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Executive Summary 

A Land Suitability Assessment (LSA) was undertaken at the proposed rural subdivision Noonamah Ridge 
Estate on Sections 5827, 507, 5758 and 5761 Hundred of Strangways, located 36 km south-east of Darwin.  
The proponent, Intrapac Projects Pty Ltd (Intrapac), is required to provide an assessment of the 
environmental conditions of the site with regard to suitability for urban and rural subdivision as part of 
environmental approvals process, and this report is supplementary to the Environmental Impact Statement.  
The information provided in this LSA will also inform development planning and design with relation to site 
environmental considerations.  

An LSA is a requirement for all developments subject to clause 11.4.1 (Site Characteristics of Subdivisions of 
Rural and Unzoned Land) of the Northern Territory Planning Scheme.  The NT Land Suitability Guidelines 
(DLPE 2013) stipulate the process for assessment of rural subdivisions to demonstrate that the proposed 
development has sufficient unconstrained land to support planned uses.  The guidelines explain that land 
suitability ‘does not necessarily prevent a land use from occurring, but in most situations indicates that 
additional inputs in terms of costs, design, planning and ongoing management could be required in order to 
adequately address social, economic and environmental risks’.  

The LSA for the Noonamah Ridge Estate involved collection of desktop and field data to ground-truth land 
units, analyse vegetation, landform, soils and site features, and attribute land suitability classes.  Maps were 
produced for each relevant LSA category for the purpose of informing development design, assessment of 
potential environmental impacts and the establishment of avoidance, mitigation and management strategies. 

The landform of the project area is summarised as ridges and steep rocky terrain grading to gravelly hills, 
side slopes and lower slopes before eventually flattening into broad drainage floors and creek lines.  Site 
characteristics that may require further consideration throughout the planning, design and construction of the 
proposed development are summarised below:  

 Drainage at the site is described as drainage gullies and narrow drainage lines capturing and 
directing stormwater runoff from the ridges and upper slopes toward the low-lying drainage floors 
and creeks.  In general the ridges, side slopes and uplands (land units 1c, 2a1, 2b2, 3a, 3b, 3c and 
3d) are rapidly to moderately well-drained – hence considered ‘suitable’ (S1).  Lower slope areas 
(land units 3e, 4b and 4c – approximately 115 ha) are imperfectly drained due to land form and 
soils, and are considered ‘marginally suitable’ (S3).  Low-lying drainage floors and creek lines (5b1, 
6a1, 6a2 and 6b – approximately 415 ha) generally receive stormwater runoff and direct it toward 
the west and east of the project area, eventually meeting the Elizabeth and Adelaide Rivers 
respectively.  These areas are seasonally waterlogged and/or inundated, and are categorised ‘not 
suitable’ (S4) for development.   

 It is recommended that buffer zones, as stipulated in the NT Land Clearing Guidelines (NRETAS 
2010), are attributed to drainage areas in line with the recommended distances provided in Table 
3-1.  Design of development drainage should aim to maintain current surface water flows, and 
avoid clearing or altering riparian zones and drainage lines to minimise impacts on water quality 
and quantity, and to retain habitat and connectivity.  

 Areas categorised as ‘suitable’ (S2) for on-site wastewater management are the gentle side slopes 
and uplands throughout the project area (land units 3a, 3b, 3c and 3d), which are neither steep and 
rocky nor poorly drained.  These land units cover approximately 690 ha of the lot and should be the 
target areas for more detailed investigations to inform the siting and design of the centralised 
sewage treatment and disposal systems (see the Land Capability Assessment in the EIS 
appendices).  

 Areas of slopes > 0.75 % are categorised as ‘marginally suitable’ (S3) and slopes > 5 % are 
categorised as ‘not suitable’ (S4) in terms of erosion risk.  An Erosion and Sediment Control Plan 
has been devised to ensure appropriate drainage, erosion and sediment controls are in place 
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during and after development to avoid creating erosion and sedimentation issues throughout the 
project area.  This is particularly relevant for steeply sloped areas that will be subject to disturbance 
as a result of the development.  

 The presence of creeks and drainage lines within the project area indicates that there is a risk of 
riverine flooding in low-lying areas.  Flood mapping is not available for the project area, but 
modelling has been undertaken for the main drainage system within the site, presenting the 1 % 
AEP (1 in 100 years) flood line.  Further modelling is required to identify other areas within the 
project site below the 1 % AEP line.  Such areas may be considered unsuitable for development 
and mitigation measures will be required.  

 Soil salinity, acid sulfate soils and storm tide flooding are not considered a risk due to the location 
and site characteristics and the entirety of the project area is therefore categorised as ‘highly 
suitable’ (S1) in terms of these assessment categories.  
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1 Introduction 

A Land Suitability Assessment (LSA) was undertaken in 2015 at the site of the proposed residential 
subdivision, Noonamah Ridge Estate, located 36 km south-east of Darwin.  The proponent, Intrapac Projects 
Pty Ltd (Intrapac), is required to provide an assessment of the environmental conditions of the site with 
regard to suitability for urban and rural subdivision as part of environmental approvals process, and this 
report is supplementary to the Environmental Impact Statement.  The information provided in this LSA will 
also inform development planning and design with relation to site environmental considerations.  

LSA’s are a requirement for all developments subject to clause 11.4.1 (Site Characteristics of Subdivisions of 
Rural and Unzoned Land) of the Northern Territory Planning Scheme (NTPS).  The NT Land Suitability 
Guidelines (DLPE 2013) stipulate the process for assessment of rural subdivisions to demonstrate that the 
proposed development has sufficient unconstrained land to support planned uses (e.g. rural blocks, on-site 
wastewater management).   

The LSA for the Noonamah Ridge Estate involved collection of desktop and field data to ground-truth land 
units, attribute suitability classes, and map these to illustrate land suitability for each assessment category.  

The proposed subdivision at Noonamah Ridge Estate intends to involve a variety of lot sizes and associated 
infrastructure.  The EIS terms of reference stipulated 1:10,000 scale mapping.  The project master plan is in 
development and therefore the approach used for the LSA focused on broad land unit mapping and 
suitability attributes rather than targeting specific areas (e.g. proposed lots).  The aim of this approach is to 
identify areas of greater suitability which may be appropriate for more intensive development, while those 
areas less suitable may be appropriate for larger lot sizes, or may require mitigation or site improvement 
works prior to development.   

Whilst reading this report it is important to remain mindful that: 

Land suitability promotes land uses that utilise land for its most suitable economic use while 
also reducing potential environmental and social risks.  It does not necessarily prevent a land 
use from occurring, but in most situations indicates that additional inputs in terms of costs, 
design, planning and ongoing management could be required in order to adequately address 
social, economic and environmental risks.  

(Excerpt from the NT Land Suitability Guidelines) 

1.1 Background 

The project site is located in the locality of Lloyd Creek within the South Ward of the Municipality of Litchfield 
(see Figure 1-1).  The site is 7 km south-east of the township of Humpty Doo and 36 km south-east of the 
Darwin Central Business District.  It is a greenfield site covering approximately 2,800 hectares.   

The lots over which the project (henceforth referred to as ‘the project area’) covers are:  

 Section 5827, Hundred of Strangways 
 Section 507, Hundred of Strangways 
 Section 5758, Hundred of Strangways 
 Section 5761, Hundred of Strangways. 

Section 5761 is zoned Rural, the remainder are zoned Rural Living. 

Land uses surrounding the project area include rural lots, mixed use agriculture, and industry (e.g. cattle 
yards, abattoir).  The nearest surface water body is the Elizabeth River, which commences 800 m west of the 
project area and drains north-east.  A tributary of the Adelaide River commences approximately 820 m east 
of the project area, and drains east to the Adelaide River 14 km to the east.  
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1.2 Development details 

The vision for Noonamah Ridge is to provide a high quality, predominantly residential estate, with a range of 
lot sizes and typologies, and an emphasis on retaining rural character and amenity.  In addition to lots for 
urban, semi-urban and rural residential living, Intrapac plans to build schools, shopping precincts and up to 
two village centres on the 2,800 hectare project area.  The master plan for the development is currently in 
early stages and flexible to the findings of environmental and other investigations into the site.  Therefore, 
the LSA has not targeted particular focus areas but has instead mapped the entirety of the block, with 
information on land suitability to be used to inform development design.  

It is currently envisaged that approximately 4,155 lots will be supported within the project area and 
development will be staged over 20 years (depending on market demand).  The first stage will comprise 400 
lots of varying sizes from urban to rural, and the development of a village center, with access from Elizabeth 
Valley Road.   

Intrapac plans to service all of the lots with power, the majority with reticulated water (some may have 
bores), and to have most of the lots connected to centralised sewerage treatment.  Some larger blocks may 
have on-site wastewater management.  Site drainage will be engineered to ensure lots and developed areas 
are well drained and maintain existing preferential water flow-paths (i.e. toward creek systems).  

1.3 Land suitability definition 

Under the NT Land Suitability Guidelines (DLPE 2013) suitability classes are defined as per Table 1-1.  An 
assessment of the project area was undertaken with reference to seven categories: drainage, on-site 
wastewater management, erosion risk, soil salinity, acid sulfate soils, storm tide flooding and riverine 
flooding.  The assessment was based on analysis of both desktop and field data to establish suitability 
classes for each category and map these across the project area.   

Maps produced for each assessment category illustrate the location and extent of the environmental 
characteristics for the purpose of informing planning, design and construction so that potential environmental 
impacts can be identified, avoided and/or mitigated.   

Table 1-1.  Land suitability classes based on FAO (DLPE 2013) 

Suitability classes Description 

Class S1 

Highly suitable 
Land having no significant limitations to sustained application for a given land use or 
only minor limitations.  Nil to minor negative economic, environmental, health and/or 
social outcomes.  

Class S2 

Moderately suitable 
Land having limitations which in aggregate are moderately severe for sustained 
application of a given land use.  Appreciably inferior to S1 land. Potential negative 
economic, environmental health and/or social outcomes if not adequately managed.  

Class S3 

Marginally suitable 
Land having limitations which in aggregate are too severe for the sustained 
application of a given use.  Moderate to high risk of negative economic, 
environmental, health and/or social outcomes if not adequately managed.  

Class S4 

Not suitable 
Land having limitations which may be insurmountable.  Limitations are so severe as 
to preclude successful to sustained use of the land.  Very high risk of negative 
economic, environmental and/or social outcomes if not managed.  

Class S5 

Not suitable 
Land having limitations which appear so severe as to preclude any possibilities of 
successful sustained use of the land in the given matter.  Almost certain risk of 
significant negative economic, environmental and/or social outcomes.  
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2 Land suitability assessment 

2.1 Desktop review 

A desktop review of available aerial photography and online land information databases was undertaken to 
identify existing land information and site feature to be further investigated through a site inspection.  Google 
Earth imagery was used to assess the current land use and extent of development on the property and 
surrounding areas. 

The online government resource ‘NR Maps’, associated meta-data, and government publications were used 
to source the following data: 

 Cadastral boundaries 
 1:50,000 Greater Darwin land unit data 
 Location of areas of environmental significance 
 Location of waterways, areas of seasonal inundation, and seasonally-waterlogged soils 
 Location of storm tide flooding zones 

Intrapac provided the following data: 

 1 m contour data 
 Project area boundaries 

An assessment of environmental constraints identified through analysis of the data listed above was 
undertaken in line with requirements of relevant Northern Territory Government documents:  

 NT Planning Scheme 
 The NT Land Clearing Guidelines 2010 
 NT Land Suitability Guidelines 2013 
 Litchfield Area Plan 2004 and Litchfield Planning Concepts and Land Use Objectives 2000  
 Guidelines for Land Capability Assessment for On-site Wastewater Management 2013 
 NT Code of Practice for Small On-site Sewage and Sullage Treatment Systems and the Disposal 

or Reuse of Sewage Effluent 1996. 

2.2 Site inspection 

Two site inspections were undertaken by two environmental scientists from EcOz between 17-20 March and 
8-9 April 2015.  These focused on ground-truthing and defining land units for the purposes of attributing land 
suitability classes and identifying areas of potential environmental constraint requiring consideration in the 
development design.  Thirty-eight assessment sites were established across the lots (at least one site in 
each unconstrained land unit), and landform, geology, soil characteristics, disturbance, vegetation structure 
and flora species composition were assessed and recorded (for results, see Appendix A).  The boundaries of 
seasonally-inundated areas were identified during the survey; these areas were later attributed with a land 
unit category and vegetation description following a detailed vegetation mapping survey.  Land unit 
categories for seasonally-inundated areas were developed using site landform and vegetation descriptions to 
identify the corresponding land unit within the 1:50,000 Greater Darwin land unit report.  Detailed 
descriptions for each site are provided within the vegetation community descriptions provided in Appendix A.  
The locations of both the land unit assessment sites and the vegetation survey sites are shown in Figure 2-1.   

Vegetation was described to NVIS Level V detail, in line with the Northern Territory Guidelines and Field 
Methodology for Vegetation Survey and Mapping (Brocklehurst et al. 2007).  Shallow hand excavations were 
dug at each site and soils were described with reference to the Australian Soil and Land Survey Field 
Handbook (NCST 2009) – specifically depth, texture, structure, rock and coarse fragments content, colour, 
and drainage.  
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The field assessment aimed to attribute land units to each area and confirm the location and extent of 
amended land units where applicable.  Any observations such as weeds, drainage, erosion or presence of 
threatened species, were also recorded while at site.  

2.3 Land units within proposed development 

The existing land unit data was amended while at site to reflect site characteristics.  The amended land units 
have been mapped and these, along with the location of field assessment sites, are presented in Figure 2-1.  
The area of each land unit present within the lots has been calculated (Table 2-1).   

The original land unit mapping provided a general overview of the region but lacked site scale detail, 
particularly as the project area covers a large area and supports a number of land units.  Generally the north 
and south of the project area are characterised as land units 3a to 3d (flat to gently undulating upland 
surfaces) intersected by 5b1, 6a1, 6a2 and 6b (upland drainage lines and broad plains).  The centre of the 
project area is dominated by 1c (rugged hills and slopes) in the higher topographical areas, and 2a1, 2b1 
and 2b2 (low rises and gravelly side slopes) in the lower slope areas, crossed by drainage lines (5b1 and 
6b).  Patches of 4b and 4c (gentle lower slopes) were also mapped, predominantly on the edges of the 
project area.   

The land units present within the project area reflect the general site characteristics; hilly, rugged terrain in 
the middle, grading to gravelly uplands and lower slopes, and eventually drainage floors and creek lines.  
The drainage lines and plains are poorly-drained and were saturated and/or inundated at the time of the site 
assessment.  The hilly, gravelly terrain (land units 1c and 2a1) is steep in patches with a high proportion of 
gravels and rock outcrop, and was difficult to access in some areas.  The ridges generally run in a north-
west/south-east direction and direct surface water runoff to the west into tributaries of the Elizabeth River.  
Some runoff from the east of the lot drains towards tributaries of the Adelaide River (Figure 2-2).   

Two gravel pits mapped in the north-western corner of the lot have been impacted by previous extractive 
activities and do not reflect the surrounding land units.  They have been delineated in Figure 2-1.  
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Table 2-1.  Land units present within project area  

(Descriptions from Fogarty et al. [1984] and EcOz site assessment data) 

Land 
unit 

Vegetation Land form Drainage Soil 
Area of project 

area (ha) 

1c Open forest to open Woodland of Eucalyptus miniata, 
Eucalyptus tetrodonta, Corymbia bleeseri; understory of 
Erythrophleum chlorostachys, Terminalia ferdinandiana, 
Planchonia careya; medium to dense grass cover with 
Heteropogon triticeus, Sorghum intrans and Chrysopogon 
fallax. 

Low scarps and short steep 
slopes. Gradient 20-50 %. 
Extensive outcrop and 
surface stone (30-60% 
cover) 

Very rapid Shallow gravelly lithosols. 
Coarse textured. 50-70% 
stone and gravel 
throughout, rapidly 
drained. 

1207.5 

2a1 Open woodland with Eucalyptus miniata, Eucalyptus 
tetrodonta, Corymbia confertiflora; understory of Terminalia 
ferdinandiana and scattered Grevillia decurrens, Acacia 
latescens and Cycas armstrongii; low to medium dense 
grass cover of Sorghum intrans, Heteropogon triticeus and 
Aristida exserta.  

Low rounded hills and 
upper slopes, 0.5-4 % 
gradient, extensive surface 
gravels (siltstone and 
quartz), some quartz 
outcrops.  

Rapid Gravelly lithosols, usually 
shallow, loamy sand or 
sandy loam surface to 
sandy clay loam subsoil, 
20-40 % gravel in surface, 
well drained.  

103.9 

2b1 Open Woodland with variable dominants including 
Erythrophleum chlorostachys, Corymbia confertiflora and 
Terminalia grandiflora; understory of Terminalia grandiflora, 
Petalostigma pubescens, Brachychiton paradoxus, medium 
to dense grass cover of Sorghum intrans and Heteropogon 
triticeus. 

Gentle side slopes to low 
hills, 2-5 % gradient, 
extensive surface gravel 
(flaky siltstone) 

Rapid Moderately-deep, very 
gravelly, yellow, massive 
earths, gradational sandy 
loam surface to sandy 
clay loam, some surface 
gravel, 30-60 % gravel in 
subsoil, well drained.  

25.6 

2b2 Open woodland to woodland with Eucalyptus tetrodonta as 
the dominant, Eucalyptus miniata and Corymbia spp; 
sparse understory of mixed species including 
Erythrophleum chlorostachys, Terminalia ferdinandiana, 
Planchonia careya and Grevillea decurrens; grasses of 
Sorghum intrans and Heteropogon triticeus. 

Gentle side slopes to low 
hills, gradient 2-5%. 
Common rock outcrop and 
extensive surface gravels. 

Rapid. Shallow, gravelly earths, 
minor lithosols. Loamy 
sand surface over a 
sandy loam. 30-60% 
gravel, moderately well 
drained. 

185.1 
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Land 
unit 

Vegetation Land form Drainage Soil 
Area of project 

area (ha) 

3a Open forest of Eucalyptus miniata, Eucalyptus tetrodonta; 
scattered shrubs of Brachychiton paradoxus, Planchonia 
careya and Erythrophleum chlorostachys; grasses including 
Heteropogon triticeus, Mnesithea rottboellioides and 
Chrysopogon fallax. 

Flat to very gently 
undulating upland surface. 
Gradient 0.5-2%.  Very 
minor gravel.  

Moderately 
rapid.  

Deep, red kandosols. 
Deep, red, massive earths 
of sandy loam surface 
over sandy clay loam 
grading to light clay at 
depth. Deep sub-soil 
occasionally has up to 
10% ferruginous gravel. 
Well drained. 

33.0 

3b Woodland to Open forest of Eucalyptus miniata, Eucalyptus 
tetrodonta and Corymbia confertiflora; open to medium 
shrub layer of Erythrophleum chlorostachys, Terminalia 
ferdinandiana and various mixed species; dense grasses of 
Heteropogon triticeus, Sorghum intrans and Alloteropsis 
semialata.  

Flat to gently undulating 
upland surface, 0.5-2.5 % 
slope, gravels common.  

Moderately 
rapid.  

Moderately-deep, 
gravelly, yellow, massive 
earths, gradational sandy 
loam to sandy clay loam, 
5-15% gravels in topsoil, 
well drained.  

401.3 

3c Open Forest to Open Woodland of Eucalyptus miniata as 
the dominant, Eucalyptus tetrodonta, Corymbia confertiflora 
and Corymbia bleeseri; scattered shrub layer with 
Terminalia ferdinandiana, Planchonia careya,  
Grevillea decurrens, Corymbia confertiflora, Erythrophleum 
chlorostachys and various mixed species; grasses including 
Sorghum intrans, Heteropogon triticeus. 

Flat to very gently 
undulating upland surface.  
Gradient 1-3%.  Extensive 
ferruginous gravels (40-
80% surface cover) small 
areas of laterite outcrop. 

Moderately 
rapid. 

Shallow- to moderately-
deep, gravelly, yellow, 
massive earths, minor 
lateritic lithosols. Loamy 
sand to sandy loam 
surface grading into 
sandy clay loam subsoil. 
20-40% ferruginous 
gravel in surface, 30-50% 
in sub-soil, well drained. 

246.4 

3d Open woodland including Corymbia bleeseri, 
Corymbia confertiflora and Eucalyptus tetrodonta; 
understory of Planchonia careya, Syzygium eucalyptoides 
and Livistona humilis; medium dense grasses of Sorghum 
intrans and Heteropogon triticeus.   

Gently undulating upland 
surfaces, 1-3 % slopes, 
ferruginous and quartz 
gravel with minor laterite 
outcrop.  

Rapid.  Shallow gravelly lithosols, 
loamy sand to sandy 
loam, 40-60 % gravels, 
rapidly drained.  

2.3 

3e Woodland of Eucalyptus polycarpa, Erythrophleum 
chlorostachys and Corymbia confertiflora; understory of 
Terminalia ferdinandiana and Xanthostemon paradoxus; 
grasses including Mnesithea rottboellioides and 
Heteropogon triticeus. 

Drainage areas within 
gently undulating upland 
surface. Gradient 0.5-2%. 

Slow, subject 
to run on and 
wet-season 
waterlogging. 

Kandosolic Redoxic 
Hydrosol. Hard-setting, 
deep mottled, yellow, 
massive earths. Sandy 
loam or light sandy clay 

2.6 
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Land 
unit 

Vegetation Land form Drainage Soil 
Area of project 

area (ha) 

loam surface grading to 
light clay subsoil. 
Imperfectly drained; high 
wet-season water table. 

4b Open woodland of Erythrophleum chlorostachys, 
Corymbia bella and Eucalyptus tetrodonta; open understory 
of Pandanus spiralis, Corymbia latifolia and Terminalia spp; 
medium to dense grasses, predominantly Sorghum intrans 
and Heteropogon triticeus.  

Gentle lower slopes, 0.5-
1.5 % gradient.  

Slow, wet 
season 
waterlogging.  

Hard mottled, yellow soils, 
duplex of sandy loam to 
light sandy clay loam over 
clay subsoil. Some gravel 
in subsoil, high wet 
season water table.  

39.0 

4c Open forest of various species including Eucalyptus 
tetrodonta, Corymbia confertiflora and Erythrophleum 
chlorostachys; understory of Syzygium suborbiculare, 
Erythrophleum chlorostachys, Terminalia ferdinandiana; 
medium to dense grasses including Sorghum intrans, 
Heteropogon triticeus, minor patches of Syzygium 
eucalyptoides subsp. bleeseri and Alloteropsis semialata. 

Gentle lower slopes, 0.5-
1.5% slope, hardset when 
dry 

Slow; wet 
season 
waterlogging.  

Deep, mottled, yellow, 
massive earths, sandy 
loam or light clay loam 
surface grading to light 
clay subsoil.  Minor 
ferruginous gravel in sub-
soil. High wet season 
water table. 

74.4 

5b1 Open forest to Open Woodland with Melaleuca viridiflora,  
Eucalyptus alba and Corymbia polycarpa as dominants, 
understory of Lophostemon lactifluus, Pandanus spiralis 
and additional mixed species; grasses including Mnesithea 
rottboellioides, Ischaemum austral and sparse sedges. 

Drainage lines within 
upland terrain, <1 % 
slopes, firm when dry.  

Inundated in 
wet season 
and remains 
wet for most of 
the year.  

Mottled, grey earths, fine 
sandy loam grading to 
clay loam, 10-70 % 
gravels, moderately well 
drained.  

138.0 

6a2 Open woodland to woodland of Corymbia polycarpa, 
Erythrophleum chlorostachys, Eucalyptus tetrodonta and 
Corymbia confertiflora as dominants, understory including 
Lophostemon lactifluus, Melaleuca nervosa, Melaleuca 
viridiflora, Corymbia bella and Planchonia careya, grasses 
including Sorghum intrans, Eriachne burkittii.  

Broad plains, <1 % slope, 
bull dusty when dry.  

Wet season 
inundation.  

Hard, mottled, yellow 
duplex soil, fine sandy 
loam over clay, some 
gravel in sub-soil, high 
wet season water table. 

179.4 
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Land 
unit 

Vegetation Land form Drainage Soil 
Area of project 

area (ha) 

6b Mid high open shrubland to low open woodland of 
Erythrophleum chlorostachys, Melaleuca viridiflora and 
Corymbia spp;  understory of thin Melaleuca viridiflora,  
Melaleuca nervosa, Lophostemon lactifluus and Grevillea 
pteridifolia; grass species including Eriachne burkittii and 
Sorghum intrans. 

Broad drainage floors and 
creek margins, <1.5% 
slopes, firm surface, ‘debil 
debil’ is common 

Wet season 
inundation 

Shallow to moderately 
deep siliceous and earth 
sands, minor sandy 
massive earths.  Uniform, 
coarse textured sands to 
sandy loams.  5-40% 
gravel in sub-soil, well 
drained.  

96.9 

 

Three gravel pits were identified in the north-west corner of the project area, and have been excluded from the land unit calculations as they are disturbed areas 
which do not represent the surrounding land units.  These areas make up a total of 14.5 ha of the project area.  

 

 



#
#

#

#

#

#

#
#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

#

##

#

#

#

#

#

#

##

#

# ")

")

")

")

")

")

")

")")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

") ")

")

")

")

#

#
#

#

#

# #

#

1c

1c

3b

3b

3c

3c

1c

3b

4c

3c

2a1

2b2

6b

3a

2a1

3c

1c

6a2
4b

6b

4c
2b2

1c

5b1
2b1

3c

6b

4b

5b1

3c
6a2

6a2

3c

2b2

5b1

4c

4b

5b1

6a2

1c

2b2

6a2

6a2

6a2

3e

6a2

76

49

75

7442

38

29

24

39

44

04

20

65

64

53

52

55

66

68

43

41

27

21

16

09

17

40

31

05

03

58 61

67

47

50

37

34

02

08

730000

730000

731000

731000

732000

732000

733000

733000

85
96

00
0

85
97

00
0

85
98

00
0

85
99

00
0

86
00

00
0

86
01

00
0

86
02

00
0

86
03

00
0

86
04

00
0

Path: Z:\01 EcOz_Documents\04 EcOz Vantage GIS\EZ14400 - Noonamah Ridge Estates EIS\01 Project Files\LSA\Report Maps\Figure 2-1.  Map of ground truthed land units (without lines).mxd

MAP INFORMATION
Name: Figure 2-1.  Map of ground-truthed land units
Projection: GDA 1994 MGA Zone 52
Date Saved: 27/08/2015
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Author: Tom Reilly (reviewed by Glen Ewers)
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Site Data: EcOz (from LSA study)
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Figure 2-1.  Map of ground-truthed land units within the project area

0 1 20.5
KilometresO

Land Units (ground-truthed)
Rugged terrain

1c - Low scarps, steep slopes, rock outcrop, Open
forest to open woodland (Eucalyptus)

Gravelly undulating terrain
2a1 - Low hills and upper slopes, surface gravels,
open Eucalyptus woodland
2b1 - Gentle sideslopes, low hills, gravelly, open
woodland (Ironwood and Corymbia)
2b2 - Gentle sideslopes, low hills, rock outcrops,
open woodland to woodland (Eucalyptus)

Very undulating upland surface
3a - Flat to undulating uplands, minor gravel, open
forest (Eualyptus)
3b - Flat to undulating uplands, gravelly, woodland to
open forest (Eucalyptus)
3c - Flat to undulating uplands, extensive gravels and
rock outcrops, open forest to open woodland
(Eucalyptus)
3d - Undulating uplands, gravelly, minor rock outcrop,
open woodland (Corymbia and Eucalyptus)
3e - Drainage areas within uplands, slow drainage,
woodland (Eucalyptus, Ironwood, Corymbia)

Gentle lower slopes
4b - Gentle lower slopes, seasonal waterlogging,
open woodland (Ironwood, Corymbia, Eucalyptus)
4c - Gentle lower slopes, seasonal waterlogging,
open mixed forest

Drainage lines within upland terrain
5b1 - Drainage lines within uplands, seasonal
inundation, open forest to open woodland (Melaleuca,
Eucalyptus, Corymbia)

Broad plains
6a2 - Broad plains, seasonal inundation, open
woodland to woodland (Corymbia, Ironwood,
Eucalytus)
6b - Broad drainage floors and creek margins,
seasonal inundation, tall shrubland to low open
woodland (Ironwood, Melaleuca, Corymbia)

Disturbed areas
Gravel pit / disturbed Area

EcOz makes every effort to ensure this map is free of errors but does not
warrant the map or its features as either spatially or temporally accurate or fit
for a particular use.  EcOz provides this map without any warranty of any  kind
whatsoever, either express or implied.

") LSA assessment sites
# Vegetation survey sites

Project area boundary
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2.4 Land suitability assessment 

The desktop review and site investigation informed assessment and mapping of the site characteristics for 
each of the land suitability categories defined in the LSA Guidelines (Table 2-2).  Land suitability categories 
have been ranked according to the LSA definitions in Table 1-1; S1 and S2 are considered suitable, S3 is 
marginally suitable, and S4 and S5 are not suitable without site improvements.  Maps produced for each 
relevant land suitability category illustrate the suitability assessment across the project area (see Figure 2-2 
to Figure 2-5).  Maps were not produced for suitability classes that are not applicable or where the entire 
project area is suitable (specifically soil salinity, acid sulfate soils and storm tide flooding).   

It is understood that a range of lot sizes will be provided for within the Noonamah Ridge Estate and that 
engineering and site improvement works will be undertaken in certain areas as required.  The information 
presented below aims to inform development design to ensure potential land constraints are accommodated 
in the planning stage, and that environmental management or mitigation measures can be developed to 
address these.  Drainage lines and seasonally-inundated areas identified throughout the project area are 
presented in Figure 2-2 and it is recommended that these areas are buffered as stipulated in the NT Land 
Clearing Guidelines (NRETAS 2010); refer to Section 3.1.  
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Table 2-2.  Land suitability categories and assessment 

Land suitability 
category 

Definition of constrained (not suitable) land 
within this category (S3-S5) 

Site assessment 
Suitability 

class 

Drainage (see 
Figure 2-2) 

Areas that are wet or saturated either at, above or 
close to the land surface for a period of weeks to 
months (per year) as a result of rainfall, landscape 
function and/or position or soil hydrology factors.  

Land units 1c, 2a1, 2b1, 2b2, 3a, 3b, 3c, 3d are rapidly to moderately 
rapidly drained due to slopes, gravels and soils 

S1 

Land units 3e, 4b, 4c are imperfectly drained and are subject to wet 
season run-on and water-logging.  

S3 

Land units 5b1, 6a1, 6a2 and 6b are poorly drained and seasonally 
inundated, and receive run-on from the uplands and ridges.  

S4 

On-site Wastewater 
Management (see 
Figure 2-3) 

Soils that have one or more of:  
 Slopes greater than 5 % 
 Imperfectly to very poorly drained 
 Contain minimal clay (20 %) at depth 
 Shallow soils (< 0.5 m) 
 Extensive exposed rock (> 10 %) 
 Greater than 25 % gravel. 
 
Note: A Land Capability Assessment has also been 
undertaken for part of the site – see the relevant 
appendix within the EIS.  Within its scope, that 
assessment refines the constraint mapping as it 
relates to on-site wastewater management. 

Land units 3a, 3b, 3c and 3d have a range of surface gravels (< 5 –
 90 %, average 50 %) and 30 – 70 % (average 40 %) coarse fragments 
in sub-soils.  Some very isolated rocks (mostly no rocks were 
observed).  Soils are moderately deep to deep, well-drained sandy 
loam/loam to sandy clay loam.  

S2 

Land units 2b1 and 2b2 have small areas of rock outcrop (< 5 %) but 
extensive surface gravels and coarse fragments in subsoils.  Soils are 
shallow to moderately deep, well-drained sandy loam.  

S3 

Land units 3e, 4b and 4c have minor surface gravels (average 10 %) 
and minor coarse fragments (< 5 % average) and no rock outcrops.  
Soils are moderately deep to deep, imperfectly-drained sandy clay 
surface over clay loam.  

S3 

Land units 1c and 2a1 have patches of rock outcrop and extensive 
surface and subsurface gravels, limiting absorption capacity.  Soils are 
shallow to skeletal, rapidly-drained sandy loam.  

S4 

Land units 5b1, 6a1, 6a2 and 6b are moderately-gravelly sandy loams 
and siliceous sands with no rock outcrops.  Soils are well drained but 
seasonally inundated.  

S4 

Erosion Risk (see 
Figure 2-4) 

Soil landscapes that have a moderate to very high 
erosion risk (slopes > 5 %)  

Slopes were mapped based on contour data, and therefore do not 
align exactly with land units.  In general, slopes of 0-0.75 % are low 
risk for erosion and mostly restricted to low lying areas throughout the 
lots (5b1, 6a1, 6a2, 6b) but areas of low slope are scattered throughout 
the entire project area.  

S2 

Slopes of 0.75-5 % are considered moderate erosion risk and are 
found within all land units, and mostly represent the upper and lower 

S3 
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Land suitability 
category 

Definition of constrained (not suitable) land 
within this category (S3-S5) 

Site assessment 
Suitability 

class 

slopes between the ridges and low-lying areas, and undulating uplands 
of land units 3a – 3d.  
All slopes over 5 % are within land unit 1c and align with the ridges and 
gullies throughout this land unit.   

S4 

Soil Salinity Soil salinity > 4 dS/m ECe Not assessed.  Not commonly found in the Top End and not 
considered a risk for the project area. 

S1 

Acid Sulfate Soils  Soils with greater than 0.02 % oxidisable sulphur is 
present  

The entire project area is outside mapped Acid Sulfate Soils risk areas 
(Hill and Edmeades 2008) and is > 10 km from the coast, where ASS 
is found in the Darwin Region (usually below 5 m AHD).  

S1 

Storm Tide Flooding Coastal areas below Primary Storm Tide inundation 
extent  

The project area is > 10 km from the coast and is outside of the 
mapped storm surge primary and secondary zones (Water Resources 
Branch 2010). 

S1 

Riverine Flooding 
(see Figure 2-5) 

Land below the 1 % AEP flood level Flood modelling has been undertaken for the main drainage line in the 
project area and presents the 1 in 100 year flood lines for this creek 
(Figure 2-5).  Further mapping and modelling will be undertaken for the 
site for each stage of development.   
Based on the current mapping there is ≥ 1 % AEP risk of river 
floodplain flooding for part of the land parcel (i.e. some of the site is 
within the 1 % AEP flood zone) and as such the site is considered 
marginally suitable.  Flood mitigation measures will be required in flood 
prone sections of the project area.  

S3 
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MAP INFORMATION
Name: Figure 2-2.  Map of drainage suitability classes
Projection: GDA 1994 MGA Zone 52
Date Saved: 13/08/2015
Client: Intrapac Projects Pty Ltd
Author: David vd Hoek (reviewed by Glen Ewers)
DATA SOURCE
Land units: NTG, EcOz
Site Data: EcOz
Imagery: Intrapac Aerial

Figure 2-2.  Map of drainage suitability classes

Project area boundary
Watercourses and Drainage Lines

Stream order 1
Stream order 2

Drainage suitability classes
Class S1 - suitable
Class S2 - suitable
Class S3 - marginally suitable
Class S4 - not suitable

0 1 20.5
Kilometres

O

EcOz makes every effort to ensure this map is free of errors
but does not warrant the map or its features as either spatially
or temporally accurate or fit for a particular use. 
EcOz provides this map without any warranty of any 
kind whatsoever, either express or implied. 

First order drainage lines include seasonal 
drainages and gullies in uplands. Some upland 
gullies end in overland flow, and hence are 
non-continuous drainage lines. 
Second order drainage lines are seasonal creek 
lines.  
Broad drainage floors exist within poorly-drained
areas and may not have distinct drainage lines
within them. 

DARWIN
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MAP INFORMATION
Na m e: Ma p of on-s ite  wa s te wa te r m a na g e m e nt
suita bility cla s s e s
P roje ction: GDA 1994 MGA Zone 52
Date  Sa ve d : 13/08/2015
Clie nt: Intra pa c P roje cts  P ty Ltd
Author: David  vd  Hoe k (revie we d  by Gle n Ewe rs )
DATA SOURCE
La nd  units : NTG, EcOz
Site Da ta: EcOz
Im a g e ry: Intra pa c Ae ria l

Figure 2-3.  Map of onsite wastewater management suitability classes

P roje ct a re a  bound a ry
On-site wastewater suitability class

S2 - suitable
S3 - m a rg ina lly suitable
S4 - not suitable

0 1 20.5
Kilom e tre s

O

EcOz m a ke s  e ve ry e ffort to e ns ure this  m a p is  fre e  of e rrors
but d oe s  not wa rra nt the  m a p or its fe a ture s  a s  e ithe r s pa tia lly
or te m pora lly accura te or fit for a  pa rticula r us e. 
EcOz provid e s  this  m a p without a ny wa rra nty of a ny 
kind  whats oeve r, e ithe r expre s s  or im plie d . 

Wa s te wate r m a na g e m e nt cate g orie s
a re  ba s e d  on la nd  unit inform a tion a nd  
LSA g uid e line s .
Suita bility is lim ite d  by poor d ra ina g e , 
s e a s ona l inund a tion a nd /or s te e p,
rocky te rra in. 
A La nd  Ca pa bility As s e s s m e nt ha s  a ls o 
be e n und e rta ke n for pa rt of the  s ite – 
s e e  the re le va nt a ppe nd ix within the  
EIS.  Within its scope , that a s s e s s m e nt 
re fine s  the  cons tra int m a pping  a s  it 
re la te s  to on-s ite wa s te wate r 
m a na g e m e nt.

DARWIN
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Project Area Boundary
Erosion Risk

S2 - Suitable (low risk)
S3 - Marginally suitable
S4 - Not suitable (high risk)

O

Figure 2-4.  Map of erosion risk and suitability classes

EcOz makes every effort to ensure this map is free of errors
but does not warrant the map or its features as either spatially
or temporally accurate or fit for a particular use. 
EcOz provides this map without any warranty of any 
kind whatsoever, either express or implied. 

MAP INFORMATION
Name: Map of erosion risk and suitability classes
Projection: GDA 1994 MGA Zone 52
Date Saved: 13/08/2015
Client: Intrapac Projects Pty Ltd
Author: David vd Hoek (reviewed by Glen Ewers)
DATA SOURCE
Land units: NTG, EcOz
Site Data: EcOz
Imagery: Intrapac Aerial

DARWIN

0 1 20.5
Kilometres

Erosion risk categories are based
on slopes as calculated with 
1m contour data:
S2 = 0-0.75%
S3 = 0.75-5%
S4 = >5%
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Figure 2-5.  Map of  ground-truthed surface water and 1 % AEP riverine flood modelling within the project area

O

EcOz makes every effort to ensure this map is free of errors
but does not warrant the map or its features as either spatially
or temporally accurate or fit for a particular use. 
EcOz provides this map without any warranty of any 
kind whatsoever, either express or implied. 

 

MAP INFORMATION
Name: Drainage and 1in100yearFlood
Projection: GDA 1994 MGA Zone 52
Date Saved: 14/08/2015
Client: Intrapac Projects Pty Ltd
Author:David Carroll (reviewed by Glen Ewers)
DATA SOURCE
Land units: EcOz
Flood modelling: Byrne Design
Waterways: EcOz

Watercourses and drainage lines
First order
Second order
Project area boundary
1 % AEP riverine flood modelling

First order drainage lines include seasonal 
drainages and gullies in uplands. Some upland 
gullies end in overland flow, and hence are 
non-continuous drainage lines. 
Second order drainage lines are seasonal creek 
lines.  
Broad drainage floors exist within poorly-drained
areas and may not have distinct drainage lines
within them. 

DARWIN
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3 Potential constraints 

Those sections of the project area which have environmental characteristics defined as ‘marginally suitable’ 
or ‘not suitable’ present constraints which require management or mitigation through environmental controls 
or site improvement.  Key potential constraints are discussed below and control provisions are suggested to 
inform development design and, where practicable, address the risks presented by the constraints.    

3.1 Drainage and waterways 

The landform of the project area is characterised as ridges and upper slopes which direct run-off toward the 
lower slopes via narrow, rapidly-draining gullies.  Run-off ultimately reports to poorly-drained and seasonally-
inundated broad plains and creeks located in the south-east and western sections of the project area.  For 
the purposes of the land suitability assessment only those drainage lines which are well-established and 
likely to be impacted by run-on, and are waterlogged or seasonally inundated for part or all of the year have 
been mapped.  In addition to this, drainage gullies have also been mapped to identify areas of high volume 
intermittent flows.  Multiple poorly-defined or small, isolated drainage lines are located across the project 
area to direct run-off from the ridges and upper slopes toward the low-lying areas.  The majority of these 
have not been defined as they are not considered waterlogged, or inundated, and do not carry significant 
flows (i.e. minimal risk of flooding).   

The areas mapped as poorly drained are illustrated in Figure 2-2.  The figure shows the defined drainage 
lines and the broad drainage floors that receive runoff from the upland areas (illustrated as Class S4 – red 
areas).  The drainage areas do not necessarily contain defined drainage lines, but they receive run-on in the 
form of overland flow and are seasonally inundated or waterlogged.   

The NT Land Clearing Guidelines (NRETAS 2010) stipulate buffer zones for waterways, and relevant buffers 
are presented in Table 3-1.  Vegetation and riparian areas within these buffer zones should be retained to 
maintain water quality and quantity, minimise impact on waterways, and preserve habitat.  

Table 3-1.  Buffer zones for waterways within the project area 

Waterway Buffer zone (m) 

Drainage areas 25 
First order streams – intermittent 25 
Second order streams – intermittent 50 

 

Section 11.1.1 of the Northern Territory Planning Scheme provides minimum lot sizes and areas of 
unconstrained land per lot for various planning zones.  Intrapac plans to submit a rezoning application for the 
entire development, establishing a Specific Use Zone.  That zone will specify lot sizes that may differ to 
those provided for in Section 11.1.1, and will also provide requirements to achieve environmental 
commitments arising from the EIS.  For example, the Specific Use Zone will detail requirements for varying 
drainage classification, requiring a specified area of unconstrained land, and also detail requirements for 
erosion and sediment control plans. 

Following development, this Specific Use Zone will be normalised for each phase of development to align the 
development with the ordinary provisions of the NT Planning Scheme town planning zones for each area 
(e.g. SD, RR).   

The Specific Use Zone will also address environmental characteristics such as land that is poorly drained or 
seasonally-inundated is constrained.  The zone would require that development design ensure there is 
sufficient unconstrained land on future lots outside of these areas.  Additionally, that design should minimise 
the number of allotment boundaries crossing drainage lines and/or areas as the establishment of fence lines 
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and boundary fire breaks can impede water flows, fragment habitat, and result in erosion and sediment 
issues.  

Drainage engineering works may be required in areas proposed for more intensive development (e.g. urban 
areas) to ensure that future lots are well-drained.  The drainage map produced for this report should be 
referenced in the planning of these works.  Where possible, natural flow paths should be retained to maintain 
flows to water-dependent ecosystems and downstream waterways.  

3.2 On-site wastewater management 

In general, rural lots require on-site wastewater management as services are not accommodated in the 
development.  Intrapac plans to have the majority of lots connected to centralised sewerage treatment.  
Some larger blocks may have on-site wastewater management.   

Land units with moderately deep (> 0.5 m) soils, little rock, < 50 % gravels and < 10 % slopes are considered 
most suitable for siting on-site wastewater management systems (i.e. suitability class S2).  Site-specific 
assessment and design will be required for wastewater management systems to ensure the allocated area 
can support the proposed system and design load.  A Land Capability Assessment has been undertaken 
which presents a refined understanding of the potentially suitable areas for on-site wastewater management 
(see the relevant appendix within the EIS).  

3.3 Erosion 

Areas of steep slope (0.75 to > 5 %) are considered moderate to high risk for erosion.  Activities required for 
development such as disturbance of ground cover and vegetation, construction works, and alteration of 
drainage (e.g. creation of concentrated flow alongside roadways) can create erosion and downstream 
sedimentation issues.   

An Erosion and Sediment Control Plan (ESCP) has been developed for both phases of development – 
during construction (temporary) and post-construction (permanent).  The ESCP outlines the required 
drainage, erosion and sediment controls for the site (refer to the relevant appendix within the EIS).  

These requirements will be included in the Specific Use Zone intended for the development, and will enable 
the Department of Land Resource Management, as well as the Development Consent Authority, to assess 
erosion control measures under the Planning Act; providing additional certainty the environmental objectives 
in relation to erosion can be enforced through a statutory process. 

3.4 Flooding 

Several seasonal drainage lines and creeks traverse parts of the project area.  The LSA guidelines state that 
areas within the 1 % AEP (1 in 100 year) flood lines require mitigation works to improve the suitability of the 
land and reduce the risk of flooding proposed future lots.   

There is currently limited flood data available for the project area, and 1 % AEP flood modelling is only 
available for one catchment (see Figure 2-5).  This development will be staged over a number of decades 
and flood modelling (which is time-consuming and hence expensive) will be undertaken for each stage as 
relevant.  Eventually modelling will be completed for the entire project area.  As this information becomes 
available it will be used to identify those areas at risk of flooding in 1 % AEP events and to ensure that 
appropriate development design is undertaken in response.  
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4 Conclusion 

The LSA covered the entire project area and identified the following site characteristics that may require 
further consideration throughout the planning, design and construction of the proposed development:  

 Drainage at the site is described as drainage gullies and narrow drainage lines capturing and 
directing stormwater runoff from the ridges and upper slopes toward the low-lying drainage floors 
and creeks.  In general the ridges, side slopes and uplands (land units 1c, 2a1, 2b2, 3a, 3b, 3c and 
3d) are rapidly to moderately well-drained – hence categorised as ‘suitable’ (S1).  Lower slope 
areas (land units 3e, 4b and 4c – approximately 115 ha) are imperfectly drained due to land form 
and soils, and are categorised as ‘marginally suitable’ (S3).  Low-lying drainage floors and creek 
lines (5b1, 6a1, 6a2 and 6b – approximately 415 ha) generally receive stormwater runoff and direct 
it toward the west and east of the project area, eventually meeting the Elizabeth and Adelaide 
Rivers respectively.  These areas are seasonally waterlogged and/or inundated and are considered 
‘not suitable’ (S4) for development.   

 It is recommended that buffer zones, as stipulated in the NT Land Clearing Guidelines (NRETAS 
2010), are attributed to drainage areas in line with the recommended distances provided in Table 
3-1.  Design of development drainage should aim to maintain current surface water flows, and 
avoid clearing or altering riparian zones and drainage lines to minimise impacts on water quality 
and quantity, and to retain habitat and connectivity.  

 Areas categorised as ‘suitable’ (S2) for on-site wastewater management are the gentle side slopes 
and uplands throughout the project area (land units 3a, 3b, 3c and 3d), which are neither steep and 
rocky nor poorly drained.  These land units cover approximately 690 ha of the lot and should be the 
target areas for more detailed investigations to inform the siting and design of the centralised 
sewage treatment and disposal systems (see the Land Capability Assessment in the EIS 
appendices).  

 Areas of slopes > 0.75 % are categorised as ‘marginally suitable’ (S3) and slopes > 5 % are 
categorised as ‘not suitable’ (S4) in terms of erosion risk.  An Erosion and Sediment Control Plan 
has been devised to ensure appropriate drainage, erosion and sediment controls are in place 
during and after development to avoid creating erosion and sedimentation issues throughout the 
project area.  This is particularly relevant for steeply-sloped areas that will be subject to disturbance 
as a result of the development.  

 The presence of creeks and drainage lines within the project area indicates that there is a risk of 
riverine flooding in low-lying areas.  Flood mapping is not available for the project area, but 
modelling has been undertaken for the main drainage system within the site, presenting the 1 % 
AEP (1 in 100 years) flood line.  Further modelling is required to identify other areas within the 
project site below the 1 % AEP line.  Such areas may be considered unsuitable for development 
and mitigation measures will be required.  

 Soil salinity, acid sulfate soils and storm tide flooding are not considered a risk due to the location 
and site characteristics and the entirety of the project area is therefore categorised as ‘highly 
suitable’ (S1) in terms of these assessment categories.  
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Appendix A – Vegetation and Landform Assessment Sheets 

 

 

 



Site 02-1c Zone 52  Easting: 733 244  Northing: 860 3353  

General Description:  Site 02-1c represents a patch of rocky uplands in the north-eastern section of the project area.  
The area is originally mapped as land unit 1b, but is identified as 1c during ground-truthing, due to the presence of 
steep rocky ridges and outcrops.   

Drainage Potential: The landform is a rugged hill/upper slope with a gradient of 4 %, with a north-easterly aspect.  It 
is rapidly drained.   

Soil and Geology:   The area is characterised by rocky outcrops and shallow to skeletal soils.  Quartzite rocks made 
up 40 % of the surface cover, and surface gravels made up 40 %.  Soils are rudosols, moderately structured sandy 
loams, with 40 % coarse fragments, and colour of 10YR 3/2.  Soils are dry.   

Vegetation Structure: Eucalyptus woodland with 30 % cover in the upper stratum (height range from 10-12 m), 15 % 
cover in the mid-stratum (heights ranged from 1-10 m), and 50 % cover in the ground stratum (heights ranged from 0-
1 m).  Cycad density is <1 (none within the quadrat but some present nearby).   

Upper Stratum  

Eucalyptus miniata (dominant) 
Corymbia bleeseri 
Erythrophleum chlorostachys 

Middle Stratum  

Planchonia careya 
Xanthostemon paradoxus 
Erythrophleum chlorostachys  

Lower Stratum  

Heteropogon triticeus 
Sorghum intrans 
Chrysopogon fallax 

Northern view

 

Eastern view

 
Southern view  

 

Sandy loam, gravelly soils  

  



Site 03-3b Zone 52  Easting: 732 765  Northing: 860 3284 

General Description: Site 03-3b represents the patch of land unit 3b within the northern portion of the eastern section 
of the project area, and represents a gently undulating upland common throughout the northern and southern sections 
of the project area.   

Drainage Potential: The landform is a gently undulating upland, with 1 % slope and a northerly aspect.  The site is 
moderately rapidly drained.   

Soil and Geology: Soils are gravelly kandosols (80 % coarse fragments – lateritic gravels), moderately structured 
clay loam.  Surface gravel is common (70 %) but no rock outcrops are present.  Colour is 10YR 4/3.  Soils are 
moderately deep and moderately well-drained, and are slightly moist below the surface.   

Vegetation Structure: Eucalyptus woodland with 40 % cover in the upper stratum (heights of 10-14 m), 10 % cover in 
the mid-stratum (heights 1-10 m), and 50 % cover in the ground stratum (heights 0-1 m).  Cycad density is relatively 
high, with 21 cycads counted within the 20 m x 20 m quadrat.   

Upper Stratum  

Eucalyptus tetrodonta (dominant) 
Eucalyptus miniata  

Middle Stratum  

Terminalia ferdinandiana  
Cycas armstrongii 

Lower Stratum  

Heteropogon triticeus 
Alloteropsis semialata 
Sorghum intrans 

Northern view

 

Eastern view

 
 

Western view Gravelly clay loams 

  



Site 04-3d Zone 52  Easting: 733 134  Northing: 860 3012 

General Description: This site represents a small patch of land unit 3d within the north-eastern section of the project 
area, and is surrounded by land unit 3b.  The patch is distinguished from the surrounding area due to its thinner 
vegetation and lower gravel content in the soils.   

Drainage Potential: The landform is a gently undulating upland, with 1 % slope and a south-easterly aspect.  The site 
is rapidly drained, and drains towards the small drainage line south of the patch, which in turn drains east toward the 
Adelaide River.   

Soil and Geology: Soils are described as rudosols, massive loamy sand with a sandy surface layer.  No rocks or 
gravel are present, either on the surface or subsoils.  Colour is 2.5YR 4/2.  Soils are moderately deep and well-
drained.   

Vegetation Structure: Vegetation is open Eucalyptus woodland with 10 % cover in the upper stratum (heights of 8-
10 m), 20 % cover in the mid-stratum (heights 1.5-8 m), and 30 % cover in the ground stratum (heights 0-1.5 m).  No 
cycads were present within the quadrat.   

Upper Stratum  

Corymbia bleeseri 
Corymbia confertiflora 
Eucalyptus tetrodonta 

Middle Stratum  

Planchonia careya 
Terminalia ferdinandiana  
Livistona humilis 

Lower Stratum  

Sorghum intrans 
Heteropogon triticeus 

Northern view

 

Eastern view 

 

Western view 

 

Loamy sand with sandy surface cover, no gravel

 

 

  



Site 05-3b Zone 52  Easting: 732 661  Northing: 860 2770 

General Description: This site represents a large patch of land unit 3b in the north-eastern section of the project 
area, and acts as a confirmation of the extent of the land unit also described at site 03-3b.   

Drainage Potential: The landform is a lower slope within the gently undulating uplands, with 1 % slope and an 
easterly aspect.  The site is rapidly drained, and drains towards the small drainage line east of the patch, which in turn 
drains east toward the Adelaide River.   

Soil and Geology: Soils are described as kandosols, weakly structured loam/silty loam, with 5 % quartzite gravels 
covering the surface and scattered quartzite rocks.  Coarse fragments comprised 30 % of the subsoils.  Colour is 
10YR 2/2.  Soils are moderately deep and well-drained.   

Vegetation Structure: Vegetation is a Eucalyptus open forest with 70 % cover in the upper stratum (heights of 10-
14 m), 15 % cover in the mid-stratum (heights 1-8 m), and 15 % cover in the ground stratum (heights 0-1 m).  5 
cycads were present within the quadrat.   

Upper Stratum  

Eucalyptus miniata (dominant) 
Eucalyptus tetrodonta 

Middle Stratum  

Terminalia ferdinandiana  
Croton arnhemicus 

Lower Stratum  

Sorghum intrans 

Northern view

 

Eastern view

 

Western view 

 

Loam/ silty loam with coarse fragments

 

 
  



Site 08-3c Zone 52  Easting: 732 923  Northing: 860 2222  

General Description: Site 08-3c represents the patch of land unit 3c within the north-eastern section of the property, 
and is an area of undulating uplands with higher rock and gravel content than the surrounding 3b.  The patch drains 
toward the drainage area which drains east from the project area.  Land unit 3c is a common land unit which joins the 
ridges and scarps of 1c with the surrounding undulating uplands and drainage areas throughout the project area.   

Drainage Potential: The site is moderately rapidly drained, with 2 % slope and a northerly aspect.  The site drains 
toward the drainage line which flows from the north-eastern boundary toward the tributaries of Sunday Creek, east of 
the project area.   

Geology and Soils: The land unit is differentiated from 3b by the increased rock content, and rocks comprised 5 % of 
the quadrat, although extensive laterite outcrop is present nearby.  Ferruginous gravels covered 60-80 % of the 
surface, and coarse fragments made up 30 % of subsurface soils.  Soils are kandosols, weakly structured sandy loam, 
moderately deep, and colour is 10YR 4/3.   

Vegetation Structure:  Vegetation is Corymbia open woodland, with 10 % cover in the upper stratum (heights of 10-
12 m), 10 % cover in the mid-stratum (heights 1-10 m) and 60 % cover in the ground stratum (0-1 m).  3 cycads were 
counted within the quadrat.   

Upper Stratum  

Corymbia bleeseri (dominant) 
Eucalyptus miniata 

Middle Stratum  

Livistona humilis 
Grevillia decurrens 

Lower Stratum  

Triodia bitextura 
Sorghum intrans 

Northern view 

 

Southern view 

 

Gravelly surface layer 

 

Sandy loam with coarse fragments 

 
  



Site 09-3c Zone 52  Easting: 730 362  Northing: 860 2953  

General Description: Site 09-3c represents a patch of the north-western section of the project area which is 
originally mapped as 3b but is ground-truthed as land unit 3c.  The site is a gently undulating upland which drains 
toward the broad floor to the south of the site.   

Drainage Potential: The landform is an undulating upland with 1 % slope and a south-easterly aspect.  Drainage is 
moderately rapid, and runoff drains toward the sandsheet heath area south of the patch.   

Geology and Soils: Soils are kandosols, moderately structured sandy loam, with a sandy surface layer.  No rocks 
are within the quadrat, but surface gravels covered 80 % of the surface layer, and coarse fragments comprised 50 % 
of subsurface soils.  Soils are moderately deep.  Colour is 10YR 2/2.   

Vegetation Structure:  Open Eucalyptus miniata woodland with 30 % cover in the upper stratum (heights 10-12 m), 
20 % cover in the mid-stratum (heights 3-10 m) and 25 % cover in the ground stratum (heights 0-2 m).  3 cycads 
were counted within the quadrat.   

Upper Stratum  

Eucalyptus miniata (dominant) 
Middle Stratum  

Planchonia careya 
Acacia latescens 

Lower Stratum  

Sorghum intrans 
Heteropogon titriteus 

Eastern view 

 

Southern view 

 

Western view

 

Sandy loam with sandy surface and gravels 

 
 

  



Site 16-3c Zone 52  Easting: 730 718  Northing: 860 2326  

General Description: This site represents a patch that has been disturbed in the past and used for gravel extraction.  
The site is considered to be within land unit 3c but disturbed, and as such landform and vegetation do not fit exactly 
within the land unit.   

Drainage Potential: The landform is a gravel pit (flat) within a lower slope, and is moderately rapidly drained.  The 
slope is 1 % and westerly aspect.  Drainage is toward the drainage line south-west of the patch.   

Geology and Soils: Soils are anthroposols (due to previous disturbance), weakly structured sandy loam overlying 
loam with 90 % mixed gravels on the surface.  Coarse fragments (mixed gravels) made up 60-70 % of subsoils.  No 
rock is identified within the patch.  Colour is 10YR 4/2, and soils are moderately deep.  The soils have been disturbed 
for gravel extraction.   

Vegetation Structure: Due to historic disturbance, the site is largely grassland with isolated trees.  The majority of 
cover is in the ground cover (60 % cover, with heights 0-1.5 m).  Cover in the upper stratum is <1 % (heights ranged 
from 6-9 m), and cover in the mid-stratum is 5 % (heights 1.5-6 m).  1 cycad is counted within the quadrat.   

Upper Stratum  

Corymbia confertiflora 
Middle Stratum  

Acacia sp  
Lower Stratum 

Sorghum intrans 
Eriachne obtusa 
Heteropogon contortus 

Eastern view

 

Southern view 

 
West View 

 

Gravelly sandy loam

 
  



Site 17-3c Zone 52  Easting: 731 119  Northing: 860 2404 

General Description: This site represents the patch of land unit 3c within the north-western section of the property, 
and is an area of undulating uplands bordered by two lower lying drainage areas on the north-west and south-eastern 
sites.   

Drainage Potential: The site is well-drained, with 1 % slope and a south-westerly aspect.  The site is likely to shed 
water as overland flow and drain toward the drainage areas on the north-west and south-east sides of the patch.  
These in turn drain toward the sandsheet heath within the north-western corner of the project area.   

Geology and Soils: The soils are described as kandosols massive sandy loam/loam soils, with high gravel content.  
Ferruginous, laterite and mudstone gravels covered 90 % of the surface, while 60-70 % of subsoils comprised of 
coarse fragments.  No rocks are observed within the quadrat.  Soils are moderately deep and well-drained.  Colour is 
7.5YR 4/2.   

Vegetation Structure:  Vegetation is open Eucalyptus woodland with 10 % cover in the upper stratum (heights 10-
12 m), 10 % cover in the mid-stratum (heights 2-10 m) and 25 % cover in the ground stratum (heights 0-1.5 m).  
Cycad density is high, with 42 cycads counted within the quadrat.   

Upper Stratum  

Eucalyptus miniata (dominant) 
Eucalyptus tetrodonta 

Middle Stratum  

Corymbia confertiflora 
Planchonia careya 
Cycas armstrongii 

Lower Stratum  

Sorghum intrans 
Heteropogon triticeus 

Northern view 

 

Southern view 

 
Western view

 

Gravelly sandy loam

 



Site 20-1c Zone 52  Easting: 731 871  Northing: 860 2073 

General Description: This site represents a large patch of land unit 1c within the northern portion of the project area.   

Drainage Potential: The landform is classified as low scarps and short, steep slopes, and is within the upper slopes 
of the project area.  Drainage is rapid, and the slope is 3 % with a north-easterly aspect.  Drainage from the patch is 
likely to be toward the south and south-west, into the seasonal creek traversing the project area.   

Geology and Soil:  Soils are rudosols massive sandy loams, with extensive surface gravels and rock outcrops.  
50 % of the surface is quartzite rock outcrops, up to boulder size, and 50 % is lateritic and quartzite gravels.  Soils 
are shallow to skeletal, with 40 % coarse fragments.  Colour is 10YR 3/1.   

Vegetation Structure: The site is a Eucalyptus open forest, with 55 % cover in the upper stratum (heights 8-14 m), 
20 % cover in the mid-stratum (heights 1-8 m) and 60 % cover in the ground stratum (heights 0-1 m).  Cycad density 
is high, with 24 cycads counted within the quadrat.   

Upper Stratum  

Eucalyptus tetrodonta (dominant) 
Eucalyptus miniata 
Erythrophleum chlorostachys 
Corymbia bleeseri 

Middle Stratum  

Xanthostemon paradoxus 
Terminalia ferdinandiana 
Cycas armstrongii  

Lower Stratum 

Heteropogon triticeus 
Chrysopogon fallax 
Mnesithea rottboellioides  

Northern view

 

Southern view

 
Rock outcrops

 

Gravelly sandy loams

 

 

  



Site 21-2b1 Zone 52  Easting: 730 541  Northing: 860 1800 

General Description: This site represents a patch of 2b1 which is the only patch of this land unit within the project 
area.  The land unit joins the upper hills and slopes of land unit 1c with the seasonal creek line traversing the project 
area from the south-east to north-west, and discharging along the western boundary of the project area toward the 
Elizabeth River.   

Drainage Potential: The landform is classified as gentle side slope, and is the lower slopes of the uplands, sloping 
down to the low lying creek.  The slope is 2 % with a north-easterly aspect, and drainage is toward the creek north of 
the patch.   

Geology and Soil:  Soils are kandosols, massive loams/sandy loams.  Gravels covered 30 % of the surface, and 
60 % of the subsoils are comprised of coarse fragments.  No rocks are within the patch.  Soils are moderately deep 
and well-drained.  Colour is 10YR 3/2.   

Vegetation Structure: The site is open Eucalyptus woodland, with 15 % cover in the upper stratum (heights 8-10 m), 
8 % cover in the mid-stratum (heights 1.5-8 m) and 40 % cover in the ground stratum (heights 0-1.5 m).  4 cycads 
were counted within the quadrat.   

Upper Stratum  

Erythrophleum chlorostachys 
Corymbia confertiflora 
Terminalia grandiflora 

Middle Stratum  

Terminalia grandiflora 
Petalostigma pubescens  

Lower Stratum 

Sorghum intrans 
Heteropogon triticeus  

Northern view

 

Southern view

 
Western View

 

Loam / sandy loam with gravels

 

 

  



Site 24-1c Zone 52  Easting: 733 034  Northing: 860 1659 

General Description: This site forms part of the large patch of 1c which is ground-truthed in the northern portion of 
the project area, and is within the same patch as site 20.   

Drainage Potential: The landform is classified as low scarps and short, steep slopes, and is within the upper slopes 
of the project area.  Drainage is rapid, and the slope is 3 % with a northerly aspect.   

Geology and Soil:  Soils are rudosols, massive sandy loams, with extensive surface gravels and rock outcrops.  
60 % of the surface is quartzite and laterite rock outcrops, and 40 % is lateritic and quartzite gravels.  Soils are 
shallow to skeletal, with 80 % coarse fragments.  Colour is 7.5YR 3/1.   

Vegetation Structure: The site is a Eucalyptus open forest, with 60 % cover in the upper stratum (heights 8-12 m), 
20 % cover in the mid-stratum (heights 1-8 m) and 50 % cover in the ground stratum (heights 0-1 m).  4 cycads were 
counted within the quadrat.   

Upper Stratum  

Eucalyptus miniata (dominant) 
Eucalyptus tetrodonta 

Middle Stratum  

Terminalia ferdinandiana 
Buchanania obovata  

Lower Stratum 

Aristida exserta 
Heteropogon triticeus 

Northern view

 

Southern view

 
Rock outcrops

 

Sandy loam with gravel

 

 

  



Site 27-2b2 Zone 52  Easting: 730 175  Northing: 860 1441 

General Description: This site represents a small patch of land unit 2b2 along the western boundary of the project 
area that is surrounded by a seasonally inundated drainage floor.  The patch is slightly elevated above the 
surrounding topography, and is categorised as a low rocky hill.   

Drainage Potential: The landform is a low rocky hill (lower slope) which is rapidly drained.  The slope is 2 % with an 
easterly aspect, and runoff drains toward the seasonally inundated areas surrounding the patch (mapped as land unit 
6b).   

Geology and Soil:  Soils are kandosols, massive sandy loams, with extensive surface gravels (90 % cover of 
siltstone and lateritic gravels).  Rock outcrops are scattered, with <5 % laterite outcrop.  Soils are shallow to 
moderately deep, with 50 % coarse fragments.  Colour is 10YR 4/2.   

Vegetation Structure: The site is open Eucalyptus woodland, with 6 % cover in the upper stratum (heights ranged 
from 8-12 m), 6 % cover in the mid-stratum (heights 1-8 m), and 25 % cover in the ground stratum (heights 0-1 m).  5 
cycads were counted within the quadrat.   

Upper Stratum  

Eucalyptus miniata (dominant) 
Eucalyptus tetrodonta 
Corymbia confertiflora 

Middle Stratum  

Grevillea decurrens 
Petalostigma pubescens 

Lower Stratum 

Heteropogon triticeus 
Eriachne obtusa 
Sorghum intrans 

Northern view

 

Southern view

 
Western view

 

Sandy loam with surface gravels

 

 

  



Site 29-1c Zone 52  Easting: 730 898  Northing: 860 0976 

General Description: This site is located within the large patch of land unit 1c which traverses the project area from 
east to west and contains the major ridge lines.  The site is located within the central western section of the 1c patch.   

Drainage Potential: The landform is broadly classified as low scarps and short, steep slopes, and the site is located 
on a ridge line.  Drainage is rapid, and the slope is 6 % with a north-easterly aspect. 

Geology and Soil:  Soils are rudosols, massive sandy loams, with extensive surface gravels and rock outcrops.  
70 % of the surface is quartzite rock outcrops, and 20 % is lateritic and quartzite gravels.  Soils are shallow to skeletal, 
with 60 % quartz coarse fragments in subsoils.  Colour is 10YR 4/2.   

Vegetation Structure: The site is Eucalyptus woodland, with 20 % cover in the upper stratum (heights 8-12 m), 45 % 
cover in the mid-stratum (heights 1-8 m) and 40 % cover in the ground stratum (heights 0-1 m).  14 cycads were 
counted within the quadrat. 

Upper Stratum  

Eucalyptus tetrodonta (dominant) 
Eucalyptus miniata 
Erythrophleum chlorostachys 

Middle Stratum  

Terminalia ferdinandiana 
Planchonia careya 

Lower Stratum 

Heteropogon triticeus 
Mnesithea rottboellioides 

Northern view

 

Eastern view

 
Rock outcrops

 

Sandy loam with surface rock

 

 

  



Site 31-3c Zone 52  Easting: 732 580  Northing: 860 0643 

General Description:  This site is located within the patch of land unit 3c that is north and east of the seasonal 
drainage line which traverses the northern section of the project area in an east-west direction.  The patch links the 
low lying seasonally inundated zones with the upper ridge lines mapped as 1c to the north and east.   

Drainage Potential: The landform is a gently undulating upland with 2 % slope and a westerly aspect.  Drainage from 
the upper hills (1c) is likely to run through land unit 3c via isolated upland drainage lines, and drain into the seasonal 
creek south of the patch.  The creek drains toward the Elizabeth River, west of the project area.   

Geology and Soil:  Soils are described as kandosols, massive sandy clay loam, with extensive surface gravels and 
isolated patches of laterite rock outcrops.  90 % of the surface is covered in mixed gravels, and 80-90 % of subsoils 
contained coarse fragments.  Soils are shallow.  Colour is 2.5YR 3/2.   

Vegetation Structure: The site is open Eucalyptus forest, with 50 % cover in the upper stratum (heights of 8-12 m), 
15 % cover in the mid-stratum (heights 1-8 m), and 30 % cover in the ground stratum (heights of 0-1 m).  39 cycads 
were counted within the quadrat.   

Upper Stratum  

Eucalyptus miniata (dominant) 
Middle Stratum  

Terminalia ferdinandiana 
Erythrophleum chlorostachys 

Lower Stratum 

Heteropogon triticeus 
Mnesithea rottboellioides 
Sorghum intrans 

Northern view

 

Eastern view

 
Southern view

 

Sandy clay loam with coarse fragments

 

 

  



Site 34-4b Zone 52  Easting: 730 317  Northing: 860 0374 

General Description:  This site represents a patch of land unit 4b along the western boundary of the project area.  
The patch links the ridges and rocky slopes within 1c with the low lying seasonally inundated plains south of the 
patch.   

Drainage Potential: The site is a lower slope which is subject to wet season waterlogging.  Slope is 1 % with a 
southerly aspect and the land unit is poorly drained.  Drainage is toward the creek south of the patch, which in turn 
drains west toward the Elizabeth River.   

Geology and Soil:  Soil is hydrosols, moderately structured sandy clay loam with minimal gravel and no rocks.  
Surface gravel is <10 % and subsurface coarse fragments are <5 %.  Soils are moderately deep, and colour is 10YR 
2/1.  Moss is visible on the surface of the soils and the profile is damp.   

Vegetation Structure: The site is open Corymbia woodland, with 8 % cover in the upper stratum (heights 8-12 m), 
10 % cover in the mid-stratum (heights 1-8 m) and 30 % cover in the ground stratum (heights 0-1 m).  No cycads 
were present within the quadrat.   

Upper Stratum  

Corymbia bella (dominant) 
Erythrophleum chlorostachys 

Middle Stratum  

Pandanus spiralis 
Terminalia grandiflora 

Lower Stratum 

Sorghum intrans 

Northern view

 

Eastern view

 
 

Southern view

 

Sandy clay loam, no gravels

 

 

  



Site 37-2b2 Zone 52  Easting: 730 684  Northing: 859 9586 

General Description:  This site represents a patch of 2b2 which runs along the central western section of the project 
area, and links the rocky ridges of 1c to the east with the drainage lines and plains north and west of the patch.  
Several patches of 2b2 are mapped within the region, and this site represents the northernmost patch.   

Drainage Potential: The landform is a low rocky hill (lower slope) which is rapidly drained.  The slope is 1 % with a 
south-westerly aspect.  Runoff drains from the patch to the north and west, into the low lying drainage floors.   

Geology and Soil:  Soils are kandosols, massive loams, with extensive surface gravels (80 % cover of lateritic 
gravels).  Rock outcrops are scattered, with none within the patch but some laterite nearby.  Soils are moderately 
deep and moderately well-drained, with 60 % coarse fragments.  Colour is 10YR 2/1.   

Vegetation Structure: The site is open woodland with mixed dominants, with 15 % cover in the upper stratum 
(heights 8-10 m), 8 % cover in the mid-stratum (1-8 m) and 35 % cover in the ground stratum (0-1 m).  15 cycads 
were counted in the quadrat.   

Upper Stratum  

Corymbia confertiflora 
Middle Stratum  

Erythrophleum chlorostachys 
Planchonia careya 

Lower Stratum 

Heteropogon triticeus 
Sorghum intrans 

Northern view

 

Southern view

 
Western view

 

Loamy soils 

 

 

  



Site 38-2a1 Zone 52  Easting: 731 497  Northing: 859 9623 

General Description: This site represents a patch of 2a1 in the centre of the lot, surrounded by land unit 1c, and is 
an area of locally lower topography and lower slopes.  The site is a lower slope and represents one of two patches of 
2a1 mapped within land unit 1c.   

Drainage Potential: The landform is classified as low rounded hills and upper slopes, and the patch is of lower slope 
than the surrounding steep hills.  Slope is 4 % with a south-westerly aspect, and is rapidly drained.  Drainage is 
toward the drainage line mapped as 5b1, west of the patch.   

Geology and Soil:  Soils are kandosols, massive sandy loams.  Gravels are common, with 70 % of the surface 
covered by laterite, quartzite and siltstone gravels.  70 % of the subsoils are comprised of mixed gravels.  Rocks 
made up 30 % of the surface.  Soils are shallow, well-drained and colour is 10YR 3/1.   

Vegetation Structure: The site is a Eucalyptus woodland with 20 % cover in the upper stratum (heights 8-12 m), 
15 % cover in the mid-stratum (heights 1-8 m) and 30 % cover in the ground stratum (heights 0-1 m).  14 cycads 
were counted within the quadrat.   

Upper Stratum  

Eucalyptus miniata(dominant) 
Corymbia bleeseri 

Middle Stratum  

Corymbia confertiflora 
Terminalia ferdinandiana 
Eucalyptus tectifica 

Lower Stratum 

Heteropogon triticeus 
Sorghum intrans 

Northern view

 

Southern view

 
Surface rock 

 

Gravelly sandy loams

 

 

  



Site 39-1c Zone 52  Easting: 732 151  Northing: 859 9656 

General Description: This site is located within the large patch of land unit 1c which traverses the project area from 
east to west and contains the major ridge lines.  The site confirms the extent of 1c in the centre of the project area.   

Drainage Potential: The landform is broadly classified as low scarps and short, steep slopes, and the site is located 
on an upper slope.  Drainage is rapid, and the slope is 5 % with a north-easterly aspect. 

Geology and Soil:  Soils are rudosols, moderately structured sandy clay loams, with extensive surface gravels and 
rock outcrops.  30-50 % of the surface is quartzite rock outcrops, and 40 % of the surface is covered in quartzite, 
ferruginous and lateritic gravels.  Soils are shallow to skeletal and gravelly, with 80 % quartz coarse fragments in 
subsoils.  Colour is 10YR 3/1.   

Vegetation Structure: The site is open Eucalyptus forest, with 55 % cover in the upper stratum (heights 8-14 m), 
25 % cover in the mid-stratum (heights 1-8 m) and 40 % cover in the ground stratum (heights 0-1 m).  14 cycads 
were counted within the quadrat. 

Upper Stratum  

Eucalyptus tetrodonta (dominant) 
Eucalyptus miniata 

Middle Stratum  

Terminalia ferdinandiana 
Corymbia bleeseri 
Corymbia confertiflora 

Lower Stratum 

Chrysopogon fallax 
Aristida exserta 
Sorghum intrans 

Northern view

 

Southern view

 
Rocky suface

 

Sandy clay loams with rocky, gravelly surface

 

 

  



Site 40-3c Zone 52  Easting: 733 175  Northing: 859 9114 

General Description:  This site represents a patch of land unit 3c along the eastern boundary of the lot, which is 
east of the seasonal drainage line which commences near the site and runs north-west.   

Drainage Potential: The landform is a gently undulating upland with 1 % slope with a north-westerly aspect.  
Drainage from the patch is toward the west and north, into the headwaters of the creek which eventually discharges 
into the Elizabeth River west of the project area.  The patch is moderately well-drained.   

Geology and Soil:  Soil is kandosols, moderately structured clay loam, with a sandy surface layer.  Surface gravels 
are extensive, with 80 % cover of ferruginous gravels.  Laterite outcrop is scattered.  50 % of the subsoil is comprised 
of coarse fragments, and soils are moderately deep.  Colour is 10YR 4/3.   

Vegetation Structure: The site is a Eucalyptus woodland with 35 % cover in the upper stratum (heights 8-14 m), 
20 % cover in the mid-stratum (heights 1-8 m) and 50 % cover in the ground stratum (0-1 m).  21 cycads were 
counted within the quadrat.   

Upper Stratum  

Eucalyptus tetrodonta (dominant) 
Middle Stratum  

Terminalia ferdinandiana 
Erythrophleum chlorostachys 
Xanthostemon paradoxus 

Lower Stratum 

Sorghum intrans 
Heteropogon triticeus 
Chrysopogon fallax 

Northern view

 

Eastern view

 
Western view

 

Clay loam with gravels

 

 

  



Site 41-1c Zone 52  Easting: 730 422  Northing: 859 8765 

General Description: This site represents an isolated patch of land unit 1c which is surrounded by land unit 2b2, 
and is along the western boundary of the project area.  The site is differentiated from the surrounding area by a 
slightly increased slope and increased rock and gravel content.   

Drainage Potential: The landform is broadly classified as low scarps and short, steep slopes, and the site is located 
on a local high point.  Drainage is rapid, and the slope is 2 % with an easterly aspect. 

Geology and Soil:  Soils are rudosols, massive sandy clay loams to sandy loams, with extensive rock outcrops and 
ridges; 60 % of the surface is quartzite rocks.  30 % quartzite gravels covered the surface, and 40 % is in the subsoils 
(although the soil excavation site is located in an area where digging is possible, and coarse fragments are likely to 
be higher throughout the land unit).  Soils are shallow to skeletal and colour is 7.5YR 3/1.   

Vegetation Structure: The site is a Eucalyptus woodland with 20 % cover in the upper stratum (heights 8-12 m), 
6 % cover in the mid-stratum (heights 1-8 m) and 20 % cover in the ground stratum (0-1 m).  6 cycads were counted 
in the quadrat.   

Upper Stratum  

Eucalyptus tetrodonta (dominant) 
Eucalyptus miniata 

Middle Stratum  

Erythrophleum chlorostachys 
Terminalia ferdinandiana 

Lower Stratum 

Heteropogon triticeus 
Sorghum intrans 
Petalostigma quadriloculare 

Northern view

 

Eastern view

 
Extensive rock outcrop

 

Sandy clay loam with gravels

 

 

  



Site 42-1c Zone 52  Easting: 731 416  Northing: 859 8537 

General Description: This site is located within the south-western portion of the large section of land unit 1c mapped 
in the centre of the project area.  The site is located on the upper slopes and ridge lines, near the steeper sections of 
the project area.   

Drainage Potential: The landform is broadly classified as low scarps and short, steep slopes, and the site is located 
on the edge of the steep ridges throughout the land unit.  Slope is 3 %, with a westerly aspect, and the site is rapidly 
drained.   

Geology and Soil:  Soils are rudosols, massive sandy loams, with extensive rock outcrops and ridges; 50 % of the 
surface is quartzite rocks.  50 % gravels covered the surface, and 60 % mixed ferruginous and quartz gravels are in 
the subsoils.  Soils are shallow to skeletal and colour is 10YR 3/2.   

Vegetation Structure: The site is a Eucalyptus open forest with 50 % cover in the upper stratum (heights 8-12 m), 
20% cover in the mid-stratum (heights 1-8 m) and 30 % cover in the ground stratum (0-1 m).  11 cycads were 
counted in the quadrat.   

Upper Stratum  

Eucalyptus miniata(dominant) 
Eucalyptus tetrodonta  

Middle Stratum  

Erythrophleum chlorostachys 
Terminalia ferdinandiana 
Planchonia careya 

Lower Stratum 

Heteropogon triticeus 
Sorghum intrans 

Northern view

 

Southern view

 
Rocky surface outcrop

 

Gravelly sandy loam

 

 

  



Site 43-2b2 Zone 52  Easting: 730 743  Northing: 859 8288 

General Description: This site is located within the patchy area along the central western portion of the project area, 
and represents the patch of 2b2 between two areas of 1c.   

Drainage Potential: The landform is a low rocky hill (lower slope) which is rapidly drained.  The slope is 1 % with a 
westerly aspect, and runoff drains toward the seasonally inundated areas north and south of the patch.   

Geology and Soil:  Soils are kandosols, massive sandy clay loams with a sandy surface layer.  Gravels are 
extensive, with 80 % cover of quartzite and laterite gravel on the surface and 50 % coarse fragments in the subsoils.  
<5 % of the patch is covered in quartzite rocks.  Soils are moderately deep and moderately well-drained.  Colour is 
10YR 4/3.   

Vegetation Structure: The site is a Eucalyptus open forest, with 50 % cover in the upper stratum (heights ranged 
from 8-12 m), 10 % cover in the mid-stratum (heights 1-8 m), and 30 % cover in the ground stratum (heights 0-1 m).  
7 cycads were counted within the quadrat.   

Upper Stratum  

Eucalyptus tetrodonta (dominant) 
Middle Stratum  

Erythrophleum chlorostachys 
Planchonia careya 
Grevillea decurrens 

Lower Stratum 

Heteropogon triticeus 
Sorghum intrans 

Northern view

 

Southern view

 
Western view

 

Gravelly sandy clay loam

 

 

  



Site 44-4c Zone 52  Easting: 730 210  Northing: 859 7764 

General Description: This site is a small isolated patch of land unit 4c and is part of a poorly drained section along 
the western boundary of the project area.  The patch appears to receive run-on from small drainage areas which 
capture runoff from the upper slopes and ridges to the east.   

Drainage Potential: The landform is a lower slope and is poorly drained, with seasonal waterlogging expected.  
Slope is <1 % and the aspect is south-easterly.  Drainage from upland drainage lines appears to drain into the patch 
of 4c as overland flow, resulting in seasonal waterlogging.  No clear drainage pathways leave the site.   

Geology and Soil:  Soils are hydrosols, moderately structured sandy clay loam over clay loam, with minor surface 
gravels (20-30 % cover of surface) and minimal coarse fragments in subsoils (<5 %).  No rocks are present.  Soils 
are moderately deep, imperfectly drained.  Colour is 7.5YR 4/2.   

Vegetation Structure: The site is a woodland with mixed dominants, with 20 % cover in the upper stratum (heights 
ranged from 8-10 m), 35 % cover in the mid-stratum (heights 1-8 m), and 20 % cover in the ground stratum (heights 
0-1 m).  No cycads were present within the quadrat or surrounding patch.   

Upper Stratum  

Corymbia confertiflora 
Middle Stratum  

Erythrophleum chlorostachys 
Terminalia ferdinandiana  

Lower Stratum 

Sorghum intrans 
Syzygium eucalyptoides  

Northern view

 

Eastern view

 
Drosera and moss on surface

 

Sandy clay loam, minor gravels

 

 

  



Site 47-2b2 Zone 52  Easting: 730 822  Northing: 859 7770 

General Description: This site is located within the patchy area along the central western portion of the project area, 
and represents the southern patch of 2b2 which is west of the ridges within land unit 1c, and north of the drainage 
areas mapped as land unit 6b.   

Drainage Potential: The landform is a low rocky hill (lower slope) which is rapidly drained.  The slope is 3 % with a 
south-westerly aspect, and runoff drains toward the seasonally inundated areas south of the patch.   

Geology and Soil:  Soils are kandosols, weakly structured sandy clay loams with a sandy surface layer.  Gravels are 
extensive, covering 80 % of the surface, and making up 70 % of subsoils.  Rocks are scattered, covering <5 % of the 
site.  Soils are shallow to moderately deep, and moderately well-drained.  Colour is 10YR 4/2.   

Vegetation Structure: The site is a Eucalyptus woodland, with 20 % cover in the upper stratum (heights ranged from 
8-14 m), 10 % cover in the mid-stratum (heights 1-8 m), and 30 % cover in the ground stratum (heights 0-1 m).  10 
cycads were counted within the quadrat.   

Upper Stratum  

Eucalyptus tetrodonta (dominant) 
Middle Stratum  

Erythrophleum chlorostachys 
Terminalia ferdinandiana 

Lower Stratum 

Heteropogon triticeus 
Chrysopogon fallax 
Sorghum intrans 

Northern view

 

Southern view

 
Sandy clay loams with sandy surface

 

Gravelly surface

 

 

  



Site 49-2a1 Zone 52  Easting: 732 382  Northing: 859 7754 

General Description: This site represents a patch of 2a1 in the centre of the lot, surrounded by land unit 1c, and is 
an area of locally lower topography and lower slopes.   

Drainage Potential: The landform is classified as low rounded hills and upper slopes, and the patch is of lower slope 
than the surrounding steep hills.  Slope is 3 % with a south-easterly aspect, and is rapidly drained.   

Geology and Soil:  Soils are kandosols, massive sandy loams, with a sandy surface layer.  Gravels are common, 
with 70 % of the surface covered by ferruginous and quartzite gravels.  30 % of the subsoils are comprised of mixed 
gravels.  Quartzite rocks made up 20 % of the surface.  Soils are shallow to moderately deep, and colour is 10YR 
4/2.   

Vegetation Structure: The site is a Eucalyptus woodland with 20 % cover in the upper stratum (heights 8-14 m), 
15 % cover in the mid-stratum (heights 1-8 m) and 20 % cover in the ground stratum (heights 0-1 m).  11 cycads 
were counted within the quadrat.   

Upper Stratum  

Eucalyptus miniata(dominant) 
Middle Stratum  

Acacia latescens 
Terminalia ferdinandiana 
Planchonia careya 

Lower Stratum 

Heteropogon triticeus 
Sorghum intrans 

Northern view

 

Southern view

 
Western view

 

Sandy loam with sandy surface and gravels

 

 

  



Site 50-2b2 Zone 52  Easting: 730 309  Northing: 859 7295 

General Description: This site is located within the patchy area along the central western portion of the project area, 
and represents the patch of 2b2 between two lower lying drainage areas which are seasonally inundated.   

Drainage Potential: The landform is a low rocky hill (lower slope) which is rapidly drained.  The slope is 2 % with a 
southerly aspect, and runoff drains toward the seasonally inundated areas north and south of the patch.   

Geology and Soil:  Soils are kandosols, moderately structured sandy clay loams over clay loam.  Gravels are 
extensive, with 60-70 % cover on the surface and 40 % coarse fragments in the subsoils.  No rocks are within the 
patch.  Soils are moderately deep and moderately well-drained.  Colour is 10YR 4/3.   

Vegetation Structure: The site is open Eucalyptus woodland, with 15 % cover in the upper stratum (heights ranged 
from 8-14 m), 15 % cover in the mid-stratum (heights 1-8 m), and 20 % cover in the ground stratum (heights 0-1 m).  
One cycad is counted within the quadrat.   

Upper Stratum  

Eucalyptus tetrodonta (dominant) 
Middle Stratum  

Erythrophleum chlorostachys 
Petalostigma pubescens 

Lower Stratum 

Heteropogon triticeus 
Sorghum intrans 

Northern view

 

Eastern view

 
Gravelly surface

 

Gravelly sandy clay loam

 

 

  



Site 52-4c Zone 52  Easting: 732 903  Northing: 859 7262 

General Description: This site is located near the eastern boundary of the project area and links the large patch of 
land unit 1c with the area mapped as 4b along the eastern boundary line.  The patch appears to receive run-on in the 
form of overland flow from the upper hills and ridges within 1c, and is expected to be seasonally waterlogged.   

Drainage Potential: The landform is a lower slope and is poorly drained, with seasonal waterlogging expected.  
Slope is 1 % and the aspect is south-easterly.  The upland areas west of the patch drain through this patch of 4c as 
overland flow, draining toward the eastern boundary.  No clear drainage pathways are observed, however seasonal 
waterlogging would be expected.   

Geology and Soil:  Soils are hydrosols, moderately structured sandy clay loam over clay loam, with minor surface 
gravels (10 % cover of surface) and minimal coarse fragments in subsoils (<5 %).  No rocks are present.  Soils are 
moderately deep, imperfectly drained.  Colour is 10YR 3/3.   

Vegetation Structure: The site is a Eucalyptus open forest, with 50 % cover in the upper stratum (heights ranged 
from 10-15 m), 15 % cover in the mid-stratum (heights 1-8 m), and 60 % cover in the ground stratum (heights 0-1 m).  
One cycad is present within the quadrat.   

Upper Stratum  

Eucalyptus tetrodonta (dominant) 
Erythrophleum chlorostachys 

Middle Stratum  

Syzygium suborbiculare  
Planchonia careya  

Lower Stratum 

Heteropogon triticeus 
Sorghum intrans 
Alloteropsis semialata  

Northern view

 

Southern view

 
Western view

 

Sandy clay loam

 

 

  



Site 53-4b Zone 52  Easting: 733 165  Northing: 859 6992 

General Description: This site is located near the eastern boundary of the project area and joins the patch of 4c 
described by site 52-4c with the eastern boundary of the lot.  As with 4c, the patch is likely to receive run-on from the 
uplands as overland flow, and is expected to be seasonally waterlogged.   

Drainage Potential: The landform is a lower slope and is poorly drained, with seasonal waterlogging expected.  
Slope is 1 % and the aspect is southerly.  Drainage from the uplands (1c) travels over 4c and 4b as overland flow, 
toward the drainage area south-east of the patch.  No clear drainage pathways are observed, however seasonal 
waterlogging would be expected.   

Geology and Soil:  Soils are hydrosols, moderately structured sandy clay loam with a sandy surface layer.  Gravels 
are minor, with <5 % surface gravels throughout the quadrat and no coarse fragments or rocks.  Soils are deep, 
imperfectly drained, with some moss on the surface.  Soils are damp.  Colour is 10YR 3/3.   

Vegetation Structure: The site is a Eucalyptus woodland, with 20 % cover in the upper stratum (heights ranged from 
8-10 m), 10 % cover in the mid-stratum (heights 1-8 m), and 20 % cover in the ground stratum (heights 0-1 m).  No 
cycads were present within the quadrat.   

Upper Stratum  

Eucalyptus tetrodonta (dominant) 
Erythrophleum chlorostachys 

Middle Stratum  

Corymbia latifolia 
Planchonia careya  

Lower Stratum 

Heteropogon triticeus 
Sorghum intrans 
Chrysopogon fallax 

Northern view

 

Eastern view

 
Moss on soil surface

 

Sandy clay loam, damp

 

 

  



Site 55-3b Zone 52  Easting: 732 781  Northing: 859 6534 

General Description:  This site is a patch of land unit 3b which joins the upper 1c areas with the lower lying 
waterlogged and seasonally inundated regions.  It is located along the southern portion of the eastern boundary of 
the project area.   

Drainage Potential: The landform is a gently undulating upland with 3 % slope and a south-easterly aspect.  
Drainage from the upper hills (1c) is likely to run through land unit 3b as overland flow, and drain into the seasonal 
creek south-east of the patch.  The creek drains toward the Adelaide River east of the project area.   

Geology and Soil:  Soils are kandosols, massive sandy clay loam, with moderate surface gravels (30 % cover) and 
scattered rocks.  30 % of subsoils is comprised of coarse fragments.  Soils are moderately deep.  Colour is 10YR 3/2.   

Vegetation Structure: The site is a Eucalyptus open forest, with 60 % cover in the upper stratum (heights of 10-
12 m), 40 % cover in the mid-stratum (heights 1-8 m), and 30 % cover in the ground stratum (heights of 0-1 m).  26 
cycads were counted within the quadrat.   

Upper Stratum  

Eucalyptus tetrodonta (dominant) 
Eucalyptus miniata 

Middle Stratum  

Erythrophleum chlorostachys 
Planchonia careya 
Terminalia ferdinandiana 

Lower Stratum 

Heteropogon triticeus 
Sorghum intrans 

Northern view

 

Eastern view

 
Western view

 

Sandy clay loam

 

  



Site 58-2b2 Zone 52  Easting: 730 667  Northing: 859 6430 

General Description: This site represents a small patch of 2b2 which is surrounded by low lying seasonally 
inundated areas on the south-western section of the project area.  The site represents the side slopes which link the 
uplands with the lower plains.   

Drainage Potential: The landform is a low rocky hill (side slope) which is rapidly drained.  The slope is 4 % with a 
westerly aspect, and runoff drains toward the seasonally inundated areas west of the patch (mapped as 6b and 5b1).   

Geology and Soil:  Soils are kandosols, weakly structured sandy loams with a sandy surface layer.  Quartzite and 
laterite gravels are common, covering 50 % of the surface, and making up 50 % of subsoils.  Quartzite and laterite 
rocks are common, covering 40 % of the site.  Soils are shallow, and rapidly drained.  Colour is 10YR 3/4.   

Vegetation Structure: The site is a Eucalyptus woodland, with 20 % cover in the upper stratum (heights ranged from 
7-10 m), 35 % cover in the mid-stratum (heights 1-7 m), and 25 % cover in the ground stratum (heights 0-1 m).  28 
cycads were counted within the quadrat.   

Upper Stratum  

Eucalyptus tectifica (dominant) 
Middle Stratum  

Erythrophleum chlorostachys 
Terminalia ferdinandiana 

Lower Stratum 

Heteropogon triticeus 
Alloteropsis semialata 
Sorghum intrans 

Northern view

 

Southern view

 
Rock outcrops  

 

Shallow soils with extensive gravel 

 

 

  



Site 61-3b Zone 52  Easting: 731 109  Northing: 859 6421 

General Description:  This site is a patch of land unit 3b which joins the upper 1c areas with the patch of 2b2 
described at site 58-2b2.  It is located within the southern portion of the project area.   

Drainage Potential: The landform is a gently undulating upland with 2 % slope and a westerly aspect.  The patch is 
surrounded on the north and south by lower lying drainage areas, and drainage from the upper hills is likely to drain 
toward these areas as overland flow before draining west toward the Elizabeth River.   

Geology and Soil:  Soil is described as kandosols, massive sandy clay loam, with extensive surface gravels (60-
80 % cover) and scattered rocks.  15 % of subsoils is comprised of coarse fragments.  Soils are moderately deep, 
and moderately well-drained.  Colour is 7.5YR 4/3.   

Vegetation Structure: The site is a Eucalyptus woodland, with 20 % cover in the upper stratum (heights of 8-14 m), 
20 % cover in the mid-stratum (heights 1-8 m), and 35 % cover in the ground stratum (heights of 0-1 m).  28 cycads 
were counted within the quadrat.   

Upper Stratum  

Eucalyptus tetrodonta (dominant) 
Middle Stratum  

Terminalia ferdinandiana 
Erythrophleum chlorostachys 

Lower Stratum 

Heteropogon triticeus 
Alloteropsis semialata 
Sorghum intrans 

Northern view

 

Eastern view

 
Southern view

 

Gravelly sandy soils 

 

 

  



Site 64-3a Zone 52  Easting: 732 738  Northing: 859 6421 

General Description:  This site is a patch of land unit 3a in the south-eastern section of the project area, which joins 
the upper 1c areas with the seasonal drainage line that drains toward the eastern boundary.   

Drainage Potential: The landform is a gently undulating upland with 1 % slope and a north-westerly aspect.  The 
patch borders the seasonal drainage line mapped as land unit 6b and 5b1, and drainage from the upland areas 
drains north-west toward the creek.  The creek drains east into a tributary of the Adelaide River.   

Geology and Soil:  Soil is kandosols, moderately structured sandy clay loam, with minimal gravels.  Both surface 
and subsoil gravels are <5 % and no rocks are recorded in the quadrat.  Soils are moderately deep, and well-drained.  
Colour is 2.5YR 2.5/4.   

Vegetation Structure: The site is a Eucalyptus open forest, with 75 % cover in the upper stratum (heights of 10-
14 m), 20 % cover in the mid-stratum (heights 1-8 m), and 80 % cover in the ground stratum (heights of 0-1 m).  
Cycad density is high, with 35 cycads counted within the quadrat.   

Upper Stratum  

Eucalyptus miniata (dominant) 
Eucalyptus tetrodonta 

Middle Stratum  

Erythrophleum chlorostachys 
Brachychiton paradoxus 

Lower Stratum 

Heteropogon triticeus 
Alloteropsis semialata 
Chrysopogon fallax 
Syzygium suborbiculare 

Northern view

 

Southern view

 
Western view

 

Deep, red sandy clay loam 

 

 

  



Site 65-1c Zone 52  Easting: 732 876  Northing: 859 5431 

General Description: This site represents a moderately sized patch of land unit 1c in the south-eastern corner of the 
project area which is a local high point in that section of the site.  The area is an isolated hill which inclines from lower 
lying undulating uplands and drainage areas.   

Drainage Potential: The landform is broadly classified as low scarps and short, steep slopes and the site is located 
on a local high point.  Drainage is rapid, and the slope is 5 % with a northerly aspect.  A seasonal drainage line runs 
from the southern boundary of the project area and drains north-east, carrying runoff from the uplands and rises 
toward the tributaries of the Adelaide River, east of the project area.   

Geology and Soil:  Soil is rudosols, massive sandy loams, with common rock outcrops and ridges; 40 % of the 
surface is quartzite rocks.  60 % quartzite gravels covered the surface, and coarse fragments comprised 70 % of the 
subsoils.  Soils are shallow, rapidly drained and colour is 10YR 3/3.   

Vegetation Structure: The site is open Eucalyptus woodland with 10 % cover in the upper stratum (heights 10-
12 m), 10 % cover in the mid-stratum (heights 1-8 m) and 30 % cover in the ground stratum (0-1 m).  2 cycads were 
counted in the quadrat.   

Upper Stratum  

Eucalyptus tetrodonta (dominant) 
Eucalyptus miniata 

Middle Stratum  

Buchanania obovata 
Terminalia ferdinandiana 

Lower Stratum 

Heteropogon triticeus 
Sorghum intrans 

Eastern view

 

Southern view

 
Gravelly soils

 

Sandy loam with gravels 

 

  



Site 66-2b2 Zone 52  Easting: 732 524  Northing: 859 5082 

General Description: This site represents a small patch of 2b2 along the southern boundary of the project area 
which is surrounded by 1c on the west and east, and the low lying drainage floor (6b) north.   

Drainage Potential: The landform is a low rocky hill (side slope) which is rapidly drained.  The slope is 2 % with a 
north-westerly aspect, and runoff drains toward the seasonally inundated areas north of the patch (mapped as 6b).  
This is a seasonal creek which drains toward the east, into tributaries of the Adelaide River.   

Geology and Soil:  Soils are kandosols, weakly structured sandy loams with a sandy surface layer.  Quartzite and 
laterite gravels are common, covering 40-80 % of the surface, and making up 60 % of subsoils.  Quartzite and laterite 
rocks are scattered, covering <5 % of the site.  Soils are shallow, and rapidly drained.  Colour is 10YR 4/2.   

Vegetation Structure: The site is open Eucalyptus woodland, with 10 % cover in the upper stratum (heights ranged 
from 10-12 m), 8 % cover in the mid-stratum (heights 1-8 m), and 30 % cover in the ground stratum (heights 0-1 m).  
6 cycads were counted within the quadrat.   

Upper Stratum  

Eucalyptus tectifica (dominant) 
Middle Stratum  

Erythrophleum chlorostachys 
Terminalia ferdinandiana 
Livistona humilis 

Lower Stratum 

Sorghum intrans 
Themeda triandra 
Chrysopogon fallax 

Northern view

 

Southern view

 
Rock outcrop 

 

Sandy loam with surface sands

 

 

  



Site 67-4c Zone 52  Easting: 731 542  Northing: 859 5592 

General Description: This site represents a patch of 4c in the south-western portion of the project area which 
receives runoff from the adjacent uplands (1c and 3b).  The patch is likely to receive run-on as overland flow, which 
drains toward the north-west drainage lines.  The patch is expected to be seasonally waterlogged  

Drainage Potential: The landform is a lower slope and is poorly drained, with seasonal waterlogging expected.  
Slope is <1% and the aspect is north-westerly.  The upland areas north-east and south-west of the patch drain 
through this patch of 4c as overland flow, draining toward the western boundary.  No clear drainage pathways are 
observed, however seasonal waterlogging would be expected.   

Geology and Soil:  Soils are hydrosols, moderately structured sandy clay, with no surface gravels or rocks.  Minor 
(<5 %) coarse fragments are present in the subsoils.  Soils are moderately deep to deep and imperfectly drained with 
some moss on the surface of the soils.  Colour is 2.5YR 2.5/3.   

Vegetation Structure: The site is an woodland with mixed dominants, with 35 % cover in the upper stratum (heights 
ranged from 10-12 m), 5 % cover in the mid-stratum (heights 1-8 m), and 30 % cover in the ground stratum (heights 
0-1 m).6 cycads were present within the quadrat.   

Upper Stratum  

Eucalyptus tetrodonta 
Corymbia bella 
Erythrophleum chlorostachys 

Middle Stratum  

Syzygium suborbiculare  
Terminalia grandiflora 

Lower Stratum 

Heteropogon triticeus 
Sorghum intrans 
Alloteropsis semialata  

Northern view

 

Eastern view

 
Mossy soil surface

 

Sandy clay, with no gravel

 

 

 

 



Site 68-3b Zone 52  Easting: 730 891  Northing: 859 5349 

General Description:  This site is a large patch of land unit 3b which covers the south-eastern portion of the project 
area and represents undulating uplands surrounded by lower lying drainage lines and drainage floors.   

Drainage Potential: The landform is a gently undulating upland with1 % slope and a south-easterly aspect.  The 
patch is surrounded on the north-east and south-west by lower lying drainage areas, which drain west toward the 
Elizabeth River.   

Geology and Soil:  Soil is kandosols, moderately structured sandy clay loam.  Surface gravels covered 20 % of the 
patch and no rocks are present.  Coarse fragments comprised 30 % of subsoils.  Soils are moderately deep, and 
moderately well-drained.  Colour is 10YR 4/3.   

Vegetation Structure: The site is a Eucalyptus woodland, with 20 % cover in the upper stratum (heights of 8-12 m), 
15 % cover in the mid-stratum (heights 1-8 m), and 20 % cover in the ground stratum (heights of 0-1 m).  4 cycads 
were counted within the quadrat.   

Upper Stratum  

Eucalyptus miniata 
Eucalyptus tetrodonta 

Middle Stratum  

Erythrophleum chlorostachys 
Terminalia ferdinandiana 

Lower Stratum 

Heteropogon triticeus 
Alloteropsis semialata 
Sorghum intrans 

Northern view

 

Southern view

 
Western view

 

Sandy clay loam with surface gravels

 

 

  



Site 74-drainage Zone 52  Easting: 731 614  Northing: 859 8581 

General Description:  This site represents the drainage lines in the upland areas which are considered first stream 
order drainage systems (small systems).  These defined drainage lines in the uplands capture runoff and divert it to 
the low lying seasonal waterways.  They are expected to remain wet for much of the wet season, but dry quickly in 
the dry season as they are high in the catchment.  The drainage lines have been mapped as first order streams but 
not excised from the land units.   

Drainage Potential: The landform is a narrow defined drainage line in a local low point in the uplands and hills.  
Runoff from the uplands reports to these drainage lines.  Site 74 had a slope of 1 % and a northerly aspect, and 
drains toward the seasonal creek north-west of the site.  The drains are considered very poorly drained and 
seasonally inundated.   

Geology and Soil:  Soil is hydrosols, moderately structured silty clay loam, with no coarse fragments, surface 
gravels or rocks.  The soils are considered moderately deep and poorly drained to inundated.  Soils are saturated at 
the time of survey, with water pooling in the soil excavation and inundated areas nearby.  Colour is 10YR 5/1.   

Vegetation Structure: The upland drainage lines are dominated by Lophostemon woodland, with 30 % cover in the 
upper stratum (heights 4-7 m), 10 % cover in the mid-stratum (heights 1-4 m) and 30 % cover in the ground stratum 
(heights 0-1 m).  No cycads were counted within the quadrat.   

Upper Stratum  

Lophostemon lactifluus 
Corymbia latifolia 

Middle Stratum  

Lophostemon lactifluus 
Livistona humilis 

Lower Stratum 

Eriachne burkittii  

Northern view

 

Eastern view

 
Western view

 

Saturated sitly clay loam

 

 

  



Site 75-gully Zone 52  Easting: 732 048  Northing: 859 7290 

General Description:  This site represents the gullies which are scattered throughout the hills and upper slopes of 
the project area, and are isolated, upland drainage lines.  The gullies appear to capture surface water runoff from the 
upper slopes and direct them to the lower slopes, but are rapidly drained and unlikely to hold water during the wet 
season.  The majority of gullies appear to end in overland flow in the lower lying land units, rather than maintaining a 
distinct channel.  The gullies have been mapped as upland drainage lines but have not been excised from the 
surrounding land units due to their small size.   

Drainage Potential: The landform is a narrow gully within the uplands and hills of the project area, with rapid 
drainage.  The slope is 4 % with a southerly aspect.  Drainage appears to turn to overland flow in the lower lying land 
units.   

Geology and Soil:  Soils are tenosols, moderately structured loam, and damp at the time of survey.  Surface 
quartzite gravels covered 20 % of the gully floor and rock outcrops (quartzite) covered 40 % of the area, particularly 
on the gully slopes.  Coarse fragments (mixed gravels) comprised 50 % of subsoils.  Soils are moderately deep, and 
imperfectly drained, with moss on the surface of the soils in the gully floor.  Colour is 10YR 2/2.   

Vegetation Structure: The gullies contain Eucalyptus open forest, with 50 % cover in the upper stratum (heights 8-
12 m), 60 % cover in the mid-stratum (heights 1-8 m) and 40 % cover in the ground stratum (heights 0-1 m).  3 
cycads were counted within the quadrat.   

Upper Stratum  

Eucalyptus miniata (dominant) 
Eucalyptus tetrodonta 

Middle Stratum  

Syzygium suborbiculare  
Terminalia ferdinandiana 

Lower Stratum 

Mnesithea rottboellioides  
Eriachne burkittii 

Northern view

 

Southern view

 
View up gully wall – large rock outcrops

 

Loam soils with moss on surface

 

 

 



Site 76-3e Zone 52  Easting: 733 282  Northing: 859 5038 

General Description:  This site is a small patch of land unit 3e in the south-eastern corner of the project area, and is 
the only patch of 3e within the project area.  The patch is an area of imperfectly drained woodland which is 
downslope of land unit 1c.   

Drainage Potential: The landform is a drainage line within upland areas, and is a local low point surrounded by 
slopes.  The slope at the site is 1 % with a north-easterly aspect.  The patch receives runoff from the surrounding 
uplands (1c) as overland flow, and water appears to continue to travel as overland flow toward the east.   

Geology and Soil:  Soils are hydrosols, moderately structured sandy clay loam.  Surface gravels are minimal, with 
10 % ferruginous gravels.  No coarse fragments or rocks are within the patch.  Soils are moderately deep, and 
imperfectly drained, with moss on the surface and soils damp at the time of survey.  Colour is 10YR 3/2.   

Vegetation Structure: The site is a Eucalyptus woodland, with 25 % cover in the upper stratum (heights of 8-12 m), 
15 % cover in the mid-stratum (heights 1-8 m), and 70 % cover in the ground stratum (heights of 0-1 m).  No cycads 
were counted within the quadrat.   

Upper Stratum  

Corymbia polycarpa (dominant) 
Erythrophleum chlorostachys 
Corymbia confertiflora 

Middle Stratum  

Terminalia ferdinandiana 
Xanthostemon paradoxus 

Lower Stratum 

Mnesithea rottboellioides  
Heteropogon triticeus 

Northern view

 

Eastern view

 
Southern view

 

Sandy clay loam with minimal gravel

 

 


