

 
An erosion and sediment control programme is based on the following 
principles:- 
i) Keep the area of soil exposed to a minimum. 

ii) Minimise the time the soil is exposed and as far as possible avoid 
having the soil exposed during periods when high intensity or 
prolonged rain is prevalent. 

iii) Carry out earthworks in a manner that allows for the different 
erodibility and fertility of topsoils and subsoils. 

iv) Control surface drainage. 
v) Trap eroded soil before it damages downslope land, structures or 

waterways. 
 
The most suitable programme for a specific development depends on local 
circumstances and will usually involve a combination of the practices 
outlined below. More detailed information about conservation practices 
applicable to construction sites are given in the "Guidelines for Minimising 
Soil Erosion and Sedimentation from Construction Sites in Victoria", 
(obtainable from the Soil Conservation Authority). Further advice can be 
provided by the SCA. 

 

Some general conservation management objectives are listed below. 
 
i) Development should be programmed to minimise the area disturbed 

at any one time and to allow rapid protection (by vegetation, mulching 
or paving) of bared areas. This is particularly important on steep 
elopes, in areas where highly erodible soil horizons will be exposed, 
and if the area will be hare during high intensity rains. It may be 
necessary to establish temporary vegetative or other protection on 
areas that would otherwise be bare but remain unworked for long 
periods during construction. 

ii) When planning roads and general levelling operations for building 
sites etc., steep slopes should be avoided as much as possible to 
reduce the amount of cut and fill needed. Aligning roads just off the 
contour in steep areas assists with surface drainage of the roads. 

iii) Topsoil and subsoil should be handled separately and placed in 
separate stockpiles (if stockpiling is necessary). Stockpiles should not 
be established within flood zones or in drainage lines, and if they are 
to remain unworked for long periods they should be protected by 
establishing a vegetative or other cover. 

iv) Adequate compaction of soil used for backfilling trenches, for fill 
batters and for general fill operations is necessary for short and long 
term stability. Allowance should be made for settlement of fill material 
where settlement could damage structures or interfere with surface 
drainage. 

v) Where revegetation of bared areas is to be undertaken, the following 
measures should be followed, as appropriate:- 
(a) The surface of the subsoil should be loosened and/or 

roughened (e.g. by scarifying on broad areas, or by saw-tooth 
finish of cut batters) prior to topsoil spreading. 

(b) Topsoil should be moist when spread, (i.e. neither too Net nor 
dry), and depths of about 5 to 10 cm are probably sufficient in 
most cases; deeper layers of topsoil may slump on steep 
slopes. 

(c) The area should be sown with grasses & legumes. Specific 
recommendations for seed and fertilizer mixtures can be 
provided by SCA district offices. Autumn sowings are generally 
most successful for establishing vegetation with minimum 
management inputs such as follow-up watering or re-seeding. 

(d) In critical areas (e.g. batters, steep areas, drainage lines) early 
stability can be assisted by chemical and/or organic mulches. 
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(e) Follow-up waterings, fertilizing and mowing may be necessary 
to establish and maintain a persistent and dense vegetative 
cover. 

vi) Construction traffic should be confined where possible, to existing or 
proposed road alignments. Drainage line crossings which are to remain 
when construction activities have concluded should be established as 
early as possible. If it is necessary to cross, drainage lines at other than 
sites where permanent crossings are to be established, temporary 
culverts or causeways should be established. 

vii) Measures should be undertaken to prevent construction traffic 
depositing soil onto roads outside the construction site. 

viii) Roads, parking areas, footpaths and driveways should be paved as 
early as practical. 

ix) Control of drainage by either temporary, or preferably permanent works 
is necessary from the start of construction. Interception banks and/or 
channels should be used to divert ups lope drainage away from bared 
areas. This is particularly important for cut or fill batters. Cut-off drains 
to intercept ground-water flow may be required above cut batters. Berm 
drains should be installed on high batters. Cross drains and/or 
channels and/or pipes should be established as necessary within the 
construction area to prevent the uncontrolled concentration of surface 
drainage. 

x) Drains should be designed and should discharge in a manner that will 
not cause scouring and erosion. Pipes or paved or grassed channels 
may be needed to convey water down steep slopes and batters. 
Prevention of erosion from drain outlets may require level-spreaders, 
and concrete or rip rap aprons. 

xi) The increased flows that usually accompany development of an area 
and the possible need to stabilise natural waterways should be allowed 
for in planning and construction. The increased flows may be modified 
by using grassed waterways, sediment/retardation basins and overland 
flow rather than concrete pipes and channels. 

xii) The settleable fraction of eroded material in water draining bared areas 
should be removed by passing the water through sediment basins or, 
over grass filter-strips, or by other means before it enters natural 
waterways or underground drains, or damages down-slope land or 
structures. Sediment removal is generally easier if only small volumes 
of water are involved. Reducing the time between installing pipes and 
completing drainage pits and inlets, and providing temporary inlet 
protection during construction will significantly reduce the sediment 

load leaving a construction site. 
xiii) Construction tracks, borrow pits and other temporary works that involve 

land disturbance should have similar drainage control, surface 
stabilization and sediment control measures to those used for 
permanent structures and works. Once they are no longer required for 
construction, the areas should be re-instated and stabilized. Careful 
planning and design may enable temporary works to become a 
permanent feature - for example a sediment basin could become a 
water trap in a golf course or a lake in an urban park. 

 
B. General recommendations for agricultural activities 
 
i) As far as practicable areas of different capability should be treated as 

separate management units. This may involve fencing to facilitate 
control of grazing. 

ii) Natural waterways should be carefully managed. In grazing areas, 
waterways which receive substantial flows should be excluded from 
grazing; in cropping areas such waterways should not be cultivated. 
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Appendix 4 - Glossary 
 
AERIAL PHOTO:  The science of identifying and describing 
INTERPRETATION:  land images on aerial photograph. 
ALLUVIUM:  Material such as sand, silt or clay deposited on land by 
streams. 
AVAILABLE WATER:  The portion of water in a soil that can be readily 
absorbed by plant roots. 
BATTERS:  Sloping earthen surfaces produced when excavations or 
embankments are made, for example: when a road is cut into a slope or 
where it is built up to cross a depression. 
BEDROCK:  The solid rock that underlies the soil and other unconsolidated 
material or that which is exposed at the surface. 
BOULDERS:  Rock fragments larger than 60 cm in diameter. 
CALCAREOUS SOIL:  A soil containing enough calcium carbonate 
(commonly with magnesium carbonate) to effervesce. Visibly when treated 
with cold, diluted hydrochloric acid. 
CLAY:  As a soil separate the mineral soil particles less than 0.002 
millimeter in diameter. As a soil texture class, soil material that is 40% or 
more clay, less than 45% sand, and less than 40% silt. 

DISPERSIBLE CLAY:  Clay particles which can move out of soil aggregates 
into colloidal suspension. 

GRAVED:  Rounded or angular fragments of rock ranging from 2 mm to 75 
mm in diameter. 

GRAVELLY SOIL:  Material from 15 to 50% by volume as rounded or 
angular rock fragments. 

GULLY EROSION: Erosion of soil or soft rock material by running water that 
forms distinct channels that are larger and deeper than rills and that usually 
carry water only during and immediately after heavy rain. 

HARDSETTING:  A soil layer that becomes very hard on drying — 
particularly applying to topsoil. 

HORIZON (SOIL): A soil horizon is a layer of soil approximately parallel 
to the surface having distinct characteristics produced by soil forming 
processes. It is one of the layers of soil that make up the soil profile. 

INFILTRATION:  The downward entry of water into the soil. 
LAND COMPONENT: A land component is an area of land, distinct from 
surrounding terrain, having an integrated assemblage of particular classes of 
geological material, landform, soil and native vegetation. 
LAND SYSTEM:  A land system is an area of land, distinct from surrounding 
terrain, within which there is a recurring pattern of particular land 
components. The land components generally occur in similar proportions, 
and have similar interrelationships in each occurrence of a particular land 
system. 
LIGHT TEXTURE SOIL:  Sand and loamy sand. 
LIQUID LIMIT:  The minimum percentage (by weight) of moisture at which a 
small sample of soil will barely flow under a standard treatment. 
Synonymous with "upper plastic limit". See plastic limit and plasticity index. 
LOAM:  Soil material that is 7 to 27% clay particles, 28 to 50% silt particles 
and less than 52% sand particles. 
MOTTLING, SOIL: Irregular patches of different colours that vary in number 
and size. Mottling generally indicates poor aeration and impeded drainage. 
ORDOVICIAN:  Geological age — 500 to 435 million years ago. 
PARENT MATERIAL OR PARENT ROCK: The unconsolidated and more or 
less chemically 
Weathered mineral or organic matter from which the solum of soils is 
developed by pedogenic processes. 
PARTICLE SIZE ANALYSIS:  Determination of the various amounts of 
different size separates in a soil sample, usually by sedimentation and/or 
sieving. 
PEDS:  An individual natural soil aggregate. 

PERCENT SLOPE:  The vertical distance over the horizontal distance 
multiplied by 100. 20% slope is the equivalent of 1 vertical unit to 5 horizontal 
units. 

PERMEABILITY, SOIL: The ease with which gases, liquids, or plant roots 
penetrate or pass through a bulk mass of soil or a layer of soil 
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pH:  A numerical designation of acidity and alkalinity in a soil. 

PLAIN:  Any flat area, large or small, having few if any prominent surface 
irregularities. 
PLAIN, SLIGHTLY DISSECTED:  Any flat area intersected by shallow 
widely spaced valleys. 
PLAIN, CLOSELY DISSECTED: Any land surface having a gradual 
succession of rounded hills or undulations, i.e. intersected by deep, closely 
spaced valleys. 
PLASTIC LIMIT: The minimum moisture percentage by weight at which a 
small sample of soil material can be deformed without rupture. Synonymous 
with "lower plastic limit". See liquid limit and plasticity index. 
PLASTICITY INDEX:  The numerical difference between the liquid and the 
plastic limit or, synonymously, between the lower plastic limit and the upper 
plastic limit. 
PLATEAU:  An elevated plain, limited on at least one side by an abrupt 
descent (more than 150 metres in height). 
PROFILE, SOIL:  A vertical section of the soil extending through all its 
horizons and into the parent material. 
SALTING:  Harmful accumulation of salts in the soil. 
SELF-MULCHING SOIL:  A soil in which the surface layer becomes so well 
aggregated that it does not crust and seal under the impact of rain but 
instead serves as a surface mulch upon drying. Such soils often occur on 
expansive clays. 
SLOPE:  The inclination of the land surface from the horizon. 
SLAKING:  Break up of soil aggregates into micro-aggregates when wetted, 
SODIC SOIL:  a) A soil containing sufficient exchangeable sodium (salt) to 
interfere with the growth of most crop plants. 
b) when sodium comprises more than 5.5% of exchangeable cations within 
the bottom of the solum. 
SOIL: The unconsolidated mineral material on the immediate surface of the 
earth that serves as a natural medium for the growth of land plants. 
SOIL STRUCTURE: The combination or arrangement of primary soil 
particles into secondary aggregates, or peds. 

SOIL TEXTURE:  The relative proportion of sand, silt and clay particles in a 
mass of soil. 
SOLUM:  The upper and most weathered part of the soil profile; the A and B 
horizons. 
STONY RISE:  Steep-sided, meandering, lava flows with rough, blocky 
surfaces. 
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MAP UNITS - BALLAN SHIRE 
 
 
Qbg Quaternary Basalt grey duplex soil 
Qya Alluvium variable soils 
Qbb Quaternary Basalt scarps of duplex 
soil 
Qaf Alluvial Fans fault outwash 
Qbr Quaternary Basalt red gradational 
soils 
Qvc Quaternary Volcanic Cones 
Qde Depressions 
Qbm Quaternary Basalt mixture 
Qym Alluvium variable soils (moist) 
Qbc Quaternary Basalt black cracking 
clay soil 
Qbs Quaternary Basalt stony rises 
Qbt Quaternary Basalt scarps of gradational soil 
 
Reservoirs 

Tgn Upper Tertiary Plains 
Tsp Lower Tertiary Sediments (steep) 
Tsc  Upper Tertiary Scarps 
Tbr Tertiary Basalt (gentle) 
Tbs Tertiary Basalt (steep) 
Tgp Lower Tertiary Sediments (gentle) 
Dgn Devonian Granite 
Dgb Devonian Granite (gentle) 
Dgt  Devonian Granite (steep) 
Per  Permian Sediments 
Pem Permian Sediments (moist) 
Orr  Ordovician Hills (north) 
Org Ordovician Plain 
Ors  Ordovician Steep Hills 

 


