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GLOSSARY, ACRONYMS & ABBREVIATIONS 
 
Term Definition 
  

Alluvium Pertaining to sediments deposited or moved in flowing (fresh) water 

Alluvial plains Soils developed from recently deposited alluvium, normally characterise little or 
no modification of the deposited material by soil forming processes, particularly 
with respect to soil horizon development. 

Anthropogenic Human activity 

ASS Acid Sulfate Soils 

AHD Australian Height Datum 

CG Co-ordinator General (Queensland) 

Chromosols Soils with a clear or abrupt textural B horizon where the major half of the B2 

horizon is not strongly acid 

Dermosols Other soils with B2 horizons that have structure more developed than weak 
throughout the major part of the horizon 

DPI Department of Primary Industries 

Estuary Lower reaches of rivers and streams closer to the coast that are tidally 
influenced 

Estuarine Of, pertaining to, or formed in an estuary (brackish water). Relates to those soil 
materials that have been under the influence of brackish water during their 
deposition. 

Gleyed Podzolic 
Soils 

Poorly drained acid soils with strongly differentiated profiles, including a 
bleached A2 overlying greyish or yellowish B horizons 

ha Hectare 

Humic gleys Soils that are acid to neutral, predominantly mineral soils with significant but 
widely varying organic matter contents intimately incorporated in the dark A 
horizons. These grade into subsoils marked by rusty and ochreous streaks and 
mottles on a pale grey matrix. Below this mottled horizon, the soil is typically 
grey to bluish-grey and permanently waterlogged, but the watertable 
fluctuates, periodically rising almost to the surface 

Hydrosols Soils that are saturated for at least 2-3 months in most years 

Kandosols Other soils that (i) have well-developed B2 horizons in which the major part is 
massive or has only a weak grade of structure, and (ii) have a maximum clay 
content in some part of the B2 horizon which exceeds 15% 

Kraznozems Deep, red strongly structured clays soils with clay content gradually increasing 
with depth and weak horizon differentiation. 

Kurosols Soils with a clear or abrupt textural B horizon and in which the major part of the 
upper 0.2 m o the B2 horizon (or the major part of the entire B2 horizon if less 
than 0.2 m thick) is strongly acid. 

km Kilometre 

m Metre 

NRW Department of Natural Resources and Water (Qld) 
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GLOSSARY, ACRONYMS & ABBREVIATIONS: Cont’d 
 
Term Definition 

Podsols Soils with B horizons dominated by the accumulation of compounds of organic 
matter, aluminium and/or iron. 

Qld Queensland 

PAWC Plant Available Water Capacity 

PASS Potential Acid Sulfate Soils 

Riparian From the Latin word for riverbank; pertaining to riverbanks; riparian vegetation 
refers to the vegetation along riverbanks 

Rudsols Usually young soils in the sense that the soil forming factors have had little time 
to pedologically modify parent rocks or sediments. The component soils can 
vary widely in terms of texture and depth; many are stratified and some are 
highly saline. 

SDPWO Act State Development and Public Works Organisation Act (Qld) 1971 

Sodicity A measure of exchangeable sodium in the soil. High levels adversely affect soil 
stability, plant growth and/or land use. 

Sodsols Soils with strong texture contrast between A horizons and sodic B horizons 
which are not strongly acid 

SRT Soil Reaction Trend 

Supra-littoral 
margin 

Zone between terrestrial vegetation and the mangrove zone at the top of the 
tidal plain; in the vicinity of the Highest Astronomic Tide (HAT)  

Supra-tidal In the vicinity of the Highest Astronomic Tide (HAT) 

Terrain unit A single recurring area of land that is considered to have a unique combination 
of physical attributes in terms of bedrock, surface slope, form and soil/substrate 
conditions 

Vertosols Clay soils with shrink-swell properties that exhibit strong cracking when dry and 
at depth have slickensides and/or lenticular structural aggregates. Although 
many soils exhibit gilgai microrelief, this feature is not used in their definition. 
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EXECUTIVE SUMMARY 
 
The Northeast Business Park is an integrated multi-use precinct comprising approximately 775 ha, 
situated in Caboolture Shire.  The subject land is largely cleared and substantially degraded, having 
previously been used for pine plantation, grazing and limited cropping. A small cluster of buildings and 
outbuildings are contained on the site and these were previously used as part of the forestry operations. 
 
Northeast Business Park Pty Ltd (NBP) seeks to develop the site into a major integrated mixed-use 
business park and marine precinct. The development will comprise of a range of business and industry 
uses integrated with commercial, retail, residential, golf course, and environmental areas. The eastern 
end of the precinct will be underpinned by a marina and complementary marina facilities. 
 
The site has been designated a State Significant Project by the Co-ordinator General under Part (4) State 
Development and Public Works Organisation Act (Qld) 1971 (SDPWO Act) and as such Terms of Reference 
have been issued for the preparation of an Impact Assessment Study. 
 
The purpose of this assessment was to address matters of relevance to the management of good quality 
agricultural land contained in the Co-ordinator General’s Terms of Reference (Co-ordinator General, 
2006) for the preparation of an Impact Assessment Study under the SDPWO Act.  Specifically the 
assessment has considered the effects of the development against: 
 

• State Planning (specifically State Planning Policy 1/92: Development and the Conservation of 
Agricultural Land, and South East Queensland Regional Plan). 

• Caboolture Shire Council Planning Scheme. 
 
The assessment of agricultural land capability subject to State Planning Policy 1/92 has identified that: 
 

• A total of 21.4 ha (2.8%) of the project area comprises land rated as Agricultural Land Class A; 
• A total of 116.7 ha (15.1%) of the project area has been rated as Class A-B land; 
• The combined areas of the Class A land together with the Class A-B are considered to be good 

quality agricultural land (GQAL), suitable mainly for small crops and some tree crops. These 
areas occur in the central south-western and central southern sectors of the project area and 
collectively comprise a land area of 138.1 ha (17.9%) of the project area; 

• A total of 94.4 ha (12.2%) of the land in the south-eastern sector of the project area has been 
rated as Class B land.  Soil depth and surface and sub-surface drainage conditions are variable 
within this area and although the land has previously been used for forestry purposes, the land 
is considered to be suitable only for a limited range of small crops depending on seasonal 
rainfall conditions.  Accordingly this land is considered to be primarily suited to grazing on 
improved and native pastures; 

• A total of 398.3 ha (51.4%) of the land within the project area has been rated as Class C land.  
PAWC, nutrient status, soil depth as well as surface and sub-surface drainage conditions are 
quite variable within these areas as a whole, accordingly the land is considered collectively to be 
suited to grazing of improved and/or native pastures, depending on site-specific landform and 
soil and drainage conditions. 

• A total of 143.6 ha (18.5%) of the project area has been rated Class D (non-agricultural) land. 
Collectively these areas comprise drainageways and flood terraces adjacent to the Caboolture 
River and low-lying poorly drained estuarine flats and seasonally swampy lands, mainly in the 
central sector of the site. 

 
Good quality agricultural lands (Class A and Classes A-B) occur in the south-western sector of the 
project area.  This land is also split into two land parcels, 85.5 ha along the western boundary and 52.5 
ha adjacent to the central southern boundary of the site.   
 
Whilst these lands are considered to be suitable for agricultural uses, there are some inherent limitations 
to the implementation of agriculture in these areas.  The better quality Class 2 soils only occur in small 
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unconnected areas on the crests of low ridges and rises and the viability of cropping these patches is 
therefore apparently marginal. 
 
On the surrounding slopes Class 3 soils (sandy to sandy loam surficial soils have low PAWC) may require 
provision of a supplementary water supply for sustained productivity.  The low nutrient status of the 
upper soil profile and the moderate to strongly acidic soil profile reaction trend may also necessitate 
some level of soil remediation and the selective use of fertilizers.  In addition, the implementation of 
erosion control measures may be necessary on the steeper parts of some slopes. 
 
The areas of better agricultural land (Class A and Class A-B) are contained within areas set aside for 
urban development.  They are located in parts of the site contained within the ‘Urban Footprint’ of the 
South East Queensland Regional Plan, and ‘District Industry Zonings’ of the Caboolture Planning 
Scheme.  The western representation will be contained in the proposed Business Park Area and the 
central-southern representation contained mainly in proposed Residential areas accessed of Buckley 
Road. 
 
The remaining parts of the site are not considered good quality agricultural land and are marginally 
suitable for crops (Class B) and improved pasture (Class C) (493 ha) while 143.6 ha is rated Class D non-
agricultural land.   
 
Although agriculture may be regarded as a suitable land use within parts of the project area, the usable 
land area is relatively small in agricultural terms and the economic returns from the limited agricultural 
enterprises available may not be viable and create no impediment to development. 
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1.0 INTRODUCTION 
 
1.1 Location 
 
The Northeast Business Park is an integrated multi-use precinct comprising approximately 775 ha, 
situated in Caboolture Shire.  The subject site is formally described as: 
 

• Lot 2 on RP 902075 28.83 
• Lot 10 on RP902079 515.244 
• Lot 24 on SP158298 160.379 
• Lot 7 on RP845326 55.903 
• Lot 15 on RP 902073 1.911 

 
The site is in freehold title and owned by Northeast Business Park Pty Ltd (NBP). 
 
The site is bounded by the Caboolture River to the north and east, Bruce Highway to the west, and 
Buckley and Farry Roads (Burpengary) and rural residential land to the south.  The site has approximately 
9 km of direct river frontage and has direct road access to the Buchanan Road interchange on the Bruce 
Highway. The precinct is approximately 4.5 km radially east of the Caboolture town centre and is 
approximately 8 km west of the mouth of the Caboolture River (Figure 1). 
 
The subject land is largely cleared and substantially degraded, having previously been used for pine 
plantation, grazing and limited cropping. A small cluster of buildings and outbuildings are contained on 
Lot 10, previously used as part of the forestry operations. 
 
NBP seeks to develop the site into a major integrated mixed-use business park and marine precinct. The 
development will comprise of a range of business and industry uses integrated with commercial, retail, 
residential, golf course, and environmental areas. The eastern end of the precinct will be underpinned by 
a marina and complementary marina facilities. 
 
The site has been designated a State Significant Project by the Co-ordinator General under Part (4) State 
Development and Public Works Organisation Act (Qld) 1971 (SDPWO Act). 
 
1.2 Purpose of the Assessment 
 
The purpose of the assessment was to address matters of relevance to the management of good quality 
agricultural land contained in the Co-ordinator General’s Terms of Reference (Co-ordinator General, 
2006) for the preparation of an Impact Assessment Study under the SDPWO Act.  Specifically the 
assessment has considered the effects of the development against: 
 

• State Planning (specifically Policy 1/92: Development and the Conservation of Agricultural Land, 
and South East Queensland Regional Plan). 

• Caboolture Shire Council Planning Scheme. 
 
1.3 Study Team 
 
Curricula vitae of the study team are presented as Appendix A. 
 
1.4 Method of Assessment 
 
The terrain in the project area encompassing the Northeast Business Park development has been assessed 
in terms of geology, landform (surface form and slope) and soil types.  Terrain mapping has been carried 
out initially from interpretation of aerial photos with reference to existing topographical, geological and 
soils information, and the background data sources included in Section 1.5.  This was followed by a site 
reconnaissance survey and soil sampling operations, all of which have provided the basis for identifying 
“Terrain Units” which occur within the project area. 
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As mapped, a terrain unit comprises a single or recurring area of land that is considered to have a unique 
combination of physical attributes in terms of bedrock, surface slope and form, and soil/substrate 
conditions.  Accordingly environmental and agricultural land characteristics and soil physical and chemical 
data determined at one location may be extrapolated to other occurrences of the same terrain unit.   
 
1.5 Data Sources 
 
The following data were used for the description and assessment of the physical environment within the 
project area: 
 

• Colour aerial photography, Queensland Government Series Caboolture QAP 5935 flown 18-03-
02 with a nominal scale 1:25,000. 

• Project area topographic information from a Base Plan Image with 0.5m contours, provided by 
Port Binnli Pty Ltd through Coffey Geotechnics – date received 12-02-07. 

• Geological Mapping and Geoscience Data for the 1:100,000 map sheets Brisbane (9543) and 
Caboolture (9443) compiled by the Geological Survey of Queensland (2005). 

• Geotechnical reports, maps and test pit/borehole logs from site investigation work carried out on 
the NBP Site (Nov. 2006). 

• Report by Landloch Pty Ltd (August 2003) - Assessment of Agricultural Land Suitability for 
Lensworth Parcel 62 Caboolture. 

• Land Resources Reports and Maps for Agricultural and Horticultural Land Suitability in the 
Caboolture Shire.  

 
1.6 Field Investigations 
 
Terrain and soil sampling locations were pre-selected based on a preliminary examination of aerial 
photography.  A total of 10 site locations were subsequently investigated using a purpose-built auger 
core soil sampling drill rig mounted on a small 4WD vehicle to verify/identify soil types that occur within 
the site.  Soil profiles were assessed to a maximum depth of 1.5m, or to weathered rock, whichever was 
shallower. At each sampling location, terrain characteristics were observed and soil types were sampled 
and described generally in accordance with the guidelines of the Australian Soil and Land Survey Field 
Handbook, McDonald et al (1990).  Site details and soil descriptions are included in Appendix B.  The 
locations investigated have been identified as sites NBP 1-10 as shown on Figure 2.   
 
These Sampling Locations were in addition to those sites previously investigated by Coffey Geotechnics 
and others, the locations of which are included on Figure 2. 





   
North East Business Park, Good Quality Agricultural Land Assessment PLACE Environmental 

 
Page 5 

2.0 TOPOGRAPHY AND GEOMORPHOLOGY 
 
2.1 General 
 
The terrain within the project area comprises broadly rounded low hilly lands and broadly rounded rises 
that occur in the central south-western and central southern sectors of the project area.  The crestal 
elevations in these areas vary between about RL 10m to 17.5m AHD.  Local relief between crestal highs 
and the adjacent valley floors or floodplain, is about 8-12m with irregular planar and planar to concave 
mid to lower slopes mostly in the range 3-5%, increasing locally up to about 10% in places.  These low 
hilly lands and rises have developed as a result of erosion of the Triassic-Jurassic Landsborough Sandstone 
formation and merge downslope into broad flat to gently undulating, locally gently inclined alluvial 
plains, estuarine plains and the active floodplain associated with the Caboolture River.  Surface elevations 
within these low-lying areas vary from between RL 1.5m to 5m AHD.  Surface slopes are mostly very low 
(0-0.5%), becoming a little steeper on local gentle (1-2%) marginal slopes approaching areas of higher 
relief, as well as on the approaches to internal drainageways and along the alluvial terraces adjacent to 
the Caboolture River. 
 
Drainage within the project area is mostly indirect and poorly defined and generally flows in a northerly 
direction towards the Caboolture River which forms the northern boundary of the project area.  Some 
low-lying broadly depressional areas within the central sector of the site tend to pond water or remain 
wet for significant periods during the year with swampy oxbows, prior stream channels and cut-off 
meanders also occurring within the area. Acid sulfate soils (ASS) have also been identified to occur in 
these low-lying areas. 
 
2.2 Terrain Units 
 
The identification of terrain units provides a basis for the description of the physical environment, and as 
mapped, they serve to show the occurrence and distribution of geological, landform units and soil types 
which occur within the project area.  As mapped, a total of 12 terrain units have been identified within 
the site.  The occurrence and distribution of terrain units and their relationship to the geological regimes 
in which they have been mapped are shown in Figure 2.  Descriptions of the terrain units together with 
comments relating to some relevant engineering/environmental attributes are included in Appendix C. 
For consistency with the previous terrain mapping of the site by Coffey Geotechnics (2007), a similar 
terrain mapping unit protocol has been adopted to characterize landform categories and soil types.  
However some additions and modifications to the soil types previously identified have been made as 
shown in the terrain mapping unit Key included in Figure 2. The general characteristics of the landform 
categories adopted are summarized in Table 1.  
 
Table 1: Landform Categories 

Category Description 

A Broadly rounded crestal areas and upper marginal slopes on low hills, ridges and broad low rises.  

B Gently to moderately inclined slopes of low hills, ridges and low rises. 

C Undulating gently inclined or near flat plains, well-drained mostly seasonally dry surface conditions. 

D Near flat to broadly depressional or gently undulating plains, locally low-lying and poorly drained with 
locally ponded  areas and seasonally wet surface conditions 

E Stream channels, banks and low flood terraces. 

F Estuarine flats, oxbows, abandoned river channels, tidal mangrove flats, tidal inlets with mangroves 
fringing, seasonal/permanent swampy areas.  

G Flat to gently undulating sand plains and undulating low sand ridges and sandy rises.  
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3.0 GEOLOGICAL REGIMES 
 
The geology of the general area of interest has recently been revised by the Geological Survey of 
Queensland (GSQ - 2005) as shown on the 1:100,000 Geological Map Sheets Brisbane (9543) and 
Caboolture (9443).  As shown in Figure 2, the geological regimes that occur within the study area 
include: 
 
Quaternary Holocene Recent Alluvial Deposits (Qha); these sediments comprise clay silt, sand and 
gravel deposited in the active floodplain, in stream channels and in intermediate and lower stream 
terraces.  As mapped, this geological regime occurs within the central, northern and south-eastern 
sectors of the site. 
 
Quaternary Estuarine Deposits (Qe); these sediments comprise clay, silt, sand and muds deposited in 
the low-lying estuarine plains upstream of the mouth of the Caboolture River.  As mapped this geological 
regime occurs in the central-eastern sector of the site and includes remnants of abandoned river 
channels, ox-bow swamplands, tidal channels and slightly elevated estuarine flats with scattered 
mangroves and mangroves fringing tidal inlets. 
 
Quaternary Alluvium (Qa); these comprise undifferentiated fluvial deposits and older alluvial/slopewash 
deposits that generally occur inland of the more recent Holocene (Qha) deposits and generally at slightly 
higher elevations typically above about RL 2-5m AHD or higher.  In the project area they comprise mainly 
dark brown and yellow-brown often mottled sandy clays and medium to heavy clays. As mapped this 
geological regime occurs in flat to broadly depressional re-entrant valley floors intersecting the central 
western site boundary and in the south western sector of the site. 
 
Triassic-Jurassic Landsborough Sandstone (RJl); this formation comprises litho-feldspathic labile and 
quartzose sandstone, siltstone, shale and minor pebble conglomerate.  The dominant lithology within the 
project area is most likely sandstone but some of the deeper clayey substrate materials within the 
mapped areas also suggest the presence of siltstone and/or shale.  As mapped this geological formation 
occurs associated with the low hilly lands in the central south-western and central southern sectors of the 
site  
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4.0 SOILS 
 
4.1 Soil Characterisation 
 
From the 10 site locations (NBP 1-10) investigated during this study, together with a review of more 
than 100 test pits and borehole logs made available through Coffey Geotechnics and NBP, 6 general 
Soil Type Classes have been identified.  Descriptions of soil types identified at each of the soil sampling 
locations (NBP 1-10) are included in Appendix B.  The soil types associated with individual terrain units 
are described in Appendix C.  The occurrence of soils within the site area identified on a terrain unit 
basis is provided in Figure 2. 
 
Indicative (in-house) testing was carried out on all soil samples collected.  This involved testing of pH 
(1:5 H2O), Electrical Conductivity (EC 1:5 H2O) using a Hanna Combo pH and EC meter, as well as 
Dispersion Class Rating - Emerson (1981).  Soil colour, texture and structure were determined for all 
samples by field methods described by McDonald et al (1990). Wherever possible, soil profiles have 
been classified in terms of: 
 

• Great Soil Groups (GSG) according to the Handbook of Australian Soils (Stace et al 1968); 
• The Principal Profile Form (PPF) of Northcote (1974); 
• The Australian Soil Classification (ASC) by Isbell (1996); and 
• The Australian Engineering Soil Classification (AS 1726-1993) 

 
Soil samples from five locations were also submitted for laboratory testing by the SGS Agritech 
laboratory in Toowoomba.  The results of the laboratory analyses are summarised in Appendix D 
 
Soil morphology in the area is related to the lithology of the parent material, the relative age of the 
soils, topographic position in the landscape and hydrology.  Local hydrology is reflected in the presence 
and type of soil mottling and the dominant soil colour, with red, reddish-brown hues occurring on the 
well-drained crestal areas, tending to brown and yellow-brown on the mid to upper slopes, with pale 
grey or gley soil colours occurring mostly on the less well-drained lower slopes and in some lower-lying 
poorly-drained areas. 
 
Based on the findings of reconnaissance soil survey, the results of the indicative and laboratory testing 
undertaken, and from reference to the soils information included in the report by Landloch (2003), a 
brief description and classification of the main soil types identified within the proposed development 
area is provided in Table 2. 
 
Table 2: Soil Types in the Project Area 

Soil Classification Soil 
Class 

Soil Description 

G.S.G.(1) P.P.F.(2) A.S.C.(3) 
1 Deep (1-2m+) uniform fine to medium-grained 

sand or silty sand soils, pale yellow, grey, 
underlain by coffee rock or HW sandstone 

Siliceous Sands, 
Podzols, 

Earthy Sands. 
 

Uc2.12, 
Uc5.13. 

Semiaquic Podosols, 
Arenic Rudosols 

2 Sandy to loamy surface gradational red earth 
soils with sandy loam surface grading through 
light clay to medium clay subsoils 

Red Earths. Gn2.11 
Gn2.21 

Red Kandosols 

3 Sandy to sandy loam surface  gradational yellow 
earth soils or weak duplex soils with yellow-
brown massive sandy clay subsoils 

Yellow Earths, 
some Yellow 
Podzolic soils 

Gn2.24 
Gn2.71 
Dy3.71 

Yellow and Brown 
Kandosols, some Yellow-

Brown Kurosols - 
Chromosols 
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Table 2: Cont’d 
Soil 
Classification 

Soil 
Class 

Soil Description Soil 
Class 

Soil Description 

G.S.G.(1) P.P.F.(2) A.S.C.(3) 
4 Sandy surface duplex soils with  

pale grey and yellow-brown or red mottled 
sandy clay to light, medium or heavy clay 
subsoils  

Gleyed Podzolic 
soils. 

Dg4.81 
Dg4.71 
Dg2.41 
Dy3.41 

Kurosolic Redoxic 
Hydrosol 

5 Mixed occurrences of uniform or gradational 
clay soils and thin loamy surface duplex soils 
with dark brown, brown or yellow brown stiff 
sandy or silty clay to medium or heavy clay 
subsoils  

Alluvial Soils 
Brown or Grey 
(non-cracking 
and cracking) 

Clay soils. 

Uf6.31 
Db2.11 
Db3.51 

Subnatric Brown 
Sodosols, 

Grey-Brown Mottled-
Sodic Dermosols, 

Endoacidic-Mottled  
Vertosols 

6 Mostly deep soft uniform or gradational dark 
grey brown or brownish black plastic clays with 
dark brown, yellow-brown and pale grey 
mottled, mostly saturated medium to heavy clay 
subsoils  

Humic Gley 
soils, Alluvial 

Soils 
Grey-Brown 

Clays, 

Uf6.41-.61 
Ug6.2 
Dy3.11 
Db2.11 

Redoxic and Oxy-aquic 
Hydrosols, some 

Extratidal Hydrosols, 
some Aquic Vertosols, 

Grey-Brown 
Sodosols/Chromosols 

Notes 
(1) - Common Soil Group Name (Stace et al. 1968) 
(2) - Principal Profile Form (Northcote 1974) 
(3) -  Australian Soil Classification (Isbell 1996) 
 
 
4.2 Soil Properties 
 
The results of the indicative (in-house) soil testing are included in Appendix B and the results of 
laboratory analytical data are summarised in Appendix D.  To assist in the interpretation of the test 
results some discussion on the chemical and fertility levels of the soils and the preferred levels in relation 
to soil productivity for agriculture, are included in Appendix E.  A brief discussion of the soil profile 
characteristics for each of the soil classes identified in Table 2 and any impacts on soil productivity for 
agriculture are as follows: 
 
4.2.1 Soil Class 1 
 
These are deep (0.8-2.0 m+) uniform fine to medium-grained sand, locally silty sand soils which have 
been classified in terms of the Australian Soil Classification – Isbell (1996) as Podosols or Rudosols.   The 
Rudosols exhibit minimal profile development apart from some accumulation of organic matter in the 
near surface soil and are underlain at depth by clayey sand residual soils, weathered sandstone or sandy 
alluvium.  The Podosols have thick loose sandy surficial soil (A) horizons transitional to the deep sandy 
subsoil (B) horizon which has a darker colour and is usually at least partly indurated, which tends to 
restrict or impede through drainage.  In general these soils are excessively well-drained in the upper part 
of the profile and as a result have very low Plant Available Water Storage capacity (PAWC).  The surface 
soils are prone to erosion, in particular wind erosion, where the surface vegetative cover is disturbed or 
removed.    
 
4.2.2 Soil Class 2 
 
These are mainly deep (1.0-1.5 m+) gradational red massive earth soils developed on deeply weathered 
sandstone or siltstone of the Landsborough Sandstone formation.  These soils have been classified as 
Red Kandosols and mostly have sandy loam surface soils grading through light clay to medium red clay 
subsoils underlain by yellowish red to yellow-brown mottled light to medium clay or sandy clay in the 
deeper (B-C) horizon.  The profiles are moderately to well-drained and permeable and have moderate 
PAWC.  Soil Reaction Trend (SRT) is moderately strongly acidic to strongly acidic (pH 5.0-6.2) and 
depending on the acidity levels in the deeper subsoils, plant rooting depth may be up to or >1.5 m.  
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4.2.3 Soil Class 3 
 
These comprise mainly deep (>1.0 m) sandy to sandy loamy surface gradational yellow earth soils or 
locally as weak texture contrast (duplex) soils with a pale or bleached subsurface (A2) horizon over 
yellow-brown massive sandy clay subsoils.  The soils have been classified mainly as Yellow-Brown 
Kandosols and locally as Yellow-Brown Chromosols.  These soil profiles are moderately permeable, have 
imperfect to locally impeded subsoil drainage and have low to moderate PAWC due to the variable 
thickness and sandy to sandy loam texture of the topsoil (A) horizon. Most profiles have a moderately 
acidic SRT and plant rooting depth is about 0.8-1.2 m.   
 
4.2.4 Soil Class 4 
 
These comprise medium to deep (0.8-1.2 m+) thick sandy surface duplex soils, usually with a  bleached 
silty sand to light clayey sand subsurface (A2) horizon and a sharp change to a pale grey and yellow-
brown or red mottled sandy clay to light, medium or heavy clay subsoil (B) horizon.  The soils have been 
classified as gleyed podzolic soils – Kurosolic Redoxic Hydrosols.  The soil profiles are slowly permeable, 
poorly drained with a seasonally perched water table.  The thick (0.5-0.75 m) sandy surficial soil 
horizons have low to moderate PAWC and plant rooting depth is restricted to a depth of about 0.5-
0.6m.  The poorly drained clayey subsoils may also be slightly to moderately dispersive.  
 
4.2.5 Soil Class 5 
 
These soils vary in depth and exhibit varying soil properties depending on their topographic position in 
the landscape.  Where they occur as older alluvial (Qa) deposits in the north-western sector of the 
project area, they comprise mixed occurrences of deep (1.0-1.5m+) uniform or gradational clay soil 
profiles in association with thin loamy surface duplex soils with dark brown, red brown or yellow brown 
stiff sandy or silty clay to medium or heavy clay subsoils.  They have been classified variously as Grey-
Brown Acidic-Sodic Dermosols and/or Endoacidic-Mottled Vertosols together with Subnatric Brown 
Sodosols.  The soils are slowly permeable, imperfectly drained, depending on the levels of sodicity in the 
subsoils, PAWC may only be moderate and plant rooting depth will be limited to a depth of about 0.4-
0.5m.  Where the Sodosol soil types occur, in addition to having similar strongly acidic and sodic subsoil 
properties, these areas are also likely to exhibit hard setting surface soil conditions.  
 
Where Class 5 soils have been mapped associated with the more recent (Qha) alluvial deposits in the 
central south-eastern sector of the project area, they tend to be somewhat shallower (0.6-0.8m) in 
depth and are underlain by sandy alluvium or sandy residual soils or highly weathered sandstone.  These 
profiles tend to have only moderately acidic SRT and are either non-sodic or only slightly sodic in the 
subsoils and have moderate levels of PAWC. 
 
4.2.6 Soil Class 6 
 
These soils are variable but mainly have deep soil profiles comprising an association of sandy loam to silt 
loamy surface duplex soils together with uniform or gradational dark grey brown or brownish black soft 
plastic clay surficial soils, with dark brown, yellow-brown and pale grey mottled, mostly saturated 
medium to heavy clay subsoils.  Soft saturated plastic organic clays occur in parts.  These soils may be 
variously classified as - Redoxic and Oxy-aquic Hydrosols, locally, Extratidal Hydrosols, some Aquic 
Vertosols and Grey-Brown Sodosols or Chromosols.   
 
In general, the soils are moderately to slowly permeable and imperfectly to poorly drained and locally 
prone to surface water ponding in some lower-lying areas.  PAWC is likely to be in the low to moderate 
range depending on the texture and depth of the surficial soil horizons and the plant root zone may be 
limited to a depth of about 0.3-0.4m.  From observations of one soil profile examined in these materials, 
the profile SRT was in the strongly acidic range.  Soil dispersion characteristics varied from moderately 
dispersive in the surface soil horizon becoming increasingly strongly dispersive in the subsoil horizon to a 
depth of about 0.8m, which may indicate the presence of sodic or strongly sodic clay subsoils within this 
depth range.  Where the sandy to silt loamy duplex soil variants occur, in addition to having likely similar 
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strongly acidic and sodic subsoil properties, these areas are also likely to exhibit hard setting surface soil 
conditions.  Some of the lower-lying parts of the site where these soil types occur are likely to be 
waterlogged at a relatively shallow depth and may contain existing or potential ASS. 
 
4.3 Soil Erosion 
 
Susceptibility of the land surface to erosion (erosion potential) is related to a combination of factors including 
rainfall, runoff, soil erodibility, surface hydrology, surface slope and length, surface cover and condition, and 
land use.  Estimating soil loss through water erosion is complex because the relationship between these 
factors varies depending on the intensity and duration of rainfall events.  For example, the amount of runoff 
will vary depending on the existing soil water content of the soil: the wetter the soil initially, the more quickly 
runoff will be produced.  In addition, rainfall patterns in Australia are markedly seasonal; the project area 
typically has wet summers and dry winters.  Hence, erosion events would be expected to be more likely to 
occur during the summer period.  However, high intensity rainfall events which occur relatively infrequently, 
and which can occur in either the wet or dry seasons, can result in large erosion events. The susceptibility of 
soil to erosion (soil erodibility) is a function of texture, and its physical and chemical properties and may be 
largely independent of factors such as surface slope, rainfall intensity, plant cover, etc.  Soil Erodibility classes 
adapted from Mills and Murphy, (1977) as summarised in Table 3 provides a basis for assessing soil 
erodibility.   
 
Table 3: Soil Erodibility Classes 

Erodibility Topsoil Subsoil 
Low High organic matter, high sand and 

clay. 
Manganese and ironstone pans, silcrete, etc. Highly 
aggregated clays showing no dispersion (Dispersion 
Classes 4 and 6, 7 and 8). 

Moderate Moderate organic matter; moderate 
amounts of fine sand and silt. 

Loams to clay loams and clays showing aggregation - 
Dispersion Class  5 or slight dispersion – Class 3 (1)). 

High Low organic matter; high amount of 
fine sand and silt. 

Loams or clay loams and clays showing moderate 
dispersion (Classes 3(2) to 2(1). 

Very High Very low organic matter; (bleached 
A2 horizon); high to very high 
amounts of fine sand and silt. 

Highly dispersible clays [classes 2(2) to 1].  Pale coloured 
loam to silty clay loam soils, high in fine sand and silt. 

Note: Dispersion Classes (Emerson & Seedsman – 1981). 
 
The potential for accelerated soil erosion to occur (erosion potential) in the project area as a result of clearing 
and/or cultivation, or disturbance of the surficial soil for area drainage improvement, associated with or as a 
result of on-going  construction or development activities, has been assessed as follows: 
 
Low (L) - The combination of surface slope, run-on/run-off and soil erodibility is such that no appreciable 
erosion damage is anticipated. 
 
Moderate (M) - Significant short-term erosion is likely to occur due to the combination of slope, soil 
erodibility factors and extent of run-on/run-off.  Erosion control can be achieved using structural works, 
topsoiling and revegetation techniques, and other site specific intensive soil conservation works.  Some 
slightly to moderately dispersive soil layers may be present in the soil profile.  
 
High (H) - High to very high erosion losses are likely due to steepness of slopes, soil erodibility factors due to 
exposure to wind and surface runoff conditions.  Intensive soil conservation works will be required to 
minimise the effects of erosion.  Moderately high to highly dispersive soil layers may be present in the surficial 
or clayey subsoil (B) horizons. 
 
From consideration of the factors outlined above, an assessment of erosion potential on a terrain unit basis is 
included in Appendix F, Table 1. 
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5.0 AGRICULTURAL LAND SUITABILITY 
 
5.1 Agricultural Land Classes 
 
As required in the project Terms of Reference, in accordance with State Planning Policy 1/92: 
Development and the Conservation of Agricultural Land, an assessment of the agricultural  suitability of 
the land in project area has been carried out to provide a benchmark of the existing (pre-development) 
agricultural land capability.  The assessment has been carried based on the Planning Guidelines for The 
Identification of Good Quality Agricultural Land as detailed in the guidelines from the Department of 
Primary Industries (DPI) and the Department of Housing and Local Government (DHLGP) – (1993).  Four 
classes of agricultural land have been defined for Queensland as summarised below: 
 
Class A: Crop Land – Land suitable for current and potential crops with limitations to  
production which range from nil to moderate. 
 
Class B: Limited Crop Land – Land that is marginal for current and potential crops due to severe 
limitations, but is suitable for pastures.  Engineering and/or agronomic improvements may be required 
before the land is considered suitable for sustainable cropping/cultivation. 
 
Class C: Pasture land – land suitable for improved or native pastures due to limitations which preclude 
continuous cultivation for crop production.  Some areas may tolerate a short period of ground 
disturbance for pasture establishment. 
 
Class D: Non-agricultural Land - land not suitable for agricultural uses due to extreme limitations.  This 
may comprise undisturbed land with significant habitat, conservation and/or catchment values, or land 
that may be unsuitable because of very steep slopes, shallow soils, rock outcrop or poor drainage. 
 
5.2 Land Suitability Assessment 
 
The main agricultural land uses within and in the general vicinity of the project area include forestry, 
tree crops, small crops and currently grazing of native pastures.  In order to determine the appropriate 
Agricultural Land Class, terrain units identified within the project area have been evaluated for Land 
Suitability for rain-fed tree and small crops and grazing enterprises. The system of classification is based 
on the identification of physical and chemical limiting factors or constraints with respect to a specific 
land use based on the classification criteria in the Guidelines for Agricultural Land Evaluation in 
Queensland, proposed by the Queensland Department of Primary Industries – Land Resources Branch 
(1990).  The Class definitions are as follows: 
 
Class 1:- Suitable land with few or very minor limitations.  This is highly productive land requiring only 
simple management practices to maintain economic production. 
 
Class 2:- Suitable land with minor limitations which may reduce production or require more than the 
simple management practices of Class 1. 
 
Class 3:- Suitable land with moderate limitations which further lower production or require more 
management practices than Class 2 land to maintain economic production. 
 
Class 4:- Marginal land which is presently considered unsuitable due to severe limitations requiring 
major inputs to sustain the intended land use. 
 
Class 5:- Unsuitable land due to extreme limitations that preclude its use. 
 
For the terrain units identified within the project area, the land suitability class ratings determined  
For Tree/Small Crops and Grazing enterprises are included in Appendix F, Table 1.  The soil and 
landform limitations criteria on which the Class ratings have been determined generally follow the Land 
Suitability Classification for Cropping and Grazing in the Semi-arid and Sub-tropics of Queensland 
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proposed by Shields and Williams (1991) and McDonald (1986) for rain-fed cropping and grazing.  
These criteria and the levels of limitations imposed are included in Appendix F, Tables 2 - 5. 
 
5.3 Results of the Assessment 
 
The occurrence and distribution of the Agricultural Land Classes identified on a terrain unit basis are 
shown in Figure 3.  The major limitations associated with crop uses in the project area relate to low 
PAWC due to the sandy nature of the surface soils in many areas, impeded or slow internal profile 
drainage, mostly low nutrient reserves and retention capacity, high levels of acidity, particularly in the 
subsoil and  
surface drainage conditions.   
 
Table 4 provides a summary of terrain units and the corresponding Agricultural Land Classes and 
limitations assessed based on the Land Suitability Classes determined for rain-fed tree/small crops and 
grazing enterprises shown in Appendix F, Table 1. 
 
Table 4: Summary of Land Suitability and Agricultural Land Classes for Terrain Units 

Land 
Suitability 

Class 

Terrain 
Unit 

Area 
(ha) 

Tr
ee

/S
m

al
l 

C
ro

p
s 

G
ra

zi
n

g
 

Ag. 
Land 
Class 

Comments/Limitations 

Qha C.1-4 32.6 4-5 3-4 C Low PAWC, low nutrient status and retention capacity; suited 
mainly to grazing of native pastures.  

Qha C.5 94.4 3-4 2-3 B Variable soil depth/distribution and associated PAWC, flooding 
limitations and access when wet; best suited to grazing of 
improved pasture, limited forestry/small crops. 

Qha C.6 83.1 4 2-3 C Variable soil depth/distribution and associated PAWC, flooding 
potential and access limitations when wet; potential ASS in low-
lying areas; suited mainly to grazing improved/native pastures 

Qha D.5 41.4 4 3 C Prone to surface water ponding for lengthy periods, flood 
frequency, slow internal drainage, water erosion hazard; suited 
mainly to grazing improved/native pastures 

Qha D.6 57.4 4 3 C Flooding frequency and water erosion hazard, seasonally wet and 
access limitations; suited mainly to grazing native pastures. 

Qha E.6 52.2 5 4 D Drainageways and flood terraces; restricted clearing and grazing to 
maintain riparian vegetation 

Qha G.1 29.7 4-5 4 C Low PAWC, low nutrient status and retention capacity, wind and 
water erosion hazard; suited only to limited grazing on native 
pasture 

Qe D.6 37.2 5 3 C Low-lying floodprone estuarine plain, potential ASS in saturated 
poorly drained subsoils; suited only to grazing on native pastures  

Qe F.6 89.7 5 4 D Drainageways and poorly-drained estuarine flats, soft saturated 
soils; opportunistic grazing only 

Qa C.5 14.5 4 3 C Low PAWC and nutrient status due to high levels of acidity, 
sodicity and soil dispersion potential; suited mainly to grazing 
improved/native pastures   

Qa C.6  46.7 4 3 C Variable soil depth/distribution, low to moderate PAWC, strongly 
acidic SRT, low nutrient status and retention capacity; suited 
mainly to grazing improved/native pasture 
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Table 4: Cont’d 
Land 

Suitability 
Class 

Terrain 
Unit 

Area 
(ha) 

Tr
ee

/S
m

al
l 

C
ro

p
s 

G
ra

zi
n

g
 

Ag. 
Land 
Class 

Comments/Limitations 

Qa E.6 1.7 5 4 D Stream channel/drainageway; opportunistic grazing only 

RJl A.2 21.4 3 2 A Low PAWC in upper soil profile, mostly well-drained soils, low 
nutrient status and retention capacity, moderately strong  to  
strongly acidic SRT; most suitable  quality Ag. lands in project area  

RJl B.3 116.7 3-4 3 A-B Low PAWC in upper profile, low nutrient status and retention 
capacity, locally impeded subsoil drainage, water erosion hazard 
on the steeper parts of slopes; similar to RJlA.2, less well-drained 
but is considered to be mostly GQAL  

RJl B.4 55.7 5 4 C Thick sandy surface soils with low PAWC, low nutrient status and 
retention capacity, impeded to poor internal profile drainage, 
seasonally perched groundwater table, water erosion hazard; 
suited mainly to grazing improved/native pastures. 

 
 
5.4 Development Effects 
 
5.4.1 State and Local Planning/Policies 
 
The project area comprises a total land area of approximately 775 ha.  Reference to the data included in 
Table 4 indicates: 
 

• A total of 21.4 ha (2.8%) of the project area comprises land rated as Agricultural Land Class A; 
• A total of 116.7 ha (15.1%) of the project area has been rated as Class A-B land; 
• The combined areas of the Class A land together with the Class A-B are considered to be good 

quality agricultural land (GQAL), suitable mainly for small crops and some tree crops. These 
areas occur in the central south-western and central southern sectors of the project area and 
collectively comprise a land area of 138.1 ha (17.9%) of the project area; 

• A total of 94.4 ha (12.2%) of the land in the south-eastern sector of the project area has been 
rated as Class B land.  Soil depth and surface and sub-surface drainage conditions are variable 
within this area and although the land has previously been used for forestry purposes, the land 
is considered to be suitable only for a limited range of small crops depending on seasonal 
rainfall conditions.  Accordingly this land is considered to be primarily suited to grazing on 
improved and native pastures; 

• A total of 398.3 ha (51.4%) of the land within the project area has been rated as Class C land.  
PAWC, nutrient status, soil depth as well as surface and sub-surface drainage conditions are 
quite variable within these areas as a whole, accordingly the land is considered collectively to be 
suited to grazing of improved and/or native pastures, depending on site-specific landform and 
soil and drainage conditions. 

• A total of 143.6 ha (18.5%) of the project area has been rated Class D (non-agricultural) land. 
Collectively these areas comprise drainageways and flood terraces adjacent to the Caboolture 
River and low-lying poorly drained estuarine flats and seasonally swampy lands, mainly in the 
central sector of the site. 

 
The Caboolture Planning Scheme Overlay for Good Quality Agricultural Land (CO7) indicates that 
none of the lots comprising the development are covered by the mapping overlay. 
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5.4.2 Practicality of Agricultural Land Use 
 
Terrain units RJl A.2 and RJl B.3 in the south-western sector of the project area (Figure 2) are 
considered to constitute good quality agricultural lands, with a total area of 138 ha which comprises 
approximately 18% of the total site area.  This land is also split into two land parcels, 85.5 ha along the 
western boundary and 52.5 ha adjacent to the central southern boundary of the site.  As reported by 
Landloch Pty Ltd (2003), whilst these lands are considered to be suitable for agricultural uses, there are 
some inherent limitations to the implementation of agriculture in these areas.  The better quality Class 2 
soils only occur in small unconnected areas on the crests of low ridges and rises and the viability of 
cropping these patches is therefore apparently marginal. 
 
On the surrounding slopes in terrain unit RJl B.3, the sandy to sandy loam surficial soils have low PAWC 
and may require provision of a supplementary water supply for sustained productivity.  The low nutrient 
status of the upper soil profile and the moderate to strongly acidic soil profile reaction trend may also 
necessitate some level of soil remediation and the selective use of fertilizers.  In addition, the 
implementation of erosion control measures may be necessary on the steeper parts of some slopes in 
terrain unit RJl B.3. 
 
The areas of better agricultural land (Class A and Class A-B) are contained within areas set aside for 
urban development.  They are located in parts of the site contained within the ‘Urban Footprint’ of the 
South East Queensland Regional Plan, and ‘District Industry Zonings’ of the Caboolture Planning Scheme 
(Appendix G).  The western representation will be contained in the proposed Business Park Area and 
the Central-southern representation contained in Residential areas accessed of Buckley Road (Figure 4).  
 
Elsewhere within the project area 493 ha (63.5%) of the land has been rated as either Class B or Class 
C land, which has collectively been considered to be primarily suited for grazing on improved or native 
pastures due to variable soil conditions and surface and profile drainage conditions.  A total of 143.6 ha 
(18.5%) of the project area has been rated Class D (non-agricultural) land.  These areas constitute 
drainage-ways and flood terraces along the Caboolture River and low-lying poorly drained estuarine 
flats and seasonally swampy lands in the central sector of the site. 
 
Residential development is occurring adjacent to the southern and western boundaries of the project 
area.  Some horticultural land use is also evident adjacent to the central southern boundary within an 
extension of terrain unit RJl B.3 and possibly in RJl A.2.  Further to the south and to the west of the 
project area much of the land has been developed for residential and industrial purposes.   
 
Accordingly although agriculture may be regarded as a suitable land use within parts of the project 
area, the usable land area is relatively small in agricultural terms and the economic returns from the 
limited agricultural enterprises available may not be viable. 
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6.0 CONCLUSIONS 
 
The assessment of agricultural land capability subject to State Planning Policy 1/92 has identified that: 
 

• A total of 21.4 ha (2.8%) of the project area comprises land rated as Agricultural Land Class A; 
• A total of 116.7 ha (15.1%) of the project area has been rated as Class A-B land; 
• The combined areas of the Class A land together with the Class A-B are considered to be good 

quality agricultural land (GQAL), suitable mainly for small crops and some tree crops. These 
areas occur in the central south-western and central southern sectors of the project area and 
collectively comprise a land area of 138.1 ha (17.9%) of the project area; 

• A total of 94.4 ha (12.2%) of the land in the south-eastern sector of the project area has been 
rated as Class B land.  

• A total of 398.3 ha (51.4%) of the land within the project area has been rated as Class C land.   
• A total of 143.6 ha (18.5%) of the project area has been rated Class D non-agricultural land.  

 
Good quality agricultural lands (Class A and Classes A-B) occur in the south-western sector of the 
project area.  This land is also split into two land parcels, 85.5 ha along the western boundary and 52.5 
ha adjacent to the central southern boundary of the site.   
 
Whilst these lands are considered to be suitable for agricultural uses, there are some inherent limitations 
to the implementation of agriculture in these areas.  The better quality Class 2 soils only occur in small 
unconnected areas on the crests of low ridges and rises and the viability of cropping these patches is 
therefore apparently marginal. 
 
On the surrounding slopes Class 3 soils (sandy to sandy loam surficial soils have low PAWC) may require 
provision of a supplementary water supply for sustained productivity.   
 
The areas of better agricultural land (Class A and Class A-B) are contained within areas set aside for 
urban development.  They are located in parts of the site contained within the ‘Urban Footprint’ of the 
South East Queensland Regional Plan, and ‘District Industry Zonings’ of the Caboolture Planning 
Scheme.  The western representation will be contained in the proposed Business Park Area and the 
central-southern representation contained in Residential areas accessed of Buckley Road (Figure 4).  
 
Although agriculture may be regarded as a suitable land use within some more elevated parts of the 
project area, the usable land area is relatively small in agricultural terms and the economic returns from 
the limited agricultural enterprises available may not be viable and create no impediment to 
development. 
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› Brisbane City Council

PROJECTS

› Bundjalung National Park 

› Stradbroke Island Beach Hotel Appeal 

› Cooray Urban Release Area Appeal

› Springbrook Ecoresort Appeal

› Skinners Quarry Appeal 

› Cadia Hill Gold

› Duralie Coal 

› Timbarra Gold Mine 

PROJECTS (cont.)

› Ravenswood Gold

› Acland Coal Mine 

› Lady Loretta Mine 

› Bungawalbyn Hardrock Quarry

› Pacifi c Harbour Golf Course 

› Mt Warning Ecolodge 

› Illaweena Street

› Hindes Steet Lota

› Cutters Landing 

› Dairy Swamp Road

› Mossvale

AREAS OF PRACTICE

› Project management of ecological assessment  

 programs

› Preparation of Statements of Evidence for the  

 Planning & Environment Court 

› Preparation of Ecological Assessment Reports  

 addressing Commonwealth, New South   

 Wales and Queensland Environmental Planning  

 legislation

› Vegetation & Habitat Management Plans

› Local Environmental Plans 

› Shire-wide environmental assessment and   

 planning studies

› Stakeholder negotiation

› Community consultation

› Recreation Management Plans

› Local Government secondment 
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EXPERIENCE

2006 - Current 

Queensland Environment Manager  

Senior Ecologist - Environmental Scientist 

PLACE Environmental

2004 - 2006   

Natural Resources Group Qld Regional 

Manager 

Senior Ecologist - Environmental Scientist 

URS Pty Ltd 

2004 

Senior Ecologist - Environmental Scientist 

Earth Tech Engineering Pty Ltd

1999 - 2004 

Senior Ecologist - Environmental Scientist 

URS Pty Ltd

1997 - 1999 

Senior Ecologist - Environmental Scientist 

Dames & Moore Pty Ltd 

1992 - 1997 

Senior Environmental Scientist 

HLA (Harding Lawson Associates) - Envirosciences 

Pty Ltd, Brisbane

1992 

Consultant Environmental Scientist 

Self employed

1990 - 1991 

Project Environmental Scientist 

Sinclair Knight Pty Ltd, Brisbane

ENVIRONMENT MANAGER  (BRISBANE)  
SENIOR ECOLOGIST - ENVIRONMENTAL SCIENTIST

B SC. (AUSTRALIAN ENVIRONMENTAL STUDIES)  

GRAD CERT ENVIRONMENTAL MANAGEMENT

ANDREW DICKINSON

ANDREW DICKINSON PAGE 1

Andrew Dickinson is the Brisbane Manager 

of PLACE Environmental. He is an Ecologist 

and Environmental Scientist with over over 15 

years consulting experience in Queensland, 

New South Wales, Victoria, Northern Territory 

and New Caledoina.   He has broad experience 

in terrestrial and aquatic resource assessment, 

weed and pest assessment, rehabilitation and 

revegetation, threatened species assessment, 

ecological planning, ecological monitoring, flora 

and fauna superintenting (spotter-catcher and 

vegetation removal), flora and fauna management 

planning and impact assessment servicing a variety 

of sectors including industry, minining, linear 

corridors (roads, rail, power and service corridors), 

telecommunications, urban development, 

government and NGOs.

 Andrew has particular project experience in South 

Eastern and Central Queensland and Northern 

New South Wales having conducted assessments 

in a variety of Australian ecosystems and 

biogeographic regions.  He has regularly designed, 

managed and implimented a range of baseline 

ecological assessments and impact studies to 

meet regulatory requirements of Local, State and 

Commonwealth Governments.
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EDUCATION

Bachelor of Science (Australian Environmental 

Studies), Griffith University

Graduate Certificate of Environmental 

Management, Griffith University

SHORT COURSES

› Remnant Vegetation Management Training 

Course (NRM October 2000)

› Regional Ecosystem Identification & 

Interpretation training course (EPA March 

1999).

› Environmental Monitoring and Testing for 

the Mining Industry (Centre for Mined Land 

Rehabilitation, University of Queensland May 

1997)

AFFILIATIONS

› Member, Environment Institute of Australia and 

New Zealand (MEIANZ)

› Member, Ecological Society of Australia

EXPERTISE

› Terrestrial and Aquatic Ecological/Biological 

Studies

› Environmental Planning

› Species Management Plans

› Environmental Impact Assessment

› Pre-clearing Koala/Fauna Survey’s and 

Superintending 

› Environmental Impact Assessment

› Rehabilitation and Revegetation

› Weed and Pest Management 

› Visual Assessment

› EPBC Assessment

› Ecological Monitoring

› Project Management

PAGE 2ANDREW DICKINSON

SELECTED PROJECTS

› PROJECT MANAGEMENT

› North East Business Park

› Nikenbah Powerline IAR

› Shute Harbour Marina

› ENVIRONMENTAL ADVICE AND 
SCREENING STUDIES

› Rosslyn Bay Ecological Assessment

› Burdekin River Dam Hydro 

› Proposed Rail Siding, Archerfield 

› IMPACT ASSESSMENTS

› LG Chem Plan EIS

› Australian Magnesium Project EIS

› Comalco Alumina Project

› WEED & PEST MANAGEMENT

› Chinchilla Parthenium Weed Assessment

› Charters Towers Declared Weed Assessment 

› Gladstone Environmental Weed Assessment 

› FAUNA ASSESSMENTS

› Enoggera Close Training Area

› Duaringa Weir EIS

› Forgan Bridge Targeted Species Assessment 

› AQUATIC ASSESSMENTS

› Duaringa Weir EIS

› Sefton Park and Glen Wilga EIS

› CAP Additional Aquatic Studies

› VEGETATION ASSESSMENTS

› QR Larapinta

› Amberley RAAF Base 

› South Walker Mine Vegetation Assessment 

SELECTED PROJECTS cont.

› VEGETATION MANAGEMENT

› Phosphate Hill Mine

› Vegetation Management Plans - residential 

sub-divisions in Brisbane City, Logan City, Pine 

Rivers Shire and Caboolture Shire.

› REGIONAL ECOSYSTEM 
MANAGEMENT

› Comalco Alumina Refinery

› Theodore Road 

› MINING ASSESSMENTS

› Mt Arthur North EIS - Flora & Fauna 

Assessment 

› Broadmeadow Vegetation Management 

Strategy 

› Mooranbah South and Grosvenor Mine Leases  

- River Ecological Assessment

› REHABILITATION & REVEGETATION

› St Connel Street Subdivision

› Kedron – Wavell Hockey Field

› South Walker Mine 

› MANAGEMENT PLANS

› QR Larapinta

› Fauna Management Plans – residential and 

industrial developments in SEQ.

› Wet Tropics Operations Management Plans 

– North Queensland, for Telstra

› Spotter Catcher – Fauna Management (pre-

clear assessment and spotter catcher) at over 

50 sites in Caboolture, Pine Rivers, Logan City, 

Gold Coast and Redland Local Government 

Areas.

 

› EPBC ASSESSMENT

› CAP Red Mud Disposal Area

› Telecommunications Facilities, Telstra
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EXPERIENCE

Current 

Consultant Terrain Analyst 

PLACE Environmental

2001 - Current   

Consultant Terrain Analyst 

GJR Holdings Pty Ltd

1990 - 2001 

Terrain Analyst 

URS Australia Pty Ltd, Associate 

1976 - 1990 

Principal Consultant  

Terrrain Analysis (Qld) Pty Ltd

1969 - 1976 

Terrain Evaluation Specialist 

Coffey & Hollingsworth Geotechnical Consultants

1954 - 1969 

Terrain Evaluation Specialist 

CSIRO Division of Soils and Applied Geomechanics

CONSULTANT TERRAIN ANALYST

DIPLOMA - AFFILATE ASCE

GAVAN RENFREY

GAVAN RENFREY PAGE 1

Gavan Renfrey is a Specialist Consultant - Terrain 

Analyst, with highly developed skills in terrain 

evaluation and mapping through airphoto 

interpretation, involving more than 30 years of 

project experience. His experience includes a 

comprehensive background in soils and geological 

studies and he has successfully introduced 

techniques of terrain analysis into geotechnical 

engineering and environmental planning studies. 

He has been involved in many major engineering 

feasibility and pre-investment and EIS studies 

for mining projects, line-of-route studies for 

roads and railways, gas, slurry and water supply 

pipelines, transmission lines, as well as agricultural 

land capability studies for major dam sites  

throughout Australia and East Asia. In particular, 

he has been involved in the assessment of soil/

landform erosion potential and the development 

of management strategies to minimise the impact 

of erosion. He also has had extensive experience 

in the assessment, mapping and management 

of acid sulfate soils in marine and estuarine 

enironments and  has recently been invited to 

join the QASSMAC Technical Committee to assist 

in formulating the guidelines for acid sulfate soil 

management in Queensland.

CURRICULUM VITAEPROFILES



EDUCATION

Diploma - Affilate ASCE

AFFILIATIONS

› Affiliate (Life) Member, American Society of 

Civil Engineers

› Member of the Australian Geomechanics 

Society

› Member of the International Society of 

Engineering Geology.

› Member of the Int. Society of Soil Mechanics 

and Foundation Engineering.

› Member of the Australian Society of Soil 

Science

EXPERTISE

› Line of Route and Engineering Feasibility 

Studies

› Terrain Classification Evaluation and Mapping

› Interpretation of Airphotos and Satellite 

Imagery

› Photo-Geological Lineament Interpretation and 

Mapping 

› Evaluation of Geology and Soil/Landform 

Relationships

› Acid Sulfate Soils Assessment and Management

› Urban and Agricultural Land Capability 

Assessment

› Slope Stability Hazard Mapping Utilising Air 

Photo Interpretation

› Soils and Erosion Studies and Topsoil Suitability 

Assessments for Mining Projects

PAGE 2GAVAN RENFREY

SELECT PROJECT EXPERIENCE

Line of Route Studies

› PNG-Qld Gas Project; terrain evaluation and 

environmental impact assessment for the 

construction of 2000km of buried gas pipeline 

from landfall on Cape York Peninsula to 

Gladstone Qld, for Chevron Asiatic Limited/PGP 

Joint Venture;

› Eastern Gas Pipeline - terrain analysis including 

a slope stability assessment, acid sulfate soil 

assessment, geotechnical and environmental 

impact assessment for 800km of pipeline 

construction; for BHP Petroleum Pty Ltd;

› Queensland Interconnect Project - terrain 

evaluation, slope stability assessment and 

environmental impact assessment for 400km 

of power transmission line construction for 

Pacific Power and the Queensland Electricity 

Commission.

› State Gas Pipeline – Environmental Assessment 

Study for Qld. Department of Resource 

Industries.

Soils, Land Suitability and Land 
Resources Studies

› Ensham Central Mine Expansion Project; terrain 

analysis for impact assessment of proposed 

open cut and underground mining operations; 

For Ensham Resources Pty Ltd and Hansen 

Consultants..

› The Groves Estate, Beaudesert Queensland; 

Investigation for on-site disposal of domestic 

wastewater. - including a supplementary report 

on containment of contaminants and nutrients 

to protect the local area drainage system; for 

QM Properties Pty Ltd.

› Rural Estates - subdivision at Bunya Mountains. 

Expert witness representing the Developer for a 

major (successful) litigation case involving DEH, 

QWRC and DPI as the Appellants.

› Duaringa Weir Project; Terrain analysis for land 

suitability, assessment of erosion potential 

and management and impact assessment for 

construction of the weir.

› Burnett River Dam, terrain evaluation and slope 

stability assessment for the construction a major 

dam site in asaouth-east Queensland, for Golder 

Associates

Mining & Infrastructure Dev. – Soils 
and Land Capability Assessments 

› Topsoil suitability survey – Southeast Kalimantan.  

Soil mapping and evaluation for the Petangis, 

Senakin and Satui mines, for BHP Minerals, 

Indonesia;

› Bradshaw Field Training Area – NT.  Soils and 

erosion monitoring of military training activities     

for Department of Defence.

› Glen Wilga Coal Mine Project – EIS.  Terrain 

analysis and topsoil suitability assessment for 

the mine site development. 

› TFTA Study – Dotswood.  Soils and land 

degradation for the extension of the Townsville 

Field Training Area for the Department of 

Defence.

Environmental and Land Capability 
Studies

› Parklea Land Development Study - urban land 

capability study for the Blacktown City Council 

(NSW), D.J. Douglas Pty Ltd.

› Stanwell Coke Plant Project EIS; terrain mapping 

soils and land capability assessment to assist 

project planning.

› Curtis Island (Qld) - urban land capability study 

for Esso Australia Ltd.

› Rimba Village Resettlement Brunei - site analysis 

for EBC/Halcrow Fox.

› Dotswood – TFTA Study. Soils and land 

degradation study for the extension of 

the Townsville Field Training Area, for the 

Department of Defence.

Environmental Engineering Studies

› New Territories, Hong Kong, Master Landscape 

and Planning Studies for PWD and NTDC. 

Studies have included - Sha Tin, Tsuen Wan, 

Junk Bay, Tai Po, Tuen Mun and N.E., New 

Territories proposed new town developments.

› Acid Sulfate Soils Study – Oyster Cove, 

Queensland.  Identification, mapping and 

analysis of the impacts of acid sulfate soils on 

a residential canal development, including 

preparation of an ASS management plan as 

part of the EIS prepared for the project; for the 

Developers - Vanwell Pty Ltd;
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APPENDIX B 
 

Soil Characterisation 
and Indicative Testing Results 



APPENDIX B: SITE/SOIL CHARACTERISATION 
 

Site ID/ 
Sample 

Depth (m) 

Terrain 
Unit 

 

Soil 
Horizon 

 

Soil Description 
 

 

Soil pH 
(1:5 H2O) 

 

EC 
(1:5 H2O) 
(mS/cm) 

Dispersion 
Class 

 

Comments/Soil 
Classification 

 
NBP 1/ 
0-0.1 

 
 

0.1-0.3 
 
 
 
 

0.3-0.7 
 
 
 
 

0.7-1.0 
 
 
 
 
 

1.0-11.5 
 
 
 
 

NBP 2/ 
0-0.15 

 
 

0.15-0.3 
 
 
 
 

RJl A.2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Qa C.5 
 
 
 
 
 
 
 
 

A 
 
 
 

A-B1 
 
 
 
 

B21 
 
 
 
 

B22 
 
 
 
 
 

B-C 
 
 
 
 

A 
 
 
 

B1 
 
 
 
 

Sandy Loam (SC) low plasticity, dark 
reddish brown (5YR3/3), massive to 
weakly cohesive , trace of fine 
(Fe/Mn) gravel <3mm 
Sandy Clay Loam (SC-CL) low to 
medium plasticity, dusky red 
(2.5YR3/4), massive weakly cohesive 
to weak fine polyhedral structure 
(FDC)V  
Light Clay (CL), low to medium 
plasticity, dark red .5YR4/6), massive 
cohesive, weak fine to medium 
polyhedral (F-St D C),trace fine (Fe) 
gravel 
Light to Medium Clay (CL), low to 
medium plasticity, dark red .5YR3/6), 
massive cohesive, weak fine to 
medium polyhedral (St D C), trace 
fine (Fe) gravel and HW rock 
inclusions 
Medium Clay (CL), low to medium 
plasticity, yellowish red .5YR5/6), 
massive cohesive (F-St D C) with 
25% (Fe) rounded gravel to 10 mm 
                  *                          * 
Silty Clay Loam (CL-ML) low to 
medium plasticity, brown 7.5YR4/3), 
massive to weak medium prismatic-
polyhedral (F D C) 
Clay (CL-CH) medium to high plast-
icity,dark brown (7.5YR3/3, cohesive, 
weak to mod. medium prismatic (F-St 
D C)  
                                             

5.3 
 
 
 

5.2 
 
 
 
 

5.1 
 
 
 
 

5.1 
 
 
 
 
 

5.1 
 
 
 

* 
4.8 

 
 
 

4.8 
 
 
 
   

0.01 
 
 
 

0.01 
 
 
 
 

0.01 
 
 
 
 

0.01 
 
 
 
 
 

0.01 
 
 
 

* 
0.04 

 
 
 

0.04 
 
 
 
   

5 
 
 
 

5 
 
 
 
 

6 
 
 
 
 

6 
 
 
 
 
 

6 
 
 
 
 

3(3) 
 
 
 

2(2) 
 
 
 
 

Crest of low ridge, with loamy 
surface Red Earth soils 
(Gn2.12); Ferric Acidic Red 
Kandosol 
Fibrous roots 
 
 
 
 
Some plant roots 
 

 
 
 

Non-dispersive 
 
 
 
 
 

Non-dispersive 
 
 
 
 

Gently inclined slope with thin 
silt loamy surface duplex soil 
(Db2.11); Mottled Subnatric 
Brown Sodosol 
Strong dispersion 

 
 
 
 



 
0.4-0.6 

 
 
 

0.8-1.0 
 
 
 

1.0-1.2 
 
 
 
 

NBP 3 
0-0.15 

 
0.15-0.35 

 
 
 

0.35-0.5 
 
 
 
 

0.6-0.75 
 
 
 
 

0.9-1.0 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

RJl B.3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
B21 

 
 
 

B22 
 
 
 

B23 
 
 
 
 

A1 
 
 

A2 
 
 
 

B1 
 
 
 
 

B21 
 
 
 
 

B22 
 
 
 
 
 
 
 

 
Clay (CH) high plasticity dark brown 
(7.5YR3/3) diffusely mottled yellow-
brown, mod. strong blocky-prismatic 
(V St M C)  
Clay (CH) high plasticity dark 
yellow-brown (10YR4/4) diffusely 
mottled orange brown, massive 
apedal cohesive (V St M C) 
Clay (CH) high plasticity dark 
yellow-brown (10YR4/4) diffusely 
mottled orange and red-brown, 
massive apedal cohesive (V St M C) 
                  *                         *               
Sandy Loam (SP-SC) just plastic grey 
brown (10YR4/2), massive, partly 
cohesive to loose, many fibrous roots 
Sandy Clay Loam (SC) low plasticity 
yellowish-brown (10YR4/4)massive 
apedal cohesive tending to weak fine 
to medium prismatic (St D C) 
Sandy Light Clay (CL) low plasticity 
yello-brown (10YR5/8), massive 
apedal cohesive tending to weak fine 
to medium prismatic (F D C) with 
fibrous roots 
Light Clay (CL) low to medium 
plasticity, yellowish red (5YR5/8), 
massive apedal friable weakly 
cohesive to weak fine prismatic 
(S-F M C) 
Light to Medium Clay (CL) low to 
medium plasticity, strong brown 
(7.5YR5/6), massive cohesive to  
weak fine to medium prismatic  
(V St D C) 
 
                *                          * 
 

 
4.6 

 
 
 

4.4 
 
 
 

4.4 
 
 
 

* 
6.0 

 
 

5.5 
 
 
 

5.1 
 
 
 
 

5.2 
 
 
 
 

5.4 
 
 
 
 
 

* 
 

 
0.18 

 
 
 

0.27 
 
 
 

0.33 
 
 
 

* 
0.00 

 
 

0.04 
 
 
 

0.10 
 
 
 
 

0.09 
 
 
 
 

0.07 
 
 
 
 
 

* 
 

 
2(1) 

 
 
 

2(2) 
 
 
 

2(2) 
 
 
 
 

3(1) 
 
 

5 
 
 
 

6 
 
 
 
 

6 
 
 
 
 

6 
 
 
 
 
 
 
 

 
Mod. to strong dispersion 

 
 
 

Strong dispersion 
 
 
 

Strong dispersion, slightly 
saline 

 
 

 
Marginal slope of broad low 
rise with sandy surface grad-
ational Yellow-Red Earth 
(Gn2.24); Acidic Yellow 
Kandosol 

 
 

Non-dispersive 
 
 
 
 

Non-dispersive 
 
 
 
 

Non-dispersive 
 
 
 
 
 
 
 



 
NBP 4/ 
0-0.25 

 
 

0.25-0.4 
 
 
 

0.5-0.65 
 
 
 
 

0.75-0.9 
 
 
 
 

0.9-1.2 
 
 
 
 
 

NBP 5/ 
0-0.1 

 
 

0.1-0.4 
 
 
 
 

0.6-0.8 
 
 
 
 

 
RJl B.3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RJl B.4 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
A1 

 
 
 

A2 
(Pale) 

 
 

A2-B1 
(Bleach) 

 
 
 

B2 
 
 
 
 

B2-C 
 
 
 
 
 

A11 
 
 
 

A12 
 
 
 
 

A2 
(Pale) 

 
 
 

 
Sand (SP-SM) fineto medium-
grained, non-plastic, brown weak fine 
polyhedral to prismatic, partly  
granular loose, many fibrous roots 
Silty Sand (SM) fine to medium-
grained non-plastic grey-brown 
(10YR5/2), massive weakly cohesive  
to loose 
Light Clayey Sand (SM-SC) fine to 
medium-grained, just plastic light 
grey (10YR7/2) diffusely mottled 
reddish-yellow, massive, weakly 
cohesive (S-F MC) 
Sandy Clay (CL) medium plasticity, 
light brown and reddish-yellow 
diffusely mottled (7.5YR6/4-6/6), 
massive cohesive to weak fine 
prismatic, friable (F M C) 
Sandy Clay (CL) medium plasticity, 
dark red (2.5YR4/8) and orange 
coarsely mottled, massive apedal 
cohesive (F-St M C) 
               *                           * 
 
Sand (SP) fine to medium-grained, 
non-plastic, very dark grey (10YR3/1) 
massive single-grain loose copious 
fibrous roots  
Silty Sand (SM) fine to medium-
grained, non-plastic, very dark grey-
brown (10YR3/2), apedal massive 
slightly cohesive to loose (S-F MC) 
some fibrous roots  
Silty Sand (SM) fine to medium-
grained, just plastic, grayish-brown 
(10YR5/2), apedal massive slightly 
cohesive (S-F MC), few fibrous roots 
 

 
5.1 

 
 
 

4.5 
 
 
 

4.6 
 
 
 
 

4.8 
 
 
 
 

4.8 
 
 
 

* 
 

4.6 
 
 
 

4.7 
 
 
 
 

5.1 
 
 
 
 

 
0.00 

 
 
 

0.00 
 
 
 

0.00 
 
 
 
 

0.01 
 
 
 
 

0.01 
 
 
 

* 
 

0.10 
 
 
 

0.01 
 
 
 
 

0.00 
 
 
 
 

 
5 
 
 
 

5 
 
 
 

5 
 
 
 
 

5 
 
 
 
 

6 
 
 
 
 
 

5 
 
 
 

5 
 
 
 
 

3(2) 
 
 
 
 

 
Gently inclined marginal slope 
with sandy surface duplex soil 
(Dy5.71); Mottled Dystrophic 
Yellow-Brown Kurosol 
Slightly dispersive fines 
 
 
 
Slightly dispersive fines 
 
 
 
 
Slightly dispersive 
 
 
 
 
Some Mn staining in fissures 
 
 
 
 
 
Gently inclined slope with 
sandy surface duplex soil –
Gleyed Podzolic soil (Dg4.81); 
Kurosolic Redoxic Hydrosol 
Slightly dispersive fines 
 
 
 
 
Moderately dispersive fines 
 
 
 
 



 
1.0-1.1 

 
 
 
 
 

NBP 6/ 
0-0.15 

 
 

0.3-0.5 
 
 
 
 

0.5-0.65 
 
 
 
 
 

0.8-0.9+ 
 
 
 
 

NBP 7/ 
0-0.25  

 
 
 

0.25-0.45 
 
 
 

0.5-0.6 
 
 

 
 
 
 
 
 
 

RJl B.4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RJl A.2 
 
 
 
 
 
 
 
 
 
 
 

 
B 
 
 
 
 
 

A1 
 
 
 

A2 
Sporadic 

 
 
 

B 
 
 
 
 
 

B-C 
 
 
 
 

A 
 
 
 
 

B1 
 
 
 

B21 
 
 

 
Sandy Clay (CL) medium plasticity, 
light grey (10YR7/2) diffusely 
mottled brownish-yellow, apedal 
massive cohesive (St M C) 
                 *                         * 
 
Sand (SP) fine to medium-grained 
non-plastic, grey (7.5YR5/1) massive 
apedal loose, some weakly cohesive 
lumps (S-F D C) 
Silty Sand (SP-SM) fine to medium-
grained non-plastic, grey (10YR6/2) 
diffusely mottled yellow-brown, 
massive apedal partly cohesive friable 
to loose, (F M C) 
Clay (CL-CH) medium to high 
plasticity, light grey (10YR7/2) and 
brownish –yellow mottled, massive 
apedal cohesive tending to weak 
polyhedral (F-St M C) some s/r (Fe)  
gravel 
Clay (CL-CH) medium to high 
plasticity, light grey (10YR7/2) and 
red (10R4/6) 
                  *                         * 
 
Sandy Clay Loam (SC CL) low to 
medium plasticity dark brown 
(10YR3/3) weak platey to massive 
cohesive (St D C) 
 
Silty Light Clay (CL) low to medium 
plasticity, dark yellowish 
brown(10YR4/4)massive apedal 
cohesive friable (F M C)  
Light Clay (CL) low to medium 
plasticity, red (2.5YR5/6) massive 
apedal cohesive friable (F M C) 

 
5.1 

 
 
 

* 
 

5.0 
 
 
 

5.1 
 
 
 
 

5.0 
 
 
 
 
 

4.9 
 
 

* 
 

5.8 
 
 
 
 

5.7 
 
 
 

6.2 
 
 

 
0.05 

 
 
 

* 
 

0.01 
 
 
 

0.00 
 
 
 
 

0.01 
 
 
 
 
 

0.00 
 
 

* 
 

0.01 
 
 
 
 

0.04 
 
 
 

0.03 
 
 

 
2(2) 

 
 
 
 
 

5 
 
 
 

5 
 
 
 
 

5 
 
 
 
 
 

6 
 
 
 
 

5 
 
 
 
 

5 
 
 
 

6 
 
 

 
Strongly dispersive 
 
 
 
 
 
Lower slope of broad low rise 
with sandy surface duplex soil- 
Gleyed Podzolic (Dg4.71); 
Kurosolic Redoxic Hydrosol 
Slightly dispersive fines 
 
 
 
 
Slightly dispersive 
 
 
 
 
 
Non-dispersive 
 
 
 
 
Upper marginal slope of broad 
low rise with loamy surface 
gradational Red Earth soil 
(Gn2.21); Mesotrophic Red 
Kandosol 
Slightly dispersive 
 
 
 
Non-dispersive 
 
 



 
 

0.85-0.95 
 
 

1.4-1.6 
 
 
 
 

NBP 8/ 
0-0.1 

 
 
 

0.1-0.4 
 
 

0.4-0.6 
 
 
 

0.8-0.9+ 
 
 
 
 

NBP 9/ 
0-0.15 

 
 

0.3-0.5 
 
 

0.7-0.9 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Qha C.5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RJl B.3 
 
 
 
 
 
 
 
 
 
 
 

 
 

B22 
 
 

B-C 
 
 
 
 

A 
 
 
 
 

B21 
 
 

B22 
 
 
 

D 
 
 
 
 

A1 
 
 
 

A2 
Sporadic 

 
B 
 
 
 
 

 
 
Clay (CL) low to medium plasticity, 
red (2.5YR4/8) massive apedal 
cohesive friable (F M C) 
Clay (CL) medium plasticity, dark red 
(10R4/8) massive apedal cohesive 
friable (F M C) 
                 *                        * 
 
Sandy Clay Loam (CL) low to 
medium plasticity, grey-brown, 
massive apedal loose highly organic 
with fibrous roots 
 
Clay (CL-CH) medium to high 
plasticity, brown (7.5YR4/4) massive, 
apedal cohesive friable (F-St D C) 
Sandy Clay medium plasticity strong 
brown (7.5YR4/6) , weak fine to 
medium prismatic (F-St M C) with 
medium to coarse sandy inclusions 
Sand (SW-SP) medium to coarse-
grained non-plastic pale pinkish 
brown, massive granular loose 
                   *                       * 
 
Sandy Loam (SM-SC) just slightly 
plastic dark grey (10YR4/1) massive 
granular with some weakly cohesive 
lumps(S M C) 
Silty Sand (SM) fine to medium-
grained, non-plastic grayish-
brown(10YR5/2) 
Light Clay (CL) low to medium 
plasticity, yellowish- brown 
(10YR5/8) with light grey and brown 
mottling, weak fine prismatic to 
massive cohesive, friable (F M C) 

 
 

5.9 
 
 

5.9 
 
 

* 
 

5.8 
 
 
 
 

5.6 
 
 

5.4 
 
 
 

6.5 
 
 

* 
 

5.8 
 
 
 

5.8 
 
 

5.3 
 
 
 
 

 
 

0.01 
 
 

0.01 
 
 

* 
 

0.03 
 
 
 
 

0.02 
 
 

0.02 
 
 
 

0.00 
 
 

* 
 

0.00 
 
 
 

0.01 
 
 

0.25 
 
 
 
 

 
 

6 
 
 

6 
 
 
 
 

5 
 
 
 
 

6 
 
 

3(1) 
 
 
 
- 
 
 
 
 

5 
 
 
 

5 
 
 

6 
 
 
 
 

 
 
Non-dispersive 
 
 
Non-dispersive 
 
 
 
 
Gently undulating alluvial 
plain with thin sandy loamy 
surface duplex soil (Db3.51); 
Humose Mesotrophic Brown 
Chromosol  
Non-dispersive 
 
 
Slightly dispersive 
 
 
 
 
 
 
 
 
Mod. steep mid slope on low 
rise with sandy surface duplex 
soil (Dy3.71); Mottled Yellow-
Brown Kurosol-Chromosol 
Slightly dispersive 
 
 
Non-dispersive 
 
 
 
 



 
1.0-1.1 

 
 
 
 

NBP 10/ 
0-0.15 

 
 
 

0.2-0.35 
 
 
 
 

0.35-0.5 
 
 
 
 

0.6-0.8 
 
 

0.9-1.1 
 
 
 
 
 
 

 
 
 
 
 
 

Qa C6 

 
B-C 

 
 
 
 

A 
 
 
 
 

B1 
 
 
 
 

B21 
 
 
 
 

B22 
 
 

B3  
 
 
 
 
 

 
Medium Clay (CL) medium plasticity 
light brownish grey (10YR6/2) with 
coarse red mottles 
                     *                      * 
 
Clay (CL-CH) medium to high 
plasticity very dark grey (10YR3/1), 
mod. strong fine to medium blocky-
prismatic, friable (F-St D C) 
 
Clay (CH) high plasticity dark grey 
(10YR4/1) and yellowish-brown 
mottled (10YR5/8); mod. strong 
medium blocky to fine prismatic, 
friable (St M C) 
Clay (CH) high plasticity, light 
brownish-grey (10YR6/2) and 
yellowish-brown mottled (10YR5/8), 
massive apedal cohesive saturated  
(St M C), with pockets of coarse sand 
Silty Clay (CL-CH) medium to high 
plasticity pale grey (10YR6/1), 
massive apedal  saturated (S-F M C) 
Clay (CL-CH) medium to high plast-
icity, pale grey (10YR6/1), massive 
cohesive to weak  to weak fine 
prismatic, (V St M C), with pockets 
of coarse sand. 

 
5.4 

 
 

* 
 

5.3 
 
 
 
 

4.9 
 
 
 
 

4.9 
 
 
 
 

5.2 
 
 

4.9 
 
 
 
 
 
 

 
0.29 

 
 

* 
 

0.01 
 
 
 
 

0.01 
 
 
 
 

0.01 
 
 
 
 

0.01 
 
 

0.29 

 
6 
 
 
 
 

2(1)  
 
 
 
 

2(3) 
 
 
 
 

2(3) 
 
 
 
 

1 
 
 

5 
 

 
Non-dispersive, slightly saline 
 
 
 
 
Broad depression, hummocky 
surface with Grey-Brown Clay 
soils Uf6 41-Ug6.2; Acidic 
Sodic Dermosolic Redoxic 
Hydrosols or Epiacidic-
Mottled Crusty Grey Vertosols 
 
 
 
 
Strongly dispersive 
 
 
 
 
Very strongly dispersive 
 
 
Slightly dispersive 
 

Abbreviations Used:  Soft (S), Firm (F), Stiff (St), Very  Stiff (V St), Moist (M), Dry (D), Consistence (C), Sub-rounded (s/r), Ferruginous (Fe). 
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APPENDIX C: DESCRIPTION OF TERRAIN UNITS 
 
Geological Regime: (Qha):- Quaternary Holocene Alluvium – clay silt and sand deposits in active floodplain, stream channels and intermediate and lower stream terraces. 

Terrain 
Unit No 

Landform Soils Comments 
 

Qha C.1-4 Gently undulating, gently inclined or near flat 
plains with slopes 0-0.5%, mostly dry surface 
conditions 

Deep uniform fine to medium-grained pale orange, grey or 
brown sand or silty sand, and thick sandy surface duplex 
soils with pale grey, yellow-brown or red mottled clayey 
sand to sandy clay subsoils; Siliceous/Earthy Sands, Gleyed 
Podzolic soils 

Deep sand with very low plant vailable water holding 
capacity (PAWC). Locally impeded to poor subsoil drainage 
conditions occur where mottled clayey sand, sandy clay 
subsoils occur 

Qha C.5 Near flat to gently undulating plain with slopes 
<1%, with local low rises (slopes 1-3%);  mostly 
seasonally dry surface conditions 

Shallow to deep uniform brown clay soils or thin fine sandy 
to silt loamy surface duplex soils with grey-brown, or yellow 
brown diffusely mottled stiff sandy clay or medium to heavy 
clay subsoils (Soil Class 5); in places underlain by sandy 
alluvium or sandy  residual soils - HW sandstone, in the 
substrate; Alluvial Soils, Brown or Grey Clay soils 

Variable thickness of clayey alluvium underlain by sandy 
substrate materials.  Some areas of reactive (shrink/swell) 
clay soils may occur within the unit. Access restricted during 
the wet season 

Qha C.6 Undulating gently inclined or near flat plains 
(slopes 0-0.5%) mostly seasonally dry surficial 
soil conditions 

Mostly deep soft uniform or gradational dark grey brown or 
brownish black plastic clays with dark brown, yellow-brown 
and pale grey mottled, mostly saturated medium to heavy 
clay subsoils; Humic Gley and Alluvial Black Earth soils 

Seasonally high groundwater table occurs in these areas; 
potential acid sulfate soils (PASS) may occur within the unit. 
Access restricted in wet season 

Qha D.5 Near flat to broadly depressional or very gently 
undulating plains (slopes 0-0.5%), locally poorly 
drained with seasonally wet surface conditions 

Mixed occurrences of uniform or gradational clay soils or 
thin loamy surface duplex soils with dark brown, red brown 
or yellow brown stiff sandy or silty clay or medium to heavy 
clay subsoils; Alluvial Soils, Brown or Grey Clay soils 

Local areas subject to surface water ponding; reactive 
(shrink swell) clay soils may occur within the unit 

Qha D.6 Near flat to broadly depressional or gently 
undulating plains (slopes 0-0.5%), locally low-
lying and poorly drained with seasonally wet 
surface conditions 

Mostly deep soft uniform or gradational dark grey brown or 
brownish black plastic clays with dark brown, yellow-brown 
and pale grey mottled, mostly saturated medium to heavy 
clay subsoils; Humic Gley and Alluvial Black Earth soils 

Up to about 0.5m of soft plastic clay soils underlain by stiff 
saturated clay subsoils; reactive (shrink/swell) clay soils may 
occur within the unit. 

Qha E.6 Stream terraces, channel floors and banks and 
low flood terraces overall slopes <1%, steeper 
on channel banks 

Mostly deep soft uniform or gradational dark grey brown or 
brownish black plastic clays with dark brown, yellow-brown 
and pale grey mottled, mostly saturated medium to heavy 
clay subsoils; Humic Gley and Alluvial Black Earth soils 

Subject to frequent flooding and local scouring along 
channel banks 

Qha G.1 Flat to gently undulating sand plains and 
undulating low sand ridges and sandy rises, 
slopes up to 5% on the steeper slope margins 

Deep (2-3m) uniform fine to medium-grained sand soils; 
Siliceous Sands, Earthy Sands, underlain by soft to firm and 
stiff  clays and sandy clay substrate materials 

Loose single-grain sand with very low PAWC 



 

 
 
Geological Regime: Qe:- Quaternary Estuarine Alluvium – clay, silt and sand deposits; as mapped, includes tidal channels and flats with mangroves fringing tidal inlets. 
Terrain 
Unit No 

Landform Soils Comments 
 

Terrain 
Unit No 

Landform Soils Comments 
 

Qe D.6 Near flat to very gently undulating slightly 
elevated estuarine flats, surface slopes <0.5% 

Mostly deep soft uniform or gradational dark grey brown or 
brownish black plastic clays with dark brown, yellow-brown 
and pale grey mottled, mostly saturated medium to heavy 
clay subsoils; Humic Gley and Alluvial Soils 

Floodprone with up to about 0.5m of soft plastic clay soils 
underlain by stiff saturated clay subsoils; (shrink/swell) 
reactive clay soils may occur locally 

Qe F.6 Estuarine flats, oxbows, abandoned river 
channels, tidal mangrove flats, tidal inlets with 
mangroves fringing, seasonal/permanent 
swampy areas 

Dark grey or brownish black soft plastic clays or silty clay 
with yellow-brown and pale grey mottled, mostly saturated 
medium to heavy clay subsoils; Humic Gley and Alluvial Soils 

Locally subject to inundation, poorly drained and lower-lying 
swampy areas; PASS may occur within the unit 

 
Geological Regime: (Qa):- Quaternary Alluvium – floodplain and older alluvial plain deposits, clay, silt sand and gravel. 
Terrain 
Unit No 

Landform Soils Comments 
 

Terrain 
Unit No 

Landform Soils Comments 
 

Qa C.5 Broadly rounded gently inclined interfluves and 
older alluvial plains; slopes 1-3% 

Mixed occurrences of uniform or gradational clay soils and 
thin loamy surface duplex soils with dark brown, red brown 
or yellow brown stiff sandy or silty clay to medium or heavy 
clay subsoils; Alluvial Soils, Brown or Grey Clay soils 

Reactive (shrink swell) clay soils may occur within the unit 

Qa C.6. Undulating gently inclined or near flat alluvial 
plains, moderately well-drained mostly 
seasonally dry surficial soil conditions 

Mostly deep soft uniform or gradational dark grey brown or 
brownish black plastic clays with dark brown, yellow-brown 
and pale grey mottled, mostly saturated medium to heavy 
clay subsoils; Humic Gley and Alluvial Black Earth soils 

Periodically floodprone with up to about 0.5m of soft plastic 
claysoils underlain by stiff saturated clay subsoils; 
(shrink/swell) reactive clay soils may occur locally 

Qa E.6 Stream channels and low flood terraces, overall 
slopes <1%, steeper on low channel banks 

Mostly deep soft uniform or gradational dark grey brown or 
brownish black plastic clays with dark brown, yellow-brown 
and pale grey mottled, mostly saturated medium to heavy 
clay subsoils; Humic Gley and Alluvial Soils 

Subject to frequent flooding and local scouring along 
channel banks 

 



 

 
Geological Regime: (RJl):- Triassic-Jurassic Landsborough Sandstone – comprising litho-feldspathic labile and quartzose sandstone, siltstone and shale. 
Terrain 
Unit No 

Landform Soils Comments 
 

    
RJl A.2 Broadly rounded crestal areas and upper 

marginal slopes on low ridges and broad low 
rises; slopes 1-3% on the steeper margins 

Sandy to loamy surface gradational red massive earth soils 
with a gradual change from light clay  through light to 
medium to medium clay subsoils; Red Earths 

Mostly well-drained soils with moderately high PAWC 

RJl B.3 Gently to moderately inclined middle to upper 
slopes of low hills, ridges and low rises; slopes 
variable, mostly in the range 3-5% locally up to 
10% 

Sandy to sandy loam surface mainly  gradational yellow 
massive earth soils with yellow-brown sandy clay subsoils; 
Yellow Earths, some Yellow Podzolic soils 

Moderately well-drained but less well-drained and lower 
PAWC than terrain unit RJl A.2 

RJl B.4 Gently to moderately inclined mostly planar to 
concave lower slopes of low hills, ridges and low 
rises; slopes variable 2-5% locally steeper 

Sandy loam or sandy surface duplex soils with pale grey and 
yellow-brown or red mottled sandy clay to light, medium or 
heavy clay subsoils; Gleyed Podzolic soils 

Impeded to poorly drained , distinctly mottled clay subsoils 
with seasonally perched groundwater table conditions 
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APPENDIX D: LABORATORY ANALYTICAL DATA – SUMMARY 
Site No. NBP 1 NBP 1 NBP 1 NBP 1 NBP 2 NBP 2 NBP 2 NBP 2 NBP 4 NBP 4 NBP 4 
Depth (m) 0-0.15 0.15-0.3 0.3-0.7 0.7-1.0 0-0.15 0.15-0.3 0.4-0.6 0.8-1.0 0-0.25 0.25-0.4 0.5-0.65 

Analysis 

Map Unit RJl A.2 Qa C.5 RJl B.3 
pH (1:5 H2O)  5.6 5.4 5.3 5.3 4.9 5.0 4.9 4.7 5.3 4.9 5.2 
EC (1:5 H2O) dS/m 0.02 0.02 0.02 0.02 0.06 0.06 0.15 0.24 0.02 0.01 0.01 

Chloride (Cl) mg/kg 19 13 16 18 32 39 110 240 15 17 15 
Nitrate Nitrogen mg/kg <1 <1 <1 <1 6 1 <1 <1 <1 <1 <1 
Phosphorus (P) mg/kg 18 4 1 1 13 8 3 2 10 6 2 
Organic Matter % 3.3 2.7 1.2 1.4 3.1 3.2 2.2 1.7 2.6 1.8 0.6 

Sulfur (S) mg/kg 1.6 1.2 32.2 19.0 4.7 4.5 15.5 25.8 1.4 1.5 1.3 
Calcium (Ca) mg/kg 250 170 150 86 160 81 47 24 91 8 19 
Potassium (K) mg/kg 71 52 32 1 31 5 18 20 4 <1 0 
Magnesium Mg) mg/kg 120 110 200 210 200 270 570 770 32 9 26 
Sodium (Na) mg/kg 6 7 8 12 84 160 440 730 5 2 3 
Aluminium (Al) mg/kg - 70 22 24 200 380 900 890 52 69 58 

CEC - (ECEC) meq/100g 2.44 2.65 2.80 2.54 5.15 7.60 16.99 19.58 1.32 0.90 0.97 
Ex. Sodium meq/100g 0.03 0.03 0.03 0.05 0.36 0.69 1.92 3.17 0.02 0.01 0.01 
Ex. Potassium meq/100g 0.18 0.13 0.08 <0.01 0.08 0.01 0.3 0.05 0.01 <0.01 <0.01 

Ex. Calcium meq/100g 1.25 0.84 0.76 0.43 0.81 0.41 1.4 0.12 0.45 0.04 0.10 
Ex. Magnesium meq/100g 0.98 0.88 1.68 1.79 1.66 2.28 4.77 6.39 0.26 0.08 0.22 
Ex. Aluminium meq/100g - 0.77 0.25 0.27 2.24 4.21 10.01 50.3 0.58 0.77 0.64 
Ex. Sodium (ESP) % 1.2 1.1 1.1 2.0 7.0 9.1 11.3 16.2 1.5 1.1 1.0 
Ex. Potassium % % 7.4 4.9 2.9 0.0 1.6 0.1 0.3 0.3 0.8 0.0 0.0 
Ex. Calcium % % 51.2 31.7 27.1 16.9 15.7 5.4 1.4 o.6 34.1 4.4 10.3 
Ex. Magnesium % % 40.2 33.2 60.0 70.5 32.2 30.0 28.1 32.6 19.7 8.9 22.7 
Ex. Aluminium % % - 29.1 8.9 10.6 43.5 55.4 58.9 50.3 43.9 85.6 66.0 
Ca/Mg  Ratio 1.3 1.0 0.5 0.2 0.5 0.2 0.1 0.0 1.7 0.5 0.5 
Copper (Cu) mg/kg 0.2 <0.1 <0.1 <0.1 0.9 0.9 <0.1 <0.1 <0.1 <0.1 <0.1 
Iron (Fe) mg/kg 91 137 6 5 707 522 30 23 91 59 25 

Manganese (Mn) mg/kg 8 2 <1 <1 4 1 <1 <1 1 <1 <1 
Zinc (Zn) mg/kg 1.4 0.2 <0.1 <0.1 0.6 0.4 <0.1 <0.1 0.2 0.2 0.5 
Boron (B) mg/kg 0.5 <0.5 <0.5 0.9 0.8 0.6 0.7 0.9 <0.5 0.6 <0.5 

 



 

 
Site No. NBP 4 NBP 7  NBP 7 NBP 7 NBP 7 NBP 8 NBP 8  NBP 8  
Depth (m) 0.75-0.9 0-0.25 0.25-0.5 0.5-0.6 0.85-1.0 0-0.1 0.2-0.4 0.4-0.6 

Analysis 

Map Unit RJl B.3 RJl A.2 Qha C.5 
pH (1:5 H2O) - 5.3 6.1 6.1 6.2 6.1 5.8 5.8 5.7 
EC (1:5 H2O) dS/m 0.02 0.02 0.02 0.03 0.02 0.03 0.02 0.02 

Chloride (Cl) mg/kg 12 15 15 15 16 19 <1 25 
Nitrate Nitrogen mg/kg <1 1 1 1 <1 <1 3 <1 
Phosphorus (P) mg/kg 1 6 2 1 2 12 3 2 
Organic Matter % 0.9 4.5 2.2 1.0 <0.6 7.2 2.9 1.3 

Sulfur (S) mg/kg 5.7 1.3 2.6 15.8 44.9 1.2 1.5 1.3 
Calcium (Ca) mg/kg 14 580 390 420 370 660 910 650 
Potassium (K) mg/kg <1 15 <1 1 5 100 69 53 
Magnesium Mg) mg/kg 170 120 120 200 280 180 380 280 
Sodium (Na) mg/kg 13 13 9 16 23 12 53 38 
Aluminium (Al) mg/kg 69 - - - - - - - 

CEC - (ECEC) meq/100g 2.32 4.02 2.97 3.87 4.29 5.14 8.12 5.84 
Ex. Sodium meq/100g 0.05 0.05 0.04 0.07 0.10 0.05 0.23 0.16 
Ex. Potassium meq/100g <0.01 0.04 <0.01 <0.01 0.01 0.26 0.18 0.14 

Ex. Calcium meq/100g 0.07 2.92 1.94 2.12 1.85 3.31 4.54 3.24 
Ex. Magnesium meq/100g 1.43 1.01 0.99 1.68 54.3 1.52 3.17 2.30 
Ex. Aluminium meq/100g 0.77 - - - - - - - 
Ex. Sodium (ESP) % 2.2 1.2 1.3 1.8 2.3 1.0 2.8 2.7 
Ex. Potassium % % 0.0 1.0 0.0 0.0 0.2 5.1 2.2 2.4 
Ex. Calcium % % 3.0 72.6 65.3 54.8 43.1 64.4 55.9 55.5 
Ex. Magnesium % % 61.6 25.1 33.3 43.4 54.3 29.6 39.0 39.4 
Ex. Aluminium % % 33.2 - - - - - - - 
Ca/Mg  Ratio 0.0 2.9 2.0 1.3 0.8 2.2 1.4 1.4 
Copper (Cu) mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 0.4 0.5 0.6 
Iron (Fe) mg/kg 16 79 22 5 3 137 46 37 

Manganese (Mn) mg/kg <1 20 6 <1 <1 5 <1 <1 
Zinc (Zn) mg/kg <0.1 0.3 0.5 0.3 0.2 0.8 0.3 0.5 
Boron (B) mg/kg 0.7 0.5 0.6 0.9 1.0 0.5 0.7 <0.5 
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APPENDIX E:  DISCUSSION AND INTERPRETATION OF SOIL CHEMICAL/FERTILITY PROPERTIES 
 
E.1 Introduction 
 
The following information and comments are included to provide a general guide and to assist in 
relation to the interpretation of general soil chemical and soil fertility attributes and should be read in 
conjunction with the results of the indicative testing in Appendix C and the summary laboratory 
analytical results included in Appendix D. 
 
E.2 Levels of Major Soil Nutrients 
 
With respect to topsoil suitability and existing general levels of soil fertility, depending on soil texture 
and plant available moisture capacity, some of the more important soil chemical requirements relate to 
the general levels of soil available nitrogen, phosphorus, potassium and organic matter content.  With 
respect to the surficial soil horizons, the general levels of soil nutrients relevant for normal plant growth 
are as follows: 
 

Soil Nutrient Level Ratings 
Analyte Unit Very Low Low Medium High Very High 

Nitrogen (NO3) mg/kg <5 5-15 15-25 25-50 >50 
Phosphorus (P) mg/kg <5 5-10 10-17 18-25 25 

Potassium (Ex. K) me/100g <0.2 0.2-0.3 0.3-0.7 0.7-2.0 >2.0 

Organic Matter (OM)  % <1.0 1.0-2.0 2.0-3.0 3.0-5.0 >5.0 

 
A summary of the results of these analyses is as follows: 
 

• Levels of nitrate nitrogen were very low to low in the samples analysed. 
• Levels of phosphorus were mostly in the medium range  in the surficial soil horizons. 
• Levels of available (exchangeable) potassium (Ex. K) were mostly very low or low in the samples 

analysed. 
• Levels of organic matter (OM) content in the surficial soil horizons were in the medium or high 

range. 
 
E.3 Soil pH (1:5 H2O) 
 
Soil pH is a measure of the acidity or alkalinity of a soil.  It characterises the chemical environment of the 
soil and provides a guide to likely mineral deficiencies and toxicities for plant growth.  According to 
Bruce and Rayment (1982), the general interpretation for soil pH (1:5 H2O) is as follows: 
 

Soil pH (1:5 H2O) Soil Acidity/Alkalinity 
8.5 or higher Strongly or very strongly alkaline 
7.5 to 8.4 Mildly to moderately alkaline 
6.5 to 7.4 Neutral 
6.4 to 5.5 Slightly to moderately acidic 
5.4 to 4.5 Strongly to very strongly acidic 
<4.5 Extremely acidic 

 
The preferred range for most plants varies between pH 6.0 to 8.0 depending on the plant species.   
For the samples tested, pH levels in the surficial soil horizons and in the deeper subsoil layers were all 
within the very strongly to moderately strongly acidic range (pH 4.5-6.1).  Soil Class 5 in terrain unit Qa 
C.5 was very strongly acidic (pH 4.4-5.0) throughout the profile.  
 
E.4 Salinity – Electrical Conductivity (EC-1:5 H2O) 
 
Salinity relates to the presence of water soluble salts, mainly sodium, calcium and magnesium, which 
may be in the form of chlorides, sulfates or carbonates.  High levels of salinity can severely affect plant 
growth and as a consequence increase the soil erosion potential.  Salinity levels based on the laboratory 



 

determined EC (1:5 H2O) expressed as mS/cm (dS/m), vary depending on the soil texture and have been 
rated in Hazelton and Murphy (1992); the approximate ranges are as follows: 
 

Electrical Conductivity – (1:5 H2O) Salinity Level 
Sand Loam Medium to Heavy Clays 

Non saline <0.10 mS/cm <0.20 mS/cm <0.30 mS/cm 
Slightly saline 0.10-0.25 mS/cm 0.20-0.40 mS/cm 0.30-0.55 mS/cm 
Moderately saline 0.25-0.47 mS/cm 0.40-0.80 mS/cm 0.56-1.15 mS/cm 
Highly saline 0.48-0.95 mS/cm 0.81-1.60 mS/cm 1.16-2.30 mS/cm 
Extremely saline >0.95 mS/cm >1.60 mS/cm >2.30 mS/cm 

 
With the exception of the deeper subsoils in terrain units Qa C.5 and RJl B.3 which indicated   slightly 
saline conditions (EC - 0.30 mS/cm) approximately, all of the other soils tested from within the project 
area were non-saline. 
 
E.5 Chloride (Cl) – (1:5 H2O) 
 
A rating of chloride levels with respect to potential effects for plant growth (Bruce & Rayment – 1982), 
is provided below. 
 

Chloride Concentration Rating 
<100 mg/kg (<0.01%) Very low 
100-300 mg/kg (0.01-0.03%) Low 
300-600 mg/kg (0.03-0.06%) Medium 
600-2000 mg/kg (0.06-0.20%) High 
>2000 mg/kg (>0.2%) Unsustainable for all but very salt tolerant species 

 
The results of the laboratory analyses indicate that all samples tested had very low Chloride levels 
throughout the soil profile depth analysed, with the exception of the deeper subsoils in terrain unit Qa 
C.5, which exhibited low levels (110-240 mg/kg) of chloride.. 
 
E.6 Cation Exchange Capacity (CEC)  
 
Cation Exchange Capacity reflects the capacity of the soil to hold and exchange cations.  It is a major 
controlling agent of stability of soil structure and nutrient availability for plant growth.  Units are 
expressed as milli-equivalents per 100 g of soil (meq/100 g).  Ratings for CEC range from <6 meq/100 g 
(very low), 6-12 meq/100 g (low), 12-25 meq/100 g (moderate), 25-40 meq/100 g (high) and >40 
meq/100 g (very high). 
 
With the exception of the deeper subsoils in terrain units Qa C.5 and Qha C.5 which were in the low to 
moderate range (CEC – 8-20 meq/100 g), all other samples exhibited very low (CEC) values. 
 
E.7 Exchangeable Cations 
 
The five most abundant cations present in soils are calcium (Ca2), magnesium (Mg), potassium, (K), 
sodium (Na) and in strongly acid soils, aluminium (Al).  The cations manganese (Mn), iron (Fe), copper 
(Cu) and zinc (Zn) are usually present in small amounts that do not contribute significantly to the total 
cation compliment.  It is common practice therefore to measure the concentrations of only the four or 
five most abundant cations.  CEC may be measured directly, or the sum of the four major cations (Ca, 
Mg, Na, K) may be determined to give an approximate value of CEC termed - Effective CEC (ECEC).  
The individual major cations may then be expressed as a percentage of the CEC or ECEC.  Hazelton and 
Murphy (1992) rate the levels of the basic cations as follows: 
 

Basic Cation Concentrations (meq/100 g) 
Cation Very Low Low Moderate High Very High 
Calcium 0-2 2-5 5-10 10-20 >20 
Magnesium 0-0.3 0.3-1.0 1-3 3-8 >8 
Sodium 0-0.1 0.1-0.3 0.3-0.7 0.7-2.0 >2.0 
Potassium 0-0.2 0.2-0.3 0.3-0.7 0.7-2.0 >2.0 
Aluminium <0.05 0.05-0.07 0.07-0.1 0.1 >0.1 



 

 
A more meaningful relationship relevant to plant performance and growth is the relative proportions of 
the various exchangeable cations expressed as a percentage of the Cation Exchange Capacity (CEC).  A 
guide to the desirable range of each of the major cations for healthy plant growth is as follows; 
 

Ex. Cation/CEC % 

Calcium (Ca) 
Magnesium (Mg) 
Potassium (K) 
Sodium (Na) 
Aluminium (Al) 

65-80 
10-15 

1-5 
0-1 
<5 

 
In this regard, given the predominantly sandy nature of the surficial soils comprising soil Classes 1, 3 and 
4, and that the effective CEC’s for most samples tested were in the very low range: 
 

• The levels of Ex. Ca% are low.   
• Ex. Mg% is generally excessively high.  
• Ex. K% is adequate in soil Class 2 in terrain unit RJl A.2 and in the organic rich soil layers of soil 

Class 5 in terrain unit Qha C.5.  The remainder of the soils exhibited levels close to or <1%.  
• Exchangeable Sodium percentage (ESP) is high in soil Class 5 in terrain unit Qa C.5.  Elsewhere 

ESP levels were mostly only slightly high (ESP 1.0-2.8%).  Soils with an ESP of 6% or greater are 
considered to be sodic soils. 

• Levels of Ex. Al % were all very high in the strongly or very strongly acidic soils (pH <5.5).  
 
E.8 Sodicity 
 
Sodicity is the level of exchangeable sodium in the soil and is determined using the exchangeable 
sodium percentage (ESP) which is the amount of exchangeable sodium expressed as a percentage of the 
effective cation exchanges capacity (ECEC).  General ratings for sodicity established by Northcote and 
Skene (1972) are as follows: 
 

ESP% Rating 
<6 Non-Sodic 

6-14 Sodic 
>14-25 Strongly Sodic 

>25 Very Strongly Sodic 
 
Where the soil fines content is appreciable, sodic soils may exhibit the following problems: 
 

• Very severe surface crusting; 
• Likely dispersion on wetting; 
• Very low infiltration and hydraulic conductivity; 
• Very hard dense subsoils; 
• High susceptibility to severe gully erosion; 
• High susceptibility to tunnel erosion. 

 
Based on the results of laboratory analyses summarised in Appendix D, the majority of the samples 
tested were non-sodic, with the exception of the soils in terrain unit Qa C.5, which exhibited increasing 
levels of sodicity from sodic to strongly sodic levels with depth. 
 
E.9 Ca/Mg Ratio 
 
Where soils contain appreciable silt/clay fines content, levels of Exchangeable Calcium to Exchangeable 
Magnesium expressed as a (Ca/Mg)  ratio, values approaching 1 or that are <1, are considered to favour 
clay dispersion and give rise to poor soil structural conditions hard impermeable sub-soil conditions.   
 



 

Whilst this attribute is not particularly relevant in the case of deep sand or thick sandy surficial soil 
profiles (soil Classes 1, 3 and 4), based on the results of laboratory analyses summarised in Appendix 
A.3, the Ca/Mg ratio for the more clayey subsoil layers were all <1.4 and mostly <1.0.  
 
E.10 Organic Matter 
 
Organic matter (OM%) is derived from the breakdown of plants and animal matter and is largely 
responsible for much of the physical and chemical fertility of the soil.  Organic matter content is 
normally only measured in the topsoil horizon and is usually calculated from the levels of organic carbon 
(OC%) determined.  As reported in Hazelton and Murphy (1992), levels of organic matter content have 
been ranked as shown in the tabulation below. 
 

Organic Matter Ranking Soil Structure 

<0.3% Extremely low Typical of subsoil levels or severely degraded or eroded surface soils 
0.3-1.2% Very Low to Low Indicative of very poor to poor structural condition and structural 

stability. 
1.2-1.7% Moderate Indicative of average to good structural condition and structural 

stability 
1.7-2.9 High Good structural condition and stability 
>2.9% High or very high Indicative of good structural condition and high structural stability; 

soils may be water repellent. 
 
Levels of organic matter (OM) content in the surficial soil layers were mainly high to very high, 
decreasing with depth to moderate to low levels (<0.17%) in the deeper subsoil layers of most profiles. 
 
E.11 Micronutrients 
 
Micronutrients or trace elements are found in low concentrations in most soils and the availability is 
crop or plant species specific and pH dependent.  As a general guide, levels of micronutrients have been 
evaluated by Baker (1991) as follows.  
 
Micronutrient 
(mg/kg) 

Very Low Low Medium High Very High 

Copper (Cu) 
Iron (Fe) 
Zinc (Zn) - pH>7 
Zinc (Zn) – pH<7 
Manganese (Mn) 
Boron (B) 

<0.1 
<40 
<0.3 
<0.2 
<1 

<0.5 

0.1-0.3 
40-80 
0.3-0.8 
0.2-0.5 

1-2 
0.5-1 

0.3-5 
80-200 
0.8-5 
0.5-5 
2-50 
1-2 

5-15 
200-500 

5-15 
5-15 

50-500 
2-5 

>15 
>500 
>15 
>15 
>500 
>5 

 
Based on the results of the laboratory analyses summarised in Appendix D: 
 

• Levels of copper (Cu) were adequate in the more clayey surficial soil layers of soils Class 5 in 
terrain units Qa C.5 and Qha C.5.  Cu levels mostly very low in all other samples tested; 

• Levels of iron (Fe) were mostly in the low to medium range except for soil Class 5 in terrain unit 
Qa C.5 where the Cu levels were very high; 

• Levels of zinc (Zn) were mostly in the low to medium range in the surficial soil layers; 
• Levels of boron (B) were mostly low to very low. 



 

 
 
 
 
 
 
 

APPENDIX F 
 

Agricultural Land Classes 
And Land Suitability Assessment 



 

 
TABLE F.1: Agricultural Land Suitability Assessment 

 

LAND SUITABILITY CLASS 
Land Suitability Class 

 
Terrain 
Unit No LANDFORM AND SOILS 

Area 
(ha) 

Ag. Land 
Class (1) 

Small Crops/ 
Tree Crops  

     Limiting 
Factors (1) 

Grazing      Limiting 
Factors (1) 

Erosion  
Potential 

Geological Regime: (Qha) - Quaternary Holocene Alluvium – clay silt and sand deposits in active floodplain, stream channels and intermediate and lower stream terraces. 

Qha C.1-4 Undulating gently inclined or near flat plains with 
slopes 0-0.5%, mostly dry surface conditions, with 
deep uniform fine to medium-grained pale orange, 
grey and brown sand or silty sand, together with 
thick sandy surface duplex soils with pale grey and 
yellow-brown or red mottled clayey sand to sandy 
clay subsoils (Soil Classes 1 and 4) 

32.6 C 4-5 m4-5, n4-5,  
pt4, f3, e3  

 

3-4 m4, n4, e2, 
pt3, f2  

 

M 

Qha C.5 Near flat to gently undulating plain, slopes <1% with 
local low rises (slopes 1-3%);  mostly dry surface 
conditions, with shallow to deep uniform brown clay 
soils or thin fine sandy to silt loamy surface duplex 
soils with grey-brown, or yellow brown diffusely 
mottled stiff sandy clay or medium to heavy clay 
subsoils (Soil Class 5); in places underlain by sandy 
alluvium or sandy  residual soils - HW sandstone, in 
the substrate 

94.4 B 3-4 m3-4, e2-3, n2, 
p2-3, pd3, w3-

4, f3  

2-3 m2-3, e2, n2, 
a2, p2, f2 

L-M 

Qha C.6 Gently inclined to near flat or broadly undulating 
plains (slopes 0-0.5%), mostly well-drained dry 
surficial soil conditions, with deep soft dark grey or 
brownish black plastic clays over yellow-brown and 
pale grey mottled, mostly saturated stiff medium to 
heavy clay subsoils (Soil Class 6) 

83.1 C 4 m3, pd3, n2, 
e2,  f3-4, w4 

2-3 m2, f2-3, w2-3  L 

Qha D.5 Near flat to broadly depressional plains (slopes 0-
0.5%), in places poorly drained with seasonally wet 
surface conditions, with uniform or gradational clay 
soils and thin loamy surface duplex soils with reddish 
or yellow brown stiff sandy clay or medium or heavy 
clay subsoils (Soil Class 5) 

41.4 C 4 m4, e3, n3, p3, 
w3-4, f3-4  

3 m3, e2, n2, a3, 
w3, p2, f2-3 

L 

Qha D.6 Near flat to broadly depressional plains (slopes 0-
0.5%), low-lying with seasonally wet surface 
conditions, with dark grey or brownish black soft  
plastic clays over yellow-brown and grey mottled, 
stiff medium to heavy clay subsoils (Soil Class 6) 

57.40 C 4 m3, w4, f3-4, 
e3 
 

3 m2, w3, f2-3 L 



 

Qha E.6 Intermediate and lower flood terraces, stream 
channels and banks and depressional drainage-ways, 
(slopes mostly <1%), with dark brown or  black 
plastic silty clay or clay over yellow-brown and grey 
mottled, stiff medium to heavy clay sub-soils 
underlain by sandy alluvium (Soil Class 6) 

52.2 D 5 m4, f4-5, w4 4 m3, f3-4, w3 M 

Qha G.1 Flat to gently undulating sand plains and undulating 
low sand ridges and sandy rises, slopes up to 5% on 
the steeper slope margins, with deep (2-3m) uniform 
fine to medium-grained sand soils (Class 1) underlain 
by soft to firm and stiff  clays and sandy clay 
substrate materials 

29.7 C 4-5 m4, pt4, n4-5, 
e3 

4 m3, pt4, n4 M 

Geological Regime: (Qe) - Quaternary Estuarine Alluvium – clay, silt and sand deposits; as mapped, includes tidal inlets, channels and flats with mangroves fringing. 

Qe D.6 Near flat to very gently undulating slightly elevated 
estuarine flats, surface slopes <0.5%, with deep soft 
uniform or gradational dark grey or brownish black 
plastic clays or silty clay surficial soils over dark 
brown, yellow-brown and  grey mottled, saturated 
medium to heavy clay subsoils (Soil Class 6) 

37.2 C 5 m3, w4, f4-5 3 m3, w2-3, f3 L 

Qe F.6 Estuarine flats, oxbows, abandoned river channels, 
supratidal flats, tidal inlets with mangroves fringing, 
seasonal/permanent swampy areas, with dark grey or 
brown plastic clay, silty clay and in  places silty sand 
surficial soils, with yellow-brown and grey mottled, 
saturated sandy clay or medium to heavy clay 
subsoils (Soil Class 6), underlain by sandy estuarine 
alluvial deposits 

89.7 D 5 m4, w4-5, f5 4 m3, w4, f4 M 

Geological Regime: (Qa) – Quaternary Alluvium – floodplain and older alluvial plain deposits, clay, silt sand and gravel. 

Qa C.5 Broadly rounded gently inclined interfluves and older 
alluvial plains, slopes 1-3%, with uniform or 
gradational clay soils and thin loamy surface duplex 
soils with brown, red brown or yellow brown stiff 
sandy clay or medium or heavy clay subsoils (Soil 
Class 5) 

14.5 C 4 m4, e3, n3, p3, 
so3  

3 m3, e2, n2, a3, 
p2 

L-M 

Qa C.6. Undulating gently inclined or near flat alluvial plains, 
moderately well-drained mostly dry surficial soil 
conditions (slopes <1%), with deep  uniform or 
gradational dark grey brown or brownish black soft 
plastic clays with brown, yellow-brown and grey 
mottled, mostly saturated medium to heavy clay 
subsoils (Soil Class 6) 

46.7 C 4 m3,  n4-5, f4 3 m2, n3, a3, f3 L-M 



 

Qa E.6 Stream channels, banks and low flood terraces, 
overall slopes <1%, steeper on the channel banks, 
with dark brown or  black plastic silty clay or clay 
over yellow-brown and grey mottled, stiff sandy clay 
or medium to heavy clay sub-soils locally underlain by 
coarse sandy alluvium (Soil Class 6) 

1.7 D 5 m3, e4, f5 4 m2, e3, f4 L-M 

Geolocial Regime: (RJl) - Triassic-Jurassic Landsborough Sandstone – comprising litho-feldspathic labile and quartzose sandstone, siltstone and shale. 

RJl A.2 Broadly rounded crestal areas and upper marginal 
slopes on low ridges and broad low rises; slopes  1-
3% on the steeper margins, with sandy to loamy 
surface gradational red massive earth soils with a 
gradual change from light clay  through light to 
medium to medium clay subsoils (Soil Class 2) 

21.4 A 3 m2-3, n3-4, 2 m2, n2-3, L 

RJl B.3 Gently to moderately inclined middle to upper slopes 
of low hills, ridges and low rises; slopes  mostly in the 
range 3-5% locally up to 10% with mainly  
gradational sandy or sandy loam surface yellow 
massive earth soils with yellow-brown sandy clay 
subsoils (Soil Class3) 

116.7 A-B 3-4 m4, w2-3,  
 n3-4, pt2-3, 

e3-4  

3 m3, w2, n3-4, 
e3-4  

 

M-H 

RJl B.4 Gently to moderately inclined mostly planar to 
concave lower slopes of low hills, ridges and low 
rises; slopes variable mostly 2-5%, with sandy loam 
or sandy surface duplex soils with pale grey (gleyed), 
yellow-brown or red mottled sandy clay or light, 
medium or clay subsoils (Soil Class 4) 

55.7 C 5 m5, w3, n5, 
e4, pt3 

4 m4, w2, n4, 
e2, pt3 

 

M-H 

 
Note (1) – Refer to Appendix Table F.2-F.5 for Land Suitability Class limitations for Agriculture and the Basis for the Assessment of Erosion Potential 



 

LAND SUITABILITY CRITERIA FOR CROPPING AND GRAZING IN THE SEMI-ARID SUB-TROPICS OF 
QLD. 
 
TABLE F.2: SUITABILITY FOR RAINFED BROADACRE CROPPING [SHIELDS AND WILLIAMS (1991)] 

Land Suitability Class Limitation 
1 2 3 4 5 

Water availability 
(est.) (m) 

 

PAWC >150mm PAWC 125-150mm PAWC 100-125mm PAWC 75-
100mm 

PAWC < 75mm 

Nutrient 
deficiency 

(n) 

Bicarb. P>10 ppm Bicarb. P 5-10 ppm 
and Exchangeable 
(Exch.) K >0.3 
meq.% 

Bicarb. P 5-10 ppm, 
Exch. K <0.3 meq.%  
or pH <5 (60-90cm - 
bgl) or 
pH >9 (60-90 cm- 
bgl) 

Bicarb. P<10 
ppm, Exch. K 
<0.3 meq.%, 
Exch. Ca<3 
meq.%;or 
pH<5(30-60cm 
bgl) or pH >9 
(30-60 cm bgl) 

pH<5 within 
30cm of 
surface or 
pH>9 within 
30cm of 
surface 

Soil physical 
factors – Surface 

condition 
(p) 
 
 

Cracking clays 
with very fine 
self-mulch 
(peds<2mm),or 
Rigid soils with a 
loose, soft or firm 
surface when dry 

Cracking clays with 
fine self-mulch 
(peds 2-10mm) 

Cracking clays with 
coarse self-mulch 
(peds 10-20mm) or 
Rigid soils with a 
hard set surface 
when dry 

Cracking clays 
with coarse peds 
at the surface 
(>20mm) 

 

Surficial sandl and/or sandy loam texture to depths of:- Soil texture 
(pt)  <450mm 450-900mm >900mm  

Surface texture/soil type changes occur within a distance of:- Soil type 
distribution 

(pd) 
 >300m 150-300m <150m  

Soil workability 
(k) 

Friable cracking 
clays (indicated by 
very fine self-
mulch), or Rigid 
soils with a loose, 
soft or firm 
surface when dry 

Firm cracking clays 
(indicated by fine 
self-.mulch) or Rigid 
soils with a hard 
setting surface 
when dry 

Stiff cracking clays 
(indicated by coarse 
self-mulch with peds 
>10 mm, crusting or 
hard setting surface 

  

Salinity 
(s) 

Rootzone EC 
<0.15 S/cm or 
Rootzone Cl <300 
ppm 

Rootzone EC 0.15-
0.3 mS/cm or 
Rootzone Cl 300-
600ppm 

Rootzone EC 0.3-0.9 
mS/cm or Rootzone 
Cl 600-900 ppm 

Rootzone EC 
0.9-1.2 mS/cm, 
or Rootzone Cl 
900-1500 ppm 

Rootzone 
EC>1.2 mS/cm 
or Rootzone 
Cl>1500ppm 

Rockiness 
(R) 

<10% coarse 
surface gravel (>6 
cm diam.) and 
rock outcrop 

10-20% coarse 
surface gravel and 
rock outcrop 

20-50% surface 
cobble (6-20 cm 
diam.) and rock 
outcrop 

50-90% surface 
cobble and rock 
outcrop, or 20-
50% stone and 
boulders (>20 
cm diam.) 

>90% surface 
cobble and 
rock outcrop, 
or >50% stone 
and boulders 
and rock 
outcrop 

Microrelief 
(g) 

No melonholes 
(semi-circular 
depressions) 
<30cm deep and 
usually 
surrounded by 
mounds) 

Melonholes 30-
60cm deep cover 
<20% of surface 
area or Melonholes 
>60 cm deep, cover 
10% surface area 

Melonholes 30-60cm 
deep cover <20-50% 
of surface area or 
Melonholes >60 cm 
deep, cover 10-20% 
surface area 

Melonholes 60-
100cm deep, 
cover 50% 
surface area 

Melonholes at 
least 100 cm 
deep, cover 
>50% surface 
area 



 

TABLE F.2: Cont’d 
Limitation Land Suitability Class 

 1 2 3 4 5 
Wetness (w) Undulating terrain 

or elevated plains 
Low-llying level 
plains with gilgaI 
covering <25% of 
the surface area, or 
Rigid soils with sodic 
subsoil (ESP 6-14) 
within 60cm of the 
surface, or Non-
sodic rigid soils with 
pale grey and yellow 
mottles within 75 
cm of the surface 

Low-llying level 
plains with gilgai 
covering 25-50% of 
the surface area, or 
Rigid soils with 
strongly sodic subsoil 
(ESP>15) within 
60cm of the surface, 
or Non-sodic, rigid 
soils with coarse pale 
grey and yellow 
mottles within 50cm 
of the surface 

Seasonal swamps 
and low-lying 
run-on areas 

Permanent 
swamps and 
lakes 

Topography (t) No gully 
dissection 

Occasional deep 
gullies impede 
cultivation slightly 

Many deep gullies 
reduce arable area 
by <33%, cultivation 
severely restricted 

Many deep 
gullies make the 
arable areas too 
small to cultivate 

Abundant deep 
gullies prevent 
any practical 
cultivation 

Water Erosion (e) Slopes <0.5% on 
non-gilgai 
cracking clays, or 
Slopes <1% on 
gilgaied clays, or 
Slopes <1% on 
non-sodic rigid 
soils, or Slopes 
<0.5% on sodic 
rigid soils 

Slopes 0.5-1% on 
non-gilgaied 
cracking clays; or 
Slopes 1-3% on 
gilgaied clays, or 
Slopes 1-2% on 
non-sodic rigid soils, 
or Slopes 0.5-1% 
on sodic rigid soils 

Slopes 1-3% on 
cracking clays 
without melonholes  
or Slopes 2-4% on 
non-sodic rigid soils, 
or Slopes 1-2% on 
sodic rigid soils 

Slopes 3-5% on 
cracking clays or 
Slopes 4-6% on 
non-sodic rigid 
soils, or Slopes 2-
3% on sodic 
rigid soils 

Slopes <5% on 
cracking clays, 
or Slopes >6% 
on non-sodic 
rigid soils, or 
Slopes >3% on 
sodic rigid soils 

Flooding (f) No flooding Rare flooding (only 
during abnormal (1 
in >10 year events) 

Infrequent flooding 
(1 in 2-10 year 
events) 

Periodic flooding 
(1 in 2 year 
events 

Frequent 
and/or erosive 
flooding 

 



 

TABLE F.3: SUITABILITY FOR BEEF CATTLE GRAZING 
Land Suitability Class (see Table 4) Limitation 

1 2 3 4 5 
Water availability 

(est.) 
(m) 

PAWC >125mm PAWC 100-
125mm 

PAWC 75-
100mm 

PAWC 50-75mm PAWC < 50mm 

Nutrient 
deficiency 

(n) 

Brigalow, gidgee, 
blackwood or 
softwood scrub 
soils and former 
scrub soils with 
Bicarb. P > 10 ppm 

Eucalypt 
vegetation and 
downs, with 
Bicarb. P > 10 
ppm and other 
major nutrients 
levels rated as 
low 

Major soil 
nutrients rated 
very low,- or 
Bicarb. P 5-10 
ppm excludes 
sands and loams 
>75 cm deep, or 
underlain by 
shallow rock. 

Sands and loams 
at least 75 cm 
deep or overlying 
rock at shallow 
depth, with Bicarb. 
P 5-10 ppm, or 
Bicarb. P <4 ppm 

 

Soil physical 
factors 

(p) 

Cracking clays with 
very fine self-
mulch (<2mm), or 
Rigid soils with a 
loose, soft or firm 
surface when dry 

Cracking clays 
with fine self 
mulch (peds 2-
10mm), or Rigid 
soils with a hard 
setting surface 
when dry 

Cracking clays 
with coarse peds 
(>10mm) or crust 
on the surface 

  

Salinity 
(s) 

Rootzone EC 
<0.15 mS/cm or 
Rootzone Cl <300 
ppm 

Rootzone EC 
0.15-0.3 mS/cm 
or Rootzone Cl 
300-600ppm 

Rootzone EC 
0.3-0.9 mS/cm or 
Rootzone Cl 
600-900 ppm 

Rootzone EC 0.9-
1.2 mS/cm, or 
Rootzone C1 900-
1500 ppm 

Rootzone 
EC>1.2 mS/cm 
or Rootzone 
Cl>1500ppm 

Rockiness ® <20% coarse 
surface gravel (>6 
cm diam.) and rock 
outcrop 

20-50% coarse 
surface gravel 
and rock outcrop 

50-90% surface 
cobble and rock 
outcrop 

>90% surface 
cobble and rock 
outcrop 

Rock outcrop 
and surface 
coarse fragments 
cover total area 

Microrelief (g) Melonholes (gilgai) 
(semi-circular 
depressions at 
least 30cm deep, 
and adjacent 
mounds) cover 
<20% surface area 

Shallow gilgai 
(30-60cm deep) 
cover 20-50% 
surface area 

Deep melonholes 
(>60 cm deep) 
cover 20-50% of 
surface area 

  

pH (1:5 H2O) 
(a) 

5.6-6.6 6.6-8.0 
5.0-5.6 

8.0-9.0 
4.5-5.0 

9.0-10.0 
4.0-4.5 

>10.0 
<4.0 

ESP (@10cm) 
(s) 

<5.0 5-10 10-15 15-30 >30 

Wetness 
(w) 

Undulating terrain 
or elevated plains 

Low-lying level 
plains; or plains 
with rigid soils 
with strongly 
sodic subsoil (ESP 
>15 at< 60 cm- 
bgl, or Non-sodic 
pale grey and 
yellow mottled 
rigid soils <50 
cm bgl 

Shallow seasonal 
and permanent 
swamps, or 
drainage ways 

 Permanent lakes 
and deep 
swamps 

Topography 
(t) 

 Occasional deep 
gullies impede 
cultivation to 
some extent 

Overall slopes 6-
15%, some 
gullying makes 
cultivation for 
pasture 
improvement 
difficult 

Many deep gullies 
make cultivation 
for sowing 
pastures 
impractical, or 
Slopes >15% 
make contour 
cultivation 
impratical 

Strongly diss-
ected terrain 
(>75% of area), 
preventing 
adequate herd 
management 



 

TABLE F.3: Cont’d 
Land Suitability Class (See Table 4) Limitation 

1 2 3 4 5 
Water erosion 

(e) 
Slopes <1% on 
sodic rigid soils or 
Slopes <3% on all 
other soils 

Slopes 1-3% on 
sodic rigid soils 
or Slopes 3-6% 
on cracking 
clays, or Slopes 
3-12% on non-
sodic rigid soils 

Slopes 3-6% on 
sodic rigid soils 
or Slopes 6-9% 
on cracking 
clays, or Slopes 
12-20% on non-
sodic rigid soils 

Slopes 6-12% on 
sodic rigid soils or 
Slopes 9-15% on 
cracking clays or 
Slopes 20-45% on 
non-sodic rigid 
soils 

Slopes >45% 

Flooding 
(f) 

Nil or rare flooding  
(1 in >10 year 
events) 

Periodic flooding  
(1 in 2-10 year 
events) 

Regular flooding  
(1 in 2 year 
events 

Very frequent 
(annual) and/or 
erosive flooding 

 

Vegetation 
Regrowth 

(management 
limitation) (v) 

Softwood, 
brigalow, gidgee 
or blackwood 
scrub without 
melonholes, or 
Queensland 
bluegrass 
grasslands, or 
Mountain 
coolabah, 
bloodwood and 
ironbark open 
woodlands 

Brigalow, gidgee 
or blackwood 
scrub with 
melonholes, or 
Box and ironbark 
woodlands 
without wattle 
understorey, or 
Coolabah 
woodlands on 
flooded country 

Moderate 
regrowth and/or 
weed control 
management 
required 

Eucalypt 
woodlands with 
wattle understorey 
or Broad-leaved 
teatree woodlands 
or Major 
management input 
required to control 
weed and/or 
regrowth 

 

 
 
 
 



 

TABLE F.4: SURROGATE FIELD PROPERTIES FOR ESTIMATING PLANT AVAILABLE WATER CAPACITY 
(PAWC) 
 
PAWC > 150mm PAWC 125-150 

mm 
PAWC 100-
125mm 

PAWC 75-100 
mm 

PAWC 50-
75mm 

PAWC < 
50mm 

Cracking clays: 
>90cm depth to 
weathered or hard 
rock 

Cracking 
clays:>90cm 
depth to 
weathered or 
hard rock 
 

Cracking clays: 
alkaline to 
neutral pH 
throughout and 
60-90 cm depth 
to 1) weathered 
or hard rock, 2) 
Cl>600 ppm or 
3) ESP>15 
 

Cracking clays: 
alkaline pH 
throughout and 
40-60cm depth 
to weathered or 
hard rock 

Cracking clays: 
alkaline pH 
throughout and 
20-40cm depth 
to weathered or 
hard rock 

Cracking clays: 
alkaline pH 
throughout and 
<20cm depth 
to weathered 
or hard rock 

and 
 

and 
 

or or or or 

Very fine self-mulch 
(ped size <2 mm) 
 
 

fine self-mulch 
(ped size <2-10 
mm) 
 

    

and 
 

And 
 

    

Infrequent cracking 
at surface when dry 
(<1 crack per square 
metre) 
 

Dense cracking 
at surface when 
dry (>1 crack per 
square metre) 
 

Acid to neutral 
pH at depth and 
60-90 cm to salt 
bulge with 
EC>0.9 mS/cm 
or Cl>900 ppm 
 

Acid to neutral 
pH at depth and 
40-60 cm to salt 
bulge with 
EC>0.9 mS/cm 
or C1>900 ppm 
 

Acid to neutral 
pH at depth and 
20-40 cm to salt 
bulge with 
EC>0.9 mS/cm 
or C1>900 ppm 
 

Acid to neutral 
pH at depth 
and <20cm to 
salt bulge with 
EC>0.8 mS/cm 
or C1>800 
ppm 
 

and 
 

and 
 

and and and and 

Alkaline to neutral 
pH throughout 
 

Alkaline to 
neutral pH 
throughout 
 

    

and 
 

and     

C1>600 ppm within 
90cm of the surface 
 

C1>600 ppm 
within 90cm of 
the surface 
 

    

and and     
ESP < 15 within 90 
cm of the surface 

ESP < 15 within 
90 cm of the 
surface 

    

 and     
 Rigid soils (non-

sodic) 
 

Rigid soils (non-
sodic) 
 

Rigid soils (non-
sodic) 
 

Rigid soils (non-
sodic) 
 

Rigid soils (non-
sodic) 
 

 and     
 Loams, clay 

loams, non-
cracking clays, 
duplex soils and 
gradational 
earths 
 

Loams, clay 
loams, non-
cracking clays, 
duplex soils and 
gradational 
earths 
 

Loams, clay 
loams, non-
cracking clays, 
duplex soils and 
gradational 
earths 
 

Loams, clay 
loams, non-
cracking clays, 
duplex soils and 
gradational 
earths 
 

Loams, clay 
loams, non-
cracking clays, 
duplex soils and 
gradational 
earths 
 

 and and and and and 
 >125 cm depth 

to weathered or 
hard rock 
 

75-125 cm depth 
to weathered or 
hard rock 

50-75 cm depth 
to weathered or 
hard rock 
 

30-50 cm depth 
to weathered or 
hard rock 
 

<30 cm depth 
to weathered 
or hard rock 

 or or or or or 



 

TABLE F.4: Cont’d 
 
PAWC > 150mm PAWC 125-150 

mm 
PAWC 100-
125mm 

PAWC 75-100 
mm 

PAWC 50-
75mm 

PAWC < 
50mm 

 >125 cm to salt 
bulge with EC > 
0.9 mS/cm or 
C1>900 ppm 

75-125 cm to 
salt bulge with 
EC > 0.9 mS/cm 
or C1>900 ppm 

50-75 cm to salt 
bulge with EC > 
0.9 mS/cm or 
C1>900 ppm 

30-50 cm to salt 
bulge with EC > 
0.9 mS/cm or 
C1>900 ppm 

 

      
   Sands and sandy 

loams >90 cm 
deep 

Sands and sandy 
loams 45-90cm 
deep 

Shallow sands 
and sandy 
loams <45 
deep 

      
   Rigid soils (sodic) Rigid soils (sodic) Rigid soils 

(sodic) 
      
   Duplex soils with 

subsoil becoming 
sodic (ESP 6-14) 
within 60 cm of 
the surface but 
not strongly 
sodic (ESP >15) 
within 90 cm 

Duplex soils with 
subsoil becoming 
sodic (ESP 6-14) 
becoming 
strongly sodic 
(ESP >15) within 
60 cm of surface 

Duplex soils 
with a strongly 
sodic (ESP >25) 
becoming 
within 45 cm of 
surface 

 
 
 



 

TABLE F.5: LAND SUITABILITY CLASSES FOR AGRICULTURE – LIMITING FACTORS [McDonald (1986)] 

 

Limitation Criteria for Degree of Limitation Suitability 
Class 

Sub-Class 
Symbol 

Rainfed Cropping                                         Grazing Lands   

<1.0%                                                                     <1.0%  1 - 

1.0 - 2.0%                                                               1.0 - 2.0%  2 t2 

3.0 - 6.0%                                                                3.0 - 6.0%  3 t3 

6.0 - 15%                                                                >6.0%  4 t4 

Topography 

(Slope classes 
influencing water 
management and 
erosion control) 

>15%                                                                             - 5 t5 

No flooding 1 f1 

Frequency < 1 in 10 years (occasional) 2 f2 

Frequency  1 in 5 - 10 years (infrequent) 3 f3 

Frequency > 1 in 5 years (frequent) 4 f4 

Flooding 

(Crop losses due to 
flooding may occur) 

Subject to erosive flooding 5 f5 

No surface micro-relief 1 - 

Vertical interval of surface micro-relief <250mm 2 g2 

Vertical interval of surface micro-relief 250 – 600mm 3 g3 

Micro-relief 

(Gilgai and gullying, 
surface levelling 
required) 

Vertical interval of surface micro-relief >600mm 4 g4 

No cobble, stone or rock 1 - 

Some stone picking may be required for certain crops 2 r2 

Tillage restricted; stone picking required 3 r3 

Tillage difficult; stone/cobble picking necessary 4 r4 

Stoniness 

(Limitations to 
cultivation) 

Tillage impractical; not practicable to remove stone 5 r5 

>450mm to subsoil with extremely hard dry consistence 1 - 

200 – 450mm to subsoil with extremely hard dry consistence 2 pb2 

100 – 200mm to subsoil with extremely hard dry consistence 3 pb3 

Soil Physical Properties 

(1) Depth to hard 
impermeable subsoil – 
restricted root 
development and 
water entry 

<100mm to subsoil with extremely hard dry consistence 4 pb4 

No surface crust and surface horizon is not hard setting 1 - 

Hard setting surface with mod. hard dry consistence 2 pc2 

Hard setting surface with hard dry consistence 3 pc3 

(2) Surface crust/hard 
setting surface 
condition 

Hard setting surface with very hard dry consistence 4 pc4 

Surface textures/soil type changes occur average:   

150 – 300m apart 3 pd3 

(3) Soil type 
distribution 
complexity 

< 150m apart 4 pd4 

 



 

 
TABLE F.5: Cont’d 

Limitation Criteria for Degree of Limitation Suitability 
Class 

Sub-Class 
Symbol 

 Rainfed Cropping                                         Grazing Lands  

Soil types with surficial sand to sandy loam texture to depths 
of: 

  

<450mm 2 pt2 

450-900mm 3 pt3 

(4) Soil Texture 

>900mm 4 pt4 

 (5) Gravel Beds Gravel beds >150mm thick, <450mm from the surface 4 pg4 

Effective Depth Deep (>1000mm)                                                 >600mm 1 - 

Mod. Deep (600 – 1000mm)                                400-
600mm 

2 d2 

Mod. Shallow (450 – 600mm)                              250-
400mm 

3 d3 

Shallow (250 – 450mm)                                       150-
250mm 

4 d4 

(Depth to rock or hardpan, 
or other soil layer limiting 
root development and plant 
available water capacity) 

Very shallow (<250mm)                                       <150mm  5 d5 

E.C. 1:5 soil/water suspension >1mS/cm at depths of:   

300 – 900mm 3 Sa3 

<300mm 4 Sa4 

ESP >15% at depths of:   

300 – 900mm 3 So3 

Salinity/Sodicity 

<300mm 4 So4 

Based on analyses of major soil nutrients are:   

- low 2 n2 

Soil Fertility 

- very low 3 n3 

Areas remain wet and cannot be used for:   

limited periods (some levelling required) 3 w3 

long periods – months (special drainage works necessary) 4 w4 

Wetness 

(Trafficability/handling) 

very long periods, permanently water logged (major drainage 
works necessary). 

5 w5 

Soil conservation measures required to control erosion:   

Low (L) - simple practices (maintenance of surface cover) 2 e2 

Moderate (M) - intensive practices (graded banks) 3 e3 

Moderate to High (M-H) - pasture phase or permanent 
pasture 

4 e4 

Erosion 

(Soil susceptibility to water 
and/or wind erosion) 

High (H) - severe gully erosion (requires reclamation) 5 e5 

Note: Where there are two or more Class 3 Limitations allocated, the overall rating may be down-graded to Suitability 
Class 4  

 

 



 

 
 
 
 
 
 
 

APPENDIX G 
 

South East Queensland Regional Plan 
Caboolture Planning Scheme Extracts 
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