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Executive summary 

Fortune Agribusiness intend to clear approximately 3 600 ha of native vegetation for 

diversification into irrigated agriculture and horticulture on Singleton Station. Nicholas McGrath 

(ABN 30 391 624 635) was tasked with undertaking a land suitability assessment of the 

proposed development area to inform and assist in the completion of the relevant sections of 

the land clearing application. 

The assessment covered a total area of 4 890 ha and identified 4 856 ha of land suitable for a 

range of irrigated agricultural cropping uses with only minor or moderate limitations. Identified 

limitations for this land are considered manageable and do not constrain potential 

development. Soils associated with suitable lands are very deep, aeolian derived, red earthy 

sands and sandy surfaced red earths on level sand plains (Land Types 2, 3, 4 and 5). The 

remaining 34 ha are unsuitable for irrigated agriculture and comprise low broad, aeolian 

derived sand masses with very soft surface soils and a maximum subsoil texture of only loamy 

sand (Land Type 1). The very soft surface condition makes these lands very highly susceptible 

to wind erosion and the low clay content in the subsoil contributes to excessive subsoil 

permeability for irrigation use. 

All lands identified within the proposed clearing area are susceptible to wind erosion to some 

degree and wind management should be carefully considered during all stages of planning, 

development and farming. It is strongly advised that professional guidance is sought to 

determine the appropriate size and location of wind breaks and vegetation buffers that are 

intended to be included within the proposed clearing area. 
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1. Introduction 

1.1 Background 

Fortune Agribusiness own Singleton Station in the Western Davenport district of the Northern 

Territory. They propose to clear approximately 3 600 ha of native vegetation for diversification 

into irrigated agriculture and horticulture on the property. As lessee of the pastoral lease, 

Fortune Agribusiness are required to lodge an ‘application to clear native vegetation’ for 

consideration and approval by the Pastoral Land Board. Fortune Agribusiness are lodging the 

application. Nicholas McGrath (ABN 30 391 624 635) has been tasked by Fortune 

Agribusiness to assess the landform, soil and vegetation properties of the proposed clearing 

area to reliably inform and assist in the completion of the Land Resources (Section 7) and 

Erosion and Sediment Control (Section 11) sections of the application. The following report 

describes findings of the land resource assessment and land suitability assessment of the 

proposed clearing area. 

1.2 Survey area 

The proposed clearing area, referred to as the survey area, is located approximately 8 km 

south-west of Wycliffe Well and covers a total area of 4 890 ha (Figure 1). Note: the location 

and extent of vegetation buffers and windbreaks had not yet been determined by Fortune 

Agribusiness and therefore a larger area of 4 890 ha was surveyed with the intention that 

Fortune Agribusiness will reduce the final proposed clearing area to 3 600 ha. The survey area 

is divided into two sections, with one section located west of the Taylor Creek flood-out and 

the other section to the east. The western section covers 2 530 ha and the eastern section 

2 360 ha. For simplicity, the survey area is referred to as a whole throughout this report. 

The survey was undertaken in two stages. The first stage was a reconnaissance stage that 

involved desktop analysis of high-resolution LiDAR elevation and satellite imagery of a broader 

survey area followed by on-ground field observations. This reconnaissance stage identified 

large areas of suitable sand plain land but also areas of unsuitable land including a series of 

low broad masses/dunes in the west and the Taylor Creek flood-out. Field assessment efforts 

targeted the sand plain during the second stage of the survey and adjustment of the proposed 

clearing boundary was made to avoid large unsuitable areas, enabling the proposed clearing 

area to predominantly include a uniform, level sand plain. It should be noted that there are 

potentially suitable areas within the reconnaissance survey area that could be used for future 

irrigated agricultural development. These areas will require further investigation however. 

Figure 2 illustrates the expansive, level sand plain landform. For presentation purposes the 

SRTM-derived 1 second (30 m) DEM generated hillshade and slope is presented. High-

resolution (10 cm) LiDAR was flown prior to the field survey and slope and contour maps were 

generated from this dataset. Slope calculations using the ‘rise over run’ equation indicate that 

most of the survey area has <0.5% slope with minor areas of 1-1.5% slope. This is consistent 

with field measurements collected using a clinometer. 

1.3 Previous land resource mapping 

The 1:25 000 land unit mapping on part of Singleton Station - Soil and Land Suitability 

Assessment for Irrigated Agriculture in the Ali Curung Area, Western Davenport District 

(Burgess et al. 2016), is directly relevant to the survey area and lies approximately 2 km to the 

east. The report and associated map products were used extensively in this survey to delineate 
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land types, and the land types identified in this survey have been correlated with the land units 

from the Ali Curung area assessment. 

Other broadscale land resource studies that intersect the survey area are limited to the 

1:250 000 geological mapping – 1:250 00 geological series, Bonney Well Sheet SF53-2 

Second edition (DME 1986). One geological unit from this mapping, aeolian sand plains and 

dunes – sand, silt, clay (Qs), covers the entire survey area. 
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Figure 1 The location and extent of the survey area, including field sites and site inspection track (image source: Google).  
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Figure 2 Hillshade and percentage slope of the the survey area, from the SRTM-derived 1 second (30 m) Digital Elevation Model (source: Geoscience Australia). 
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2. Investigation methods 

2.1 Land type mapping 

The Northern Territory Land Clearing Guidelines (DENR 2020) define a land type as a simplified land 

unit that incorporates “a reasonably homogenous part of a land surface, distinct from surrounding terrain 

with consistent properties in landform, soil or vegetation” (Hooper 1970). As such, mapped land types 

typically exhibit a uniform pattern on aerial photography or satellite imagery, and present as a 

repeatable and recognisable combination of landscape terrain, soil type and associated vegetation 

community. 

Preliminary landscape interpretation incorporating geological mapping, LiDAR digital elevation model 

analysis, satellite imagery patterns and observable landscape features was used to delineate potential 

landform, soil and vegetation changes within the survey area. Proposed field sampling locations were 

selected during this process and preliminary land type boundaries were verified and adjusted during 

fieldwork. 

In general, soil distribution was remarkably uniform across the survey area. Mapped variation related 

mainly to the degree of subsoil development and is associated with subtle changes in aeolian deposition 

across the landscape. Mapping was made more difficult by a lack of recognisable catenary relationships 

and irrelevant imagery signals associated with burn scars. Elevation and local relief across the study 

area was only useful where relict elevated sand masses were developed. Taylor Creek flood-out, in 

contrast, provided distinctive imagery signals. 

2.2 Mapping scale 

Based on the degree of landscape complexity within the survey area, and in accordance with previous 

mapping for the identification of irrigated agricultural land by the NT Government, a mapping scale of 

1: 25 000 was deemed appropriate. Field site densities and data collection conform with minimum 

acceptable requirements for a scale of 1: 25 000 (McKenzie et al. 2008) and this survey uses the same 

methodology as the Ali Curung survey. 

2.2.1 Mapping accuracy 

The accuracy and reliability of published mapping is determined by the density of ground observations 

and level of detail recorded (i.e. whether detailed soil profile descriptions, representative analytical sites 

or simple mapping observations) (Burgess et al. 2016). McKenzie et al. (2008) recommend that 

mapping at a scale of 1: 25 000 requires a minimum acceptable ground observation density of one 

observation per 25 ha. This equates to about 196 total observations across the entire study area 

(4 890 ha). McKenzie et al. (2008) further suggest that at large mapping scales such as 1: 25 000, data 

collection should comprise 10-30% detailed soil profile descriptions and a further 1-5% representative 

sampled sites for laboratory analysis. The remaining ground observations (65-89%) should comprise 

map boundary observations that simply confirm delineated soil or land unit changes on the ground 

(Burgess et al. 2016). 

Based on the recommendations of McKenzie et al. (2008), field observations across the entire survey 

area should be between 20-59 detailed soil profile descriptions, 2-10 fully analysed representative 

sample sites and a further 127-174 map boundary observations. Completion of ground observation 

densities within these ranges ensures compliance with the minimum acceptable site intensity required 

for mapping at a scale of 1: 25 000 (Burgess et al. 2016). Completed survey statistics for the survey 

area are presented in Table 1. 
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Table 1 Recommended and completed survey statistics for the survey area. 

Survey area 
Detailed field 

sites 
(10-30%) 

Analytical 
sites 

(1-5%) 

Mapping 
observations 

(65-89%) 

Total 
(100%) 

West (2 530 ha) 
Minimum acceptable obs. 
Completed ground obs. 

 
10-30 

18 

 
1-5 
1 

 
66-90 

93 

 
101 
112 

East (2 360 ha) 
Minimum acceptable obs. 
Completed ground obs. 

 
10-29 

13 

 
1-5 
3 

 
62-85 

51 

 
95 
67 

Total (4 890 ha) 
Minimum acceptable obs. 
Completed ground obs. 

 
20-59 

31 

 
2-10 

4 

 
127-174 

144 

 
196 
179 

Overall survey intensity across the study area was lower than recommended, even though numbers of 

detailed and representative analytical sites were within minimum acceptable ranges (i.e. 10-30% and 

1-5% respectively). This inconsistency relates to the completion of lower than expected numbers of 

mapping observations in the eastern section of the survey area. Access difficulties and mapping 

decisions requiring full detailed sites to ascertain mappable changes (in particular the development of 

loamy subsoil characteristics) were also largely responsible. Both factors resulted in less mapping 

observations and more detailed field sites being completed along land type transitions than would 

normally have been expected. The presence of termitaria in some areas proved a useful field indicator 

of loamy subsoil development, and assisted with the delineation of certain map unit boundaries.  

While the overall numbers of mapping observations are below those recommended by McKenzie et al. 

(2008), the mapping assumptions suggest the survey dataset collected adequately satisfies the 

minimum acceptable standards for mapping at a scale of 1: 25 000. Importantly, the total number of 

detailed field and analytical sites is in line with recommended densities. Selection and location of all 

field sites and map boundary observations was carefully targeted to improve the rigour and integrity of 

the completed mapping. 

2.3 Field survey 

The field program was undertaken in mid-November 2020. AECOM were engaged by Nicholas McGrath 

to undertake the on-ground fieldwork which was coordinated by Nicholas McGrath. In total, 35 detailed 

field sites were fully described for landform, soil and vegetation characteristics, and 62 observation sites 

were described for key indicative properties; landform, surface properties (condition and texture), 

termitaria, and vegetation. A further 82 mapping observations (comments and/or photos) were 

recorded. All field site locations and site inspection tracks are shown in Figure 1. A KMZ file, containing 

geotagged photos and comments of the mapping observation sites, prepared by AECOM, is available 

to assist DEPWS reviewers. 

Detailed field sites comprise fully described auger holes to a depth of 1.5 m (including two sites to a 

depth of 3 m). Auger holes were comprehensively photographed, described and sampled by AECOM. 

Landform, soil and vegetation descriptions were collected in accordance with national standards 

outlined by NCST (2009), Hnatiuk et al. (2009) and Isbell and NCST (2016). Sampling of the surface 

soil and subsoil horizons was undertaken at standard depth intervals; 0-0.10 m, 0.2-0.3 m, 0.5-0.6 m, 

0.8-0.9 m, 1.1-1.2 m and 1.4-1.5 m at all detailed field sites, and 2.0-2.1 m, 2.5-2.6 m and 2.9-3.0 m at 

the two deeper sites. 

Analyses undertaken at selected representative field sites (field sites – 1, 8, 22 and 25) included; pH, 

electrical conductivity (EC), soluble chloride (Cl), effective cation exchange capacity (ECEC), 
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exchangeable cations (Ca, Mg, Na, K), exchangeable sodium percentage (ESP), particle size analysis 

(PSA) – clay, silt and sand fractions, and air dry moisture capacity (ADMC). Laboratory analytical data 

is presented in Appendix 1. 

Analyses undertaken at selected depths at various sites (field sites – 7, 8, 9, 10, 14, 24, 26 and 32) 

included; pH, EC, Cl, PSA and ADMC (Appendix 1). 

2.4 Laboratory analysis 

All laboratory analyses were undertaken by Agricultural Chemistry Pty Ltd. in Queensland. This is an 

Australasian Soil and Plant Analysis Council (ASPAC) accredited laboratory and methodologies used 

follow the procedures described by Rayment and Lyons (2011) and McKenzie et al. (2002). 

 

 

3. Land types 

Five distinct land types were identified within the proposed clearing area (Figure 3). For completeness, 

the flood-out margins of Taylor Creek (Land Type 6) were mapped and have been included in this report 

however, this land type has been excluded from the proposed clearing area. The data obtained in this 

survey confirms and demonstrates that land types identified are similar and very well correlated with 

equivalent land units in the Ali Curung survey (Burgess et al. 2016). Field and laboratory data (such as 

subsoil PSA data) confirms similar soil, vegetation and landform characteristics, and the proximity of 

the two surveys (approximately 2 km) further supports the correlation. 

Table 2 summarises the correlation between land types in this survey and land units in the Ali Curung 

survey. Detailed landform and soil information for each land type, presented in the following pages, is 

similar to the land units in the Ali Curing survey but varies slightly to reflect data obtained in this survey. 

Table 2. Relationship between identified land types and land units of the Ali Curung survey 
(Burgess et al. 2016). 

Landscape Land Type 
Equivalent Land Unit 

(Burgess et al. 2016) 

Low broad sand masses 1 18a1 

Level sand plains with spinifex (sandy loam subsoil) 2 18a2 

Level sand plains with witchetty bush (sandy loam subsoil) 3 18a3 

Level sand plains with spinifex (sandy clay loam subsoil) 4 18a4 

Level sand plains with mulga (sandy clay loam subsoil) 5 18a5 

Flood-out margins 6 10a1 
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Figure 3 The distribution of land types within the survey area. Note: ‘Not assessed’ areas are likely to be sand plain land types but require further investigation. 
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Land Type 1 Low broad sand masses 

Summary Low broad, aeolian derived sand masses with very deep, red siliceous sands: Acacia 
stipuligera tall sparse shrubland over Triodia low sparse hummock grassland with isolated 
Eucalyptus pachyphylla and Acacia sericophylla 

Geological landscape: Quaternary aeolian deposits (Qs) – relatively level, unconsolidated sand masses associated 
with the deflation and remobilisation of prior longitudinal dune features. 

Landform: Very gently undulating, aeolian derived, low broad sand masses; local relief < 2 m; slopes 
<1.5%. 

Soil concept: Very deep (>1.5 m), soft, massive red siliceous sands (loamy sand subsoil). 

Aust. Soil Classification: Arenic Red-Orthic Tenosol. 

Runoff, perm., & drainage: Slow runoff; highly permeable; rapidly drained. 

Surface features: Soft; non-cracking; non-gilgaied; non-gravelly; no outcrop; termitaria absent. 

Dominant vegetation 
community: 

Acacia stipuligera tall sparse shrubland over Triodia low sparse hummock grassland with 
isolated Eucalyptus pachyphylla and Acacia sericophylla.  

  
Very gentle, broad aeolian sand mass with Acacia 
stipuligera sparse shrubland over Triodia sparse hummock 
grassland with isolated Eucalyptus pachyphylla trees 
(Site 10).  

Very deep (>1.5 m), loose, red siliceous sand on a low broad 
sand mass (Site 35). 

Modal Soil Profile Description  

 

The surface soil (A1) is a red (2.5YR 3/6), loamy sand (fine to 
medium sand), with massive structure and sandy fabric; non-gravelly; 
field pH 6.0. Lower depth variation 0.15-0.25 m. Gradual change. 

 

The sub-surface layer (B1) is a red (10R, 2.5YR 3/6), loamy sand 
(fine to medium sand), with massive structure and sandy fabric; non-
gravelly; field pH 6.0-6.5. Lower depth variation 0.40-0.65 m. Diffuse 
change. 

The subsoil (B2) is a red (10R 3/6), loamy sand to light sandy loam 
(fine to medium sand), with massive structure and sandy or earthy 
fabric; non-gravelly; field pH 6.0-6.5. Profiles are deeper than 1.5 m. 

Profile soil water storage (SWS)   45-50 mm (Burgess et al. 2016) 
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Land Type 2 Level sand plains with spinifex (sandy loam subsoil) 

Summary Level, aeolian derived sand plains with very deep, red earthy sands; Triodia low open 
hummock grassland with isolated Corymbia opaca and Acacia sericophylla +/- Eucalyptus 
pachyphylla and mixed mid sparse shrubland. 

Geological landscape: Quaternary aeolian deposits (Qs) – relatively uniform, level sand plains associated with 
redistributed aeolian sand/silt and reworked residual cover (undifferentiated alluvial and 
aeolian sediments). 

Landform: Level sand plains; local relief <2 m; slopes <0.5% (occasionally 0.5-1.0%). 

Soil concept: Very deep (>1.5 m), soft or firm, massive red earthy sands (sandy loam subsoil). 

Aust. Soil Classification: Predominantly Arenic Red-Orthic Tenosol, some Mesotrophic Red Kandosol. 

Runoff, perm., & drainage: Slow runoff; moderately to highly permeable; well to rapidly drained. 

Surface features: Soft or firm; non-cracking; non-gilgaied; non-gravelly; no outcrop; termitaria rare. 

Dominant vegetation 
community: 

Triodia low open hummock grassland with isolated Corymbia opaca and Acacia sericophylla 
+/- Eucalyptus pachyphylla and mixed mid sparse shrubland. 

  
Level sand plain with Triodia schinzii hummock grassland 
and isolated Corymbia opaca and Acacia sericophylla trees 
and mixed Acacia sparse shrubland (Site 31). 

Very deep (>1.5 m), red earthy sand on aeolian derived sand 
plains (Site 4). 

Modal Soil Profile Description  

 

The surface soil (A1) is a red (2.5YR 2.5/4, 3/4-3/6), loamy sand 
(fine to medium sand), with massive structure and sandy fabric; non-
gravelly; field pH 5.5-6.5. Lower depth variation 0.10-0.20 m. Gradual 
change. 

 

The sub-surface layer (B1) is a red (10R, 2.5YR 3/6), loamy sand to 
light sandy loam (fine to medium sand), with massive structure and 
sandy or earthy fabric; non-gravelly; field pH 5.5-6.5. Lower depth 
variation 0.35-0.75 m. Diffuse change. 

The upper subsoil (B21) is a red (10R 3/6), sandy loam (fine to 
medium sand), with massive structure and earthy fabric; non-
gravelly; field pH 6.0-7.0. Lower depth variation 0.70-1.1 m. Diffuse 
change. 

The lower subsoil (B22/B23) is a red (10R 3/6), occasionally mottled 
(3-20%, 5-10 mm distinct yellow mottles) sandy loam to occasionally 
heavy sandy loam (fine to medium sand), with massive structure and 
earthy fabric; occasionally 3-10% 3-10 mm ironstone or quartz 
gravels, or ferruginous nodules; field pH 6.0-7.0. Profiles are deeper 
than 1.5 m.  

 

Profile soil water storage (SWS)   48-50 mm 
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Land Type 3 Level sand plains with witchetty bush (sandy loam subsoil) 

Summary Level, aeolian derived sand plains with very deep, sandy surfaced red earths; Acacia 
kempeana tall open shrubland over Triodia low sparse hummock grassland. 

Geological landscape: Quaternary aeolian deposits (Qs) – relatively uniform, level sand plains associated with 
redistributed aeolian sand/silt and reworked residual cover (undifferentiated alluvial and 
aeolian sediments). 

Landform: Level sand plains; local relief <2 m; slopes <0.5%. 

Soil concept: Very deep (>1.5 m), firm, sandy surfaced, massive red gradational earths (sandy loam 
subsoil). 

Aust. Soil Classification: Mesotrophic Red Kandosol. 

Runoff, perm., & drainage: Slow runoff; moderately to highly permeable; well to rapidly drained. 

Surface features: Firm with occasional algal crusting; non-cracking; non-gilgaied; non-gravelly; no outcrop; 
termitaria rare. 

Dominant vegetation 
community: 

Acacia kempeana tall open shrubland over Triodia low sparse hummock grassland. 

  
Level sand plain with Acacia kempeana tall open shrubland 
over Triodia low sparse hummock grassland (Site 1). 

Very deep (>1.5 m), sandy surfaced, red earth on aeolian 
derived sand plains adjacent (Site 3). 

Modal Soil Profile Description  

 

The surface soil (A1) is a red (2.5YR 3/4-3/6), loamy sand (fine to 
medium sand), with massive structure and sandy fabric; non-gravelly; 
field pH 5.0-6.0. Lower depth variation 0.10- 0.15 m. Gradual change. 

 

The sub-surface layer (B1) is a red (2.5YR 3/6), loamy sand (fine to 
medium sand), with massive structure and earthy or sandy fabric; 
non-gravelly; field pH 5.0-6.0. Lower depth variation 0.25-0.35 m. 
Diffuse change. 

The upper subsoil (B21) is a red (10R 3/6), sandy loam (fine to 
medium sand), with massive structure and earthy or occasionally 
sandy fabric; non-gravelly; field pH 5.5-6.0. Lower depth variation 
0.60-0.85 m. Diffuse change. 

The lower subsoil (B22/B23) is a red (10R 3/6), sandy loam to heavy 
sandy loam (fine to medium sand), with massive structure and earthy 
or occasionally sandy fabric; occasionally 5% 3 mm ironstone or 
quartz gravels; field pH 5.5-6.5. Profiles are deeper than 1.5 m. 

 

Profile soil water storage (SWS)   48-50 mm 
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Land Type 4 Level sand plains with spinifex (sandy clay loam subsoil) 

Summary Level, aeolian derived sand plains with very deep, sandy surfaced red earths and sparse 
termitaria; Triodia low open hummock grassland with isolated Corymbia opaca and/or Acacia 
sericophylla and mixed mid sparse shrubland. 

Geological landscape: Quaternary aeolian deposits (Qs) – relatively uniform, level sand plains associated with 
redistributed aeolian sand/silt and reworked residual cover (undifferentiated alluvial and 
aeolian sediments). 

Landform: Level sand plains; local relief <2 m; slopes <0.5% (occasionally 0.5-1.0%). 

Soil concept: Very deep (>1.5 m), firm, sandy surfaced, massive red gradational earths (heavy sandy loam 
to sandy clay loam subsoil) with sparse termitaria. 

Aust. Soil Classification: Mesotrophic Red Kandosol. 

Runoff, perm., & drainage: Slow runoff; moderately permeable; well drained. 

Surface features: Firm with occasional algal crusting; non-cracking; non-gilgaied; non-gravelly; no outcrop; 
sparse termitaria (spires 0.5-1.0 m). 

Dominant vegetation 
community: 

Triodia low open hummock grassland with isolated Corymbia opaca and/or Acacia 
sericophylla and mixed mid sparse shrubland. 

  
Level sand plain with Triodia schinzii open hummock 
grassland, isolated Corymbia opaca and Acacia sericophylla 
and sparse Acacia adsurgens shrubland (Site 27). 

Very deep (>3 m), sandy surfaced red earth on aeolian 
derived sand plains (Site 8). 

Modal Soil Profile Description  

 

The surface soil (A1) is a red (2.5YR 2.5/4, 3/6), loamy sand (fine to 
medium sand), with massive structure and sandy fabric; non-gravelly; 
field pH 6.0-6.5. Lower depth variation 0.10- 0.20 m. Gradual change. 

 

The sub-surface layer (B1) is a red (2.5YR 2.5/4, 3/6), loamy sand 
to sandy loam (fine to medium sand), with massive structure and 
earthy or occasionally sandy fabric; non-gravelly; field pH 6.0-7.0. 
Lower depth variation 0.30-0.50 m. Gradual to diffuse change. 

The upper subsoil (B21) is a red (2.5YR 3/6), heavy sandy loam 
(fine to medium sand), with massive structure and earthy fabric; non-
gravelly; field pH 6.0-7.0. Lower depth variation 0.75-1.15 m. Diffuse 
change. 

The lower subsoil (B22) is a red (10R, 2.5YR 3/4-3/6), occasionally 
mottled (10-30% 2-5 mm faint yellow mottles) sandy clay loam (fine 
to medium sand), with massive structure and earthy fabric; 
occasionally 1-5% 2-5 mm ironstone or quartz gravels, or ferruginous 
nodules; field pH 6.0-7.0. Profiles are deeper than 1.5 m.  

 

Profile soil water storage (SWS)   54-56 mm 

  



Land types and land suitability on part of Singleton Station 

Page 13 

Land Type 5 Level sand plains with mulga (sandy clay loam subsoil) 

Summary Level, aeolian derived sand plains with very deep, sandy surfaced red earths and occasional 
termitaria; Acacia aneura low open woodland over mixed low sparse grassland. 

Geological landscape: Quaternary aeolian deposits (Qs) – relatively uniform, level sand plains associated with 
redistributed aeolian sand/silt and reworked residual cover (undifferentiated alluvial and 
aeolian sediments). 

Landform: Level sand plains; local relief <2 m; slopes <0.5%. 

Soil concept: Very deep (>1.5 m), soft or firm, sandy surfaced, massive red gradational earths (heavy 
sandy loam to sandy clay loam subsoil) with occasional termitaria. 

Aust. Soil Classification: Mesotrophic Red Kandosol. 

Runoff, perm., & drainage: Slow runoff; moderately permeable; well drained. 

Surface features: Soft or firm with common algal crusting; non-cracking; non-gilgaied; non-gravelly; no 
outcrop; occasional termitaria (low broad mounds <0.5 m). 

Dominant vegetation 
community: 

Acacia aneura low open woodland over mixed low sparse grassland. 

  
Level sand plain with Acacia aneura low open woodland 
over mixed low sparse grassland (Site 25). 

Very deep (>1.5 m), sandy surfaced red earth on aeolian 
derived sand plains (Site 25). 

Modal Soil Profile Description  

 

The surface soil (A1) is a red (2.5YR 3/6), loamy sand (fine to 
medium sand), with massive structure and sandy fabric; non-gravelly; 
field pH 6.0. Lower depth 0.15 m. Gradual change. 

 

The sub-surface layer (B1) is a red (2.5YR 3/6), sandy loam (fine to 
medium sand), with massive structure and earthy fabric; non-
gravelly; field pH 6.0. Lower depth 0.50 m. Diffuse change. 

The upper subsoil (B21) is a red (10R 3/6), heavy sandy loam (fine 
to medium sand), with massive structure and earthy fabric; non-
gravelly; field pH 6.5. Lower depth 1.0 m. Diffuse change. 

The lower subsoil (B22) is a red (10R 3/6), sandy clay loam (fine to 
medium sand), with massive structure and earthy fabric; non-
gravelly; field pH 6.5. Profiles are deeper than 1.5 m.  

 

Profile soil water storage (SWS)   50 mm 
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Land Type 6 Flood-out margins 

Summary Level flood-out margins with very deep, sandy surfaced red earths on locally provenanced, 
Quaternary alluvium; Melaleuca lasiandra mid sparse shrubland over Triodia low open 
hummock grassland OR Acacia adsurgens tall sparse shrubland over Triodia low open 
hummock grassland. 

Geological landscape: Quaternary alluvium (Qa) – locally sourced, fluvial sediments (sand, silt and clay) associated 
with transitional backplains and flood-out margins along Taylor Creek drainage system. 

Landform: Transitional backplains and flood-out margins associated with Taylor Creek drainage 
system; local relief <1-2 m; slopes <0.5%; occasionally inundated (ARI 1 in 2-10 years). 

Soil concept: Very deep (>1.5 m), firm, sandy surfaced, massive red gradational earths (heavy sandy loam 
subsoil) with occasional termitaria. 

Aust. Soil Classification: Mesotrophic Red Kandosol. 

Runoff, perm., & drainage: Very slow to slow runoff; moderately permeable; well drained (when not inundated). 

Surface features: Firm; non-cracking; non-gilgaied; non-gravelly; no outcrop; common to widely spaced 
termitaria (spires 0.5-1.0 m). 

Dominant vegetation 
community: 

Melaleuca lasiandra mid sparse shrubland over Triodia low open hummock grassland OR 
Acacia adsurgens tall sparse shrubland over Triodia low open hummock grassland. 

  
Transitional backplain with Acacia adsurgens tall sparse 
shrubland with isolated Melaleuca lasiandra, Corymbia 
opaca and Acacia sericophylla, Taylor Creek flood-out 
(Site 17). 

Very deep (>1.5 m), sandy surfaced red earth on flood-out 
margins along Taylor Creek (Site 28). 

Modal Soil Profile Description  

 

The surface soil (A1) is a red (2.5YR 2.5/4, 3/6), loamy sand (fine to 
medium sand), with massive structure and sandy fabric; non-gravelly; 
field pH 6.0. Lower depth variation 0.10-0.20 m. Gradual change. 

 

The upper sub-surface layer (B1) is a red (2.5YR 3/6), loamy sand 
to sandy loam (fine to medium sand), with massive structure and 
earthy fabric; non-gravelly; field pH 6.0-6.5. Lower depth variation 
0.50-0.70 m. Diffuse change. 

The upper subsoil (B21) is a red (10R, 2.5YR 3/6), sandy loam to 
heavy sandy loam (fine to medium sand), with massive structure and 
earthy fabric; non-gravelly; field pH 6.5-7.0. Lower depth 1.10 m. 
Diffuse change. 

The lower subsoil (B22) is a red (10R 3/6, 4/8), heavy sandy loam 
(fine to medium sand), with massive structure and earthy fabric; 
occasionally 5% 3 mm ironstone or quartz gravels; field pH 6.5-7.0. 
Profiles are deeper than 1.5 m.  

 

Profile soil water storage (SWS)   50-55 mm (Burgess et al. 2016) 
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4. Land suitability 

4.1 Land suitability assessment 

Land suitability has been assessed against the Irrigated agricultural land suitability framework 

for the Tennant Creek Region of the Northern Territory (Version 1) (Burgess et al. 2016). 

Although a direct correlation was made between the land types identified in this survey to the 

land units from the Ali Curung survey, slight differences in soil profile and landscape properties 

has meant that each land type has been individually assessed against the framework. 

Five land suitability classes are defined within the framework, with land suitability decreasing 

progressively from Class 1 to Class 5 (Table 3). In general, suitable land (Classes 1, 2 and 3) 

is considered capable of sustainable agricultural production using current technology, with 

minimal degradation to the land resource and receiving environment in the short, medium and 

long-term. Conversely, land that is incapable of achieving such production is considered 

unsuitable (Classes 4 and 5) (Burgess et al. 2016). 

Table 3 Land suitability class definitions from Table 1 of the Irrigated agricultural land suitability 
framework for the Tennant Creek Region of the Northern Territory (Version 1) 
(Burgess et al. 2016). 

Class Definition Description 

1 Suitable land with 
negligible limitations 

Highly productive land requiring only simple management practices to 
maintain sustainable production. 

2 Suitable land with 
minor limitations 

Land with minor limitations that either constrain production or require 
more than the simple management practices of Class 1 land to 
maintain sustainable production. 

3 Suitable land with 
moderate limitations 

Land with moderate limitations that further constrain production or 
require more than the management practices of Class 2 land to 
maintain sustainable production. 

4 Unsuitable land with 
severe limitations 

Currently unsuitable land with severe limitations that preclude 
successful or sustained use under existing conditions. Future 
changes in knowledge, economics or technology may alter this. 

5 Unsuitable land with 
extreme limitations 

Land with extreme limitations that preclude any possibility of 
successful or sustained use, either now or in the future. 

Land suitability has been assessed for each of the potential irrigated agricultural crops 

identified in the Tennant Creek framework (Burgess et al. 2016) (Table 4). Land suitability 

outcomes for each of the crop groups were obtained by assessing the crop requirements and 

production constraints (limitations), followed by applying the crop specific suitability decision 

rules. A final land suitability class was determined by the most limiting constraint recorded for 

each land type. 

A total of 17 land use (crop) requirements and associated limitations have been identified as 

important for irrigated agricultural cropping in the Tennant Creek area (Burgess et al. 2016). 

These include: 

• landscape limitations – wind erosion (A), frost (Cf), water erosion (E), flooding (F), 
salinity (Sa), microrelief (Tm), wetness (W), soil complexity (Xs); 

• soil profile limitations - infiltration/recharge (Ir), soil water availability (M), soil depth 
(Pd), excessive permeability (Pp), rockiness (R); 

• soil physical limitations - soil adhesiveness (Pa), soil compaction (Pc), soil surface 
condition (Ps); and 

• soil nutrient limitations - nutrient deficiency (Nd). 
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Table 4 Potential irrigated agricultural crops for the Tennant Creek region from Table 1 of the 
Irrigated agricultural land suitability framework for the Tennant Creek Region of the 
Northern Territory (Version 1) (Burgess et al. 2016). 

Irrigated Crop Group Group No. Potential crops 

Field crops 1 chia, quinoa 

Hay and forage 2 grass hay (Rhodes grass, panics, sorghum, oats, barley) 
forage legumes (lucerne, peanut) 

Evergreen tree crops 3 citrus (lime, lemon, mandarin, orange, grapefruit, tangelo) 
mango, avocado, lychee 

Deciduous tree and 
vine crops 

4 
fig, pomegranate, low chill stone fruit, table grape 

Annual row crops 5 cucurbit species (watermelon, hami melon, honeydew melon, 
rockmelon, pumpkin, zucchini, squash) 

salad vegetables (lettuce, baby spinach, rocket), Asian greens 

summer vegetables (Solanaceae species - capsicum, chilli, 
eggplant, tomato) 

sweet corn, beans, snow peas, Brassica species 

Perennial row crops 6 asparagus 

Root crops 7 garlic, onion, potato, sweet potato 

4.2 Land suitability assessment outcomes 

The land suitability outcomes for land types in this survey (presented in Table 5) were similar 

to correlated land units in the Ali Curung survey, with the exception of three land types. 

Compared to the Ali Curung survey, there were different outcomes for Land Types 1 and 5 

due to altered wind erosion constraints resulting from slight (but important) variations in surface 

conditions, and also different outcomes for Land Type 6 due to increased flood frequency 

identified from recent flood modelling which updates the 2016 Ali Curung assessment. 

Land types that are considered suitable for irrigated agriculture (Classes 1, 2 and 3) with only 

minor or moderate limitations, across the entire range of crops assessed (Groups 1 to 7) are 

Land Types 2, 3, 4 and 5. These land types occupy an extensive, level sand plain and are 

subdivided by relatively minor differences in subsoil development and vegetation. These lands 

collectively occupy 4 856 ha or 99% of the survey area. Contributing limitations are only minor 

or moderate (at worst) and are summarised for each crop by land type interaction in Table 5. 

Identified limitations are considered manageable and do not constrain potential development. 

A further 34 ha or 1% of the survey area is occupied by Land Type 1 which is considered 

unsuitable (Classes 4 and 5) for all crop groups assessed (Groups 1 to 7). This land type 

comprises low broad, aeolian derived sand masses with very deep (>1.5 m), red siliceous 

sands with very soft surface soils and maximum subsoil texture of only loamy sand. Severe or 

extreme constraints include wind erosion and excessive permeability. 

Land Type 6 has been directly correlated with Land Unit 10a1 of the Ali Curung survey. 

Although the land suitability outcomes for Land Unit 10a1 indicate that it is moderately suitable 

for Crop Groups 1, 2, 6 and 7, this is relevant to the flood-out margins of Murray Creek and 

Wycliffe Creek that are rarely inundated. Frequency of inundation of the Taylor Creek flood-

out is unknown but flood model data obtained from a third-party consultant indicate that it is 

more in the order of 1 in 2-10 years, making it unsuitable for all crop groups. The unknown 

flood frequency and subsequent increased risk has influenced Fortune Agribusiness’ decision 

to exclude this land type from the final proposed clearing area. 
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Table 5 Land suitability assessment outcomes for the survey area. 

Land Type 

Field crops Hay/forage Tree crops Row crops Root crops 

Group 1 Group 2 
Group 3 

(evergreen) 
Group 4 

(deciduous) 
Group 5 
(annual) 

Group 6 
(perennial) 

Group 7 

1 

Class 5 4 4 4 5 5 5 

Limitations a5, e2, m3, nd3, 

pc2, pp4 

a4, e2, m3, nd3, 

pc2, pp4 
a4, e2, m2, nd3, pp3 a4, e2, m2, nd3, pp3 

a5, e2, m2, nd3, 

pc2, pp3 

a5, e2, m2, nd3, 

pc2, pp3 

a5, e2, m2-3, nd3, 

pc2, pp3-4 

2 

Class 3 3  3 3 3 3 3 

Limitations 
a2-3, cf2, m3, nd3, 

pc2, pp3, xs2 

a2, cf2, m3, nd3, 

pc2, pp3, xs2 
a2, cf2, m2, nd3, pp2 a2, m2, nd3, pp2, w2 

a2-3, cf2, m2, nd3, 

pc2, pp2, xs2 

a2-3, m2, nd3, pc2, 

pp2, xs2 

a2-3, cf2, m2-3, 

nd3, pc2-3, pp2-3, 

xs2 

3 

Class 3 3 3 3 3 3 3 

Limitations a2, cf2, m3, nd3, 

pc2, pp3 

cf2, m3, nd3, pc2, 

pp3 
cf2, m2, nd3, pp2 m2, nd3, pp2, w2 

a2, cf2, m2, nd3, 

pc2, pp2 

a2, m2, nd3, pc2, 

pp2 

a2, cf2, m2-3, nd3, 

pc2-3, pp2-3 

4 

Class 2 2 2 2 2 2 3 

Limitations a2, cf2, m2, nd2, 

pc2, pp2, xs2 

cf2, m2, nd2, pc2, 

pp2, xs2 
cf2, nd2 nd2, w2 

a2, cf2, nd2, pc2, 

xs2 
a2, nd2, pc2, xs2 

a2, cf2, m2, nd2, 

pc2-3, pp2, xs2 

5 

Class 3 2 2 2 3 3 3 

Limitations a2-3, cf2, m2, nd2, 

pc2, pp2 

a2, cf2, m2, nd2, 

pc2, pp2 
a2, cf2, nd2 a2, nd2, w2 a2-3, cf2, nd2, pc2 a2-3, nd2, pc2 

a2-3, cf2, m2, nd2, 

pc3, pp2 

6 

Class 4 4 5 5 5 5 5 

Limitations a2, cf3, f4, m2, 

nd2-3, pc2, pp2, xs2 

cf3, f4, m2, nd2-3, 

pc2, pp2, xs2 
cf4, f5, nd2-3 f5, nd2-3, w2 

a2, cf4, f5, nd2-3, 

pc2, xs2 

a2, f5, nd2-3, pc2, 

xs2 

a2, cf3, f5, m2, 

nd2-3, pc3, pp2, xs2 
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5. Land management 

5.1.1 Water erosion hazard and management 

A comprehensive water erosion assessment was undertaken in the Ali Curung survey of 

Burgess et al. (2016). This assessment was based primarily on estimates of the soil erodibility 

factor (or K factor) from the Revised Universal Soil Loss Equation (RUSLE) along with the soil 

regolith stability concept of Murphy et al. (1998). As mentioned previously, Land Types 1, 2, 3, 4 

and 5 mapped within proposed clearing area directly correlate with Land Units 18a1, 18a2, 18a3, 

18a4 and 18a5 respectively of the Ali Curung survey. Based on this correlation, Land Type 1 is 

considered to have a moderate water erosion hazard, and Land Types 2, 3, 4, and 5 are 

considered to have a low water erosion hazard. Further information on water erosion hazard and 

management can be found in Section 10.1 of the Ali Curung report (Burgess et al. 2016). It is 

strongly recommended that Fortune Agribusiness develop an effective Erosion and Sediment 

Control Plan (ESCP) before any clearing works commence. 

5.1.2 Wind erosion hazard and management 

Wind erosion is a major threat to soils within the proposed clearing area and wind erosion and its 

management should be carefully considered during all stages of planning, development and 

farming. Wind erosion hazard and management has been extensively covered by 

Burgess et al. (2016) and is not discussed further. It is strongly recommended that Fortune 

Agribusiness seek professional guidance to determine the appropriate size and location of wind 

breaks and vegetation buffers within the proposed clearing area. 

Each of the land types have been assessed for wind erosion based on the soil properties identified 

in this survey. This was warranted due to slight differences in surface condition for land types in 

this survey compared to equivalent land units of the Ali Curung survey. The methodology from 

the Irrigated agricultural land suitability framework for the Tennant Creek Region of the Northern 

Territory (Version 1) (Burgess et al. 2016) was used to calculate wind erosion hazard.  

Wind erosion hazard findings are summarised in Table 6. Land Type 1 is considered to have a 

high erosion hazard, Land Types 2 and 5 are considered to have low to moderate hazard, and 

Land Types 3, 4 and 6 are considered to have low hazard. 

5.1.3 Salinity assessment 

Laboratory analysis of EC and Cl levels for the 4 representative sites (Sites 1, 8, 22 and 25) and 

the 1.10-1.20 m depth layer at selected sites identified very low salinity levels (measured ECe1:5 

<0.4 dS/m) well below the low category of ECe <2dS/m (Appendix 1). This is consistent with 

results of equivalent land units in the Ali Curung survey. Laboratory analysis of the two sites 

sampled to 3 m (Sites 8 and 32) also identified very low salinity levels (ECe <0.4 dS/m). In 

addition, PSA data of these sites does not indicate a deep drainage throttle within the surface 3 m 

of soil (clay content ≤ 27% throughout). The laboratory data combined with moderate to high 

permeability characteristics identified in the field confirm a leaching environment in an important 

recharge zone in the landscape. 

Salinity issues that could arise are likely to be secondary and likely caused from the use of saline 

irrigation water and a local deep drainage throttle creating a perched water table at shallow depth. 

Secondary salinisation is beyond the scope of works agreed for in this soil and land suitability 

investigation, and it is recommended that as part of the water bore drilling program that DEPWS 
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and Fortune Agribusiness describe in detail the bore logs to identify any clay and/or rock layers 

that could potentially impede water permeability and increase the risk of secondary salinisation. 

It is also recommended that a suitably qualified groundwater hydrologist and/or salinity risk 

consultant or equivalent be engaged to investigate the risk of secondary salinisation where such 

conditions have been identified in the drilling program. 

 

Table 6 Wind erosion hazard for land types within the survey area. 

Land 
Type 

Surface 
Gravel 

Surface 
Condition 

Surface Texture1 
Inherent 

Erodibility Rating  
Landform 

Wind Erosion 
Hazard 

1 <20% Soft Loamy sand (F-M) 4 Crests and rises High 

2 <20% Soft to firm Loamy sand (F-M) 3-4 Flats and slopes Low to Moderate 

3 <20% Firm Loamy sand (F-M) 3 Flats and slopes Low 

4 <20% Firm Loamy sand (F-M) 3 Flats and slopes Low 

5 <20% Soft to firm Loamy sand (F-M) 3-4 Flats and slopes Low to Moderate 

6 <20% Firm Loamy sand (F-M) 3 Flats and slopes Low 

Note 1: (F-M) = fine to medium sand fraction. 
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7. Disclaimer 

The interpretations of data and recommendations presented in this report are based on the physical and 

chemical conditions only at the locations where sampling occurred. The conditions of the site are 

considered representative, however due to natural variability, actual conditions across the site may be 

different from those described, especially between sampling locations. Therefore, the findings in this 

report should only be used within the limitations and methodology specified and those acting on 

information provided in this report do so entirely at their own risk. Specific circumstances in the future 

may also influence the accuracy of the data and recommendations within the report. Nicholas McGrath 

accepts no liability or responsibility for any losses, damages, cost or other consequences for any action 

taken or not taken on the basis of any part of the contents of this report. 
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Appendix 1 Analytical data for field sites 

Agricultural Chemistry Pty Ltd  

     

Soil Analysis Report   

Batch Number: 20/82  Date Received: 23/11/2020 

    Date Completed: 11/12/2020 

Client: Soil Mapping Fortune Agribusiness 

 

Lab 

No Site Depth pH EC 

ECe 

(calc.) Cl Ca Mg K Na ECEC ESP PSA-CS 

PSA-

FS 

PSA-

Silt 

PSA-

Clay ADMC 

    m   mS/cm dS/m mg/kg meq/100g meq/100g meq/100g meq/100g meq/100g % % % % % % 

1528 SCO 1 0 - 0.1 5.5 0.010 0.230 5.1 0.464 0.21 0.107 0.007 1 1 41 49 1 10 0.4 

1529   0.2 - 0.3 5.8 0.009 0.126 5.5 0.664 0.28 0.169 <0.005 1 <1 47 43 1 11 0.4 

1530   0.5 - 0.6 5.7 0.011 0.154 7.4 0.521 0.28 0.162 0.005 1 1 42 47 1 12 0.4 

1531   0.8 - 0.9 5.5 0.011 0.154 5.6 0.492 0.23 0.173 <0.005 1 <1 39 50 1 12 0.4 

1532   1.1 - 1.2 5.2 0.014 0.196 5.6 0.455 0.28 0.16 <0.005 1 <1 35 53 2 12 0.4 

1533   1.4 - 1.5 5.3 0.012 0.168 6.1 0.374 0.32 0.155 0.014 1 2 35 53 1 13 0.5 

1534 SCO 7 1.1 - 1.2 5.4 0.012 0.168 5.9       35 55 1 12 0.5 

1535 SCO 8 0 - 0.1 5.7 0.016 0.368 6.8 0.958 0.46 0.212 <0.005 2 <1 39 49 2 13 0.5 

1536   0.2 - 0.3 6.2 0.012 0.276 <5 1.265 0.56 0.271 0.012 2 1 40 46 1 15 0.5 

1537   0.5 - 0.6 6.1 0.012 0.276 <5 1.31 0.5 0.24 0.034 2 2 32 51 1 19 0.6 

1538   0.8 - 0.9 6.0 0.013 0.124 <5 1.318 0.54 0.214 0.005 2 <1 33 50 <1 19 0.7 

1539   1.1 - 1.2 6.2 0.014 0.133 5.1 1.458 0.67 0.235 <0.005 2 <1 33 49 2 19 0.7 

1540   1.4 - 1.5 6.2 0.015 0.143 5.4 1.52 0.77 0.237 <0.005 3 <1 29 51 2 21 0.9 

1541   2.0 - 2.1 6.3 0.013 0.124 <5       31 45 1 25 1.0 

1542   2.5 - 2.6 6.3 0.014 0.133 5.3       27 51 1 22 0.7 

1543   2.9 - 3.0 6.4 0.016 0.152 5.2       29 44 1 27 1.1 
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Lab 

No Site Depth pH EC 

ECe 

(calc.) Cl Ca Mg K Na ECEC ESP PSA-CS 

PSA-

FS 

PSA-

Silt 

PSA-

Clay ADMC 

    m   mS/cm dS/m mg/kg meq/100g meq/100g meq/100g meq/100g meq/100g % % % % % % 

1544 SCO 9 1.1 - 1.2 6.2 0.008 0.112 <5       36 54 2 11 0.5 

1545 SCO 10 1.1 - 1.2 5.5 0.005 0.070 5.3       39 55 1 8 0.3 

1546 SCO 14 1.1 - 1.2 5.9 0.010 0.140 <5       32 55 1 14 0.5 

1547 SCO 22 0 - 0.1 6.3 0.013 0.299 <5 1.107 0.42 0.242 0.007 2 <1 43 45 1 12 0.4 

1548   0.2 - 0.3 6.2 0.012 0.276 <5 1.035 0.36 0.199 0.006 2 <1 43 45 <1 13 0.4 

1549   0.5 - 0.6 6.1 0.010 0.230 <5 0.946 0.27 0.186 0.005 1 <1 42 46 1 11 0.4 

1550   0.8 - 0.9 6.0 0.011 0.154 <5 0.884 0.32 0.184 0.005 1 <1 37 50 1 14 0.4 

1551   1.1 - 1.2 6.0 0.011 0.154 <5 0.857 0.35 0.175 0.011 1 1 38 49 1 14 0.4 

1552   1.4 - 1.5 6.1 0.010 0.140 5.5 0.898 0.36 0.154 0.013 1 1 37 50 1 14 0.4 

1553 SCO 24 1.1 - 1.2 6.4 0.011 0.154 <5             40 52 <1 10 0.3 

1554 SCO 25 0 - 0.1 5.6 0.009 0.207 <5 0.764 0.28 0.215 0.003 1 <1 44 44 1 12 0.4 

1555   0.2 - 0.3 5.7 0.009 0.126 <5 0.757 0.26 0.196 0.022 1 2 43 44 <1 14 0.4 

1556   0.5 - 0.6 5.5 0.009 0.126 <5 0.785 0.29 0.168 0.009 1 1 42 46 1 14 0.4 

1557   0.8 - 0.9 5.5 0.009 0.126 <5 0.771 0.33 0.14 0.015 1 1 35 51 1 15 0.5 

1558   1.1 - 1.2 5.7 0.011 0.105 <5 0.822 0.39 0.158 <0.005 1 <1 33 53 1 15 0.4 

1559   1.4 - 1.5 5.6 0.010 0.095 <5 0.951 0.34 0.180 <0.005 1 <1 39 47 1 14 0.4 

1560 SCO 26 1.1 - 1.2 5.5 0.010 0.140 <5       37 53 1 11 0.3 

1561 SCO 32 1.1 - 1.2 6.4 0.010 0.140 <5       37 52 <1 13 0.4 

1562   1.4 - 1.5 6.5 0.011 0.154 <5       36 53 <1 13 0.4 

1563   2.0 - 2.1 6.6 0.012 0.168 <5       33 56 1 13 0.6 

1564   2.5 - 2.6 6.6 0.012 0.168 <5       29 59 <1 14 0.5 

1565   2.9 - 3.0 6.5 0.012 0.168 <5             35 53 <1 14 0.5 

 

All results for particle size analysis and R1 are reported on oven-dried basis (no pre-treatment applied to test samples) 
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Appendix 2 Soil and landscape attributes, limitation sub-class values and final suitability classes for 
irrigated agricultural land uses 

Land Type 1 - Very deep (>1.5 m), soft, massive red siliceous sands (loamy sand subsoil) 

Lim Limitation Attribute value 

Field Crops Hay/ forage Tree and vine crops Row crops Root crops 

Gp. 1 Gp. 2 
Gp. 3 

(evergreen) 

Gp. 4 

(deciduous) 

Gp. 5 

(annual) 

Gp. 6 
(perennial) 

Gp. 7a 

(T tape) 

Gp. 7b 

(Spray) 

A Wind erosion High, no rock, soft, LS a5 a4 a4 a4 a5 a5 a5 a5 

Cf Frost Frost free cf1 cf1 cf1 cf1 cf1 cf1 cf1 cf1 

E Water erosion 0-1.5% slope e1-2 e1-2 e1-2 e1-2 e1-2 e1-2 e1-2 e1-2 

F Flooding Flood free f1 f1 f1 f1 f1 f1 f1 f1 

Ir Infiltration and 
recharge 

LS to 0.3 m, 
LS-SL (light) subsoil 

ir1 ir1 ir1 ir1 ir1 ir1 ir1 ir1 

M Soil water 
availability1 

SWS: 45-50 mm m3 m3 m2 m2 m2 m2 m2 m3 

Nd Nutrient 
deficiency 

ECEC very low, 
LS-SL subsoil 

nd3 nd3 nd3 nd3 nd3 nd3 nd3 nd3 

Pa Soil 
adhesiveness 

Soft, LS to 0.3 m pa1 pa1 pa1 pa1 pa1 pa1 pa1 pa1 

Pc Soil compaction2 Moderate, OC: 0.15% 
LS at 0.2-0.4 m, sandy 
fabric 

pc2 pc2 pc1 pc1 pc2 pc2 pc2 pc2 

Pd Soil depth Modal: >1.5 m 
Range: >1.5 m 

pd1 pd1 pd1 pd1 pd1 pd1 pd1 pd1 

Pp Excessive 
permeability 

LS to 0.3 m, 
LS-SL (light) subsoil 

pp4 pp4 pp3 pp3 pp3 pp3 pp3 pp4 

Ps Soil surface 
condition 

Soft, LS surface, 
sandy fabric 

ps1 ps1 ps1 ps1 ps1 ps1 ps1 ps1 

R Rockiness No rock or outcrop r1 r1 r1 r1 r1 r1 r1 r1 

Sa Salinity3 Non-saline ECe: 0.54 dS/m sa1 sa1 sa1 sa1 sa1 sa1 sa1 sa1 

Tm Microrelief Absent tm1 tm1 tm1 tm1 tm1 tm1 tm1 tm1 

W Wetness (1.0 m) Rapidly drained; highly 
permeable 

w1 w1 w1 w1 w1 w1 w1 w1 

Xs Soil complexity Uniform <10% xs1 xs1 xs1 xs1 xs1 xs1 xs1 xs1 

Final suitability class 5 4 4 4 5 5 5 5 

Note 1: SWS value is from the correlated land unit of Burgess et al. (2016) 
Note 2: OC value is from the correlated land unit of Burgess et al. (2016) 
Note 3: ECe value is from the correlated land unit of Burgess et al. (2016) 
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Land Type 2 - Very deep (>1.5 m), soft or firm, massive red earthy sands (sandy loam subsoil) 

Lim Limitation Attribute value 

Field Crops Hay/ forage Tree and vine crops Row crops Root crops 

Gp. 1 Gp. 2 
Gp. 3 

(evergreen) 

Gp. 4 

(deciduous) 

Gp. 5 

(annual) 

Gp. 6 
(perennial) 

Gp. 7a 

(T tape) 

Gp. 7b 

(Spray) 

A Wind erosion Low-moderate, no rock, soft 
or firm, LS 

a2-3 a1-2 a1-2 a1-2 a2-3 a2-3 a2-3 a2-3 

Cf Frost Occasional light frost cf2 cf2 cf2 cf1 cf2 cf1 cf2 cf2 

E Water erosion <0.5% (occ 0.5-1.0%) slope e1 e1 e1 e1 e1 e1 e1 e1 

F Flooding Flood free f1 f1 f1 f1 f1 f1 f1 f1 

Ir Infiltration and 
recharge 

LS to 0.3 m, 
SL subsoil 

ir1 ir1 ir1 ir1 ir1 ir1 ir1 ir1 

M Soil water 
availability 

SWS: 48-50 mm m3 m3 m2 m2 m2 m2 m2 m3 

Nd Nutrient 
deficiency 

ECEC very low, SL subsoil nd3 nd3 nd3 nd3 nd3 nd3 nd3 nd3 

Pa Soil 
adhesiveness 

Soft or firm, LS to 0.3 m pa1 pa1 pa1 pa1 pa1 pa1 pa1 pa1 

Pc Soil compaction1 Moderate, OC: 0.09-0.16%, 
LS at 0.2-0.4 m, sandy or 
earthy fabric 

pc2 pc2 pc1 pc1 pc2 pc2 pc2-3 pc2-3 

Pd Soil depth Modal: >1.5 m 
Range: >1.5 m 

pd1 pd1 pd1 pd1 pd1 pd1 pd1 pd1 

Pp Excessive 
permeability 

LS to 0.3 m, 
SL subsoil 

pp3 pp3 pp2 pp2 pp2 pp2 pp2 pp3 

Ps Soil surface 
condition 

Soft or firm, LS surface, 
sandy fabric 

ps1 ps1 ps1 ps1 ps1 ps1 ps1 ps1 

R Rockiness No rock or outcrop r1 r1 r1 r1 r1 r1 r1 r1 

Sa Salinity Non-saline ECe:<0.30 dS/m sa1 sa1 sa1 sa1 sa1 sa1 sa1 sa1 

Tm Microrelief Absent tm1 tm1 tm1 tm1 tm1 tm1 tm1 tm1 

W Wetness (1.0 m) Well to rapidly drained; 
moderately to highly 
permeable 

w1 w1 w1 w1-2 w1 w1 w1 w1 

Xs Soil complexity Moderately variable 10-30% xs2 xs2 xs1 xs1 xs2 xs2 xs2 xs2 

Final suitability class 3 3 3 3 3 3 3 3 

Note 1: OC value is from the correlated land unit of Burgess et al. (2016) 
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Land Type 3 - Very deep (>1.5 m), firm, sandy surfaced, massive red gradational earths (sandy loam subsoil) 

Lim Limitation Attribute value 

Field Crops Hay/ forage Tree and vine crops Row crops Root crops 

Gp. 1 Gp. 2 
Gp. 3 

(evergreen) 

Gp. 4 

(deciduous) 

Gp. 5 

(annual) 

Gp. 6 
(perennial) 

Gp. 7a 

(T tape) 

Gp. 7b 

(Spray) 

A Wind erosion Low, no rock, firm, LS a2 a1 a1 a1 a2 a2 a2 a2 

Cf Frost Occasional light frost cf2 cf2 cf2 cf1 cf2 cf1 cf2 cf2 

E Water erosion <0.5% slope e1 e1 e1 e1 e1 e1 e1 e1 

F Flooding Flood free f1 f1 f1 f1 f1 f1 f1 f1 

Ir Infiltration and 
recharge 

LS to 0.3 m, 
SL subsoil 

ir1 ir1 ir1 ir1 ir1 ir1 ir1 ir1 

M Soil water 
availability 

SWS: 48-50 mm m3 m3 m2 m2 m2 m2 m2 m3 

Nd Nutrient 
deficiency 

ECEC very low, SL subsoil nd3 nd3 nd3 nd3 nd3 nd3 nd3 nd3 

Pa Soil 
adhesiveness 

Firm, LS to 0.3 m pa1 pa1 pa1 pa1 pa1 pa1 pa1 pa1 

Pc Soil compaction1 Moderate-high, OC: 0.16% 
LS at 0.2-0.4 m, sandy or 
earthy fabric 

pc2 pc2 pc1 pc1 pc2 pc2 pc2-3 pc2-3 

Pd Soil depth Modal: >1.5 m 
Range: >1.5 m 

pd1 pd1 pd1 pd1 pd1 pd1 pd1 pd1 

Pp Excessive 
permeability 

LS to 0.3 m, 
SL subsoil 

pp3 pp3 pp2 pp2 pp2 pp2 pp2 pp3 

Ps Soil surface 
condition 

Firm, LS surface, sandy 
fabric 

ps1 ps1 ps1 ps1 ps1 ps1 ps1 ps1 

R Rockiness No rock or outcrop r1 r1 r1 r1 r1 r1 r1 r1 

Sa Salinity Non-saline ECe:<0.23 dS/m sa1 sa1 sa1 sa1 sa1 sa1 sa1 sa1 

Tm Microrelief Absent tm1 tm1 tm1 tm1 tm1 tm1 tm1 tm1 

W Wetness (1.0 m) Well to rapidly drained; 
moderately to highly 
permeable 

w1 w1 w1 w1-2 w1 w1 w1 w1 

Xs Soil complexity Uniform <10% xs1 xs1 xs1 xs1 xs1 xs1 xs1 xs1 

Final suitability class 3 3 3 3 3 3 3 3 

Note 1: OC value is from the correlated land unit of Burgess et al. (2016) 

  



Land types and land suitability on part of Singleton Station 

 

Page 27 

Land Type 4 - Very deep (>1.5 m), firm, sandy surfaced, massive red gradational earths (sandy clay loam subsoil) 

Lim Limitation Attribute value 

Field Crops Hay/ forage Tree and vine crops Row crops Root crops 

Gp. 1 Gp. 2 
Gp. 3 

(evergreen) 

Gp. 4 

(deciduous) 

Gp. 5 

(annual) 

Gp. 6 
(perennial) 

Gp. 7a 

(T tape) 

Gp. 7b 

(Spray) 

A Wind erosion Low, no rock, firm, LS a2 a1 a1 a1 a2 a2 a2 a2 

Cf Frost Occasional light frost cf2 cf2 cf2 cf1 cf2 cf1 cf2 cf2 

E Water erosion <0.5% (occ 0.5-1.0%) slope e1 e1 e1 e1 e1 e1 e1 e1 

F Flooding Flood free f1 f1 f1 f1 f1 f1 f1 f1 

Ir Infiltration and 
recharge 

LS-SL to 0.3 m, SCL subsoil ir1 ir1 ir1 ir1 ir1 ir1 ir1 ir1 

M Soil water 
availability 

SWS: 54-56 mm m2 m2 m1 m1 m1 m1 m1 m2 

Nd Nutrient 
deficiency 

ECEC very low, SCL subsoil nd2 nd2 nd2 nd2 nd2 nd2 nd2 nd2 

Pa Soil 
adhesiveness 

Firm, SL to 0.3 m pa1 pa1 pa1 pa1 pa1 pa1 pa1 pa1 

Pc Soil compaction1 High, OC: 0.13-0.23% 
LS-SL at 0.2-0.4 m, sandy 
or earthy fabric 

pc2 pc2 pc1 pc1 pc2 pc2 pc2-3 pc2-3 

Pd Soil depth Modal: >1.5 m 
Range: >1.5 m 

pd1 pd1 pd1 pd1 pd1 pd1 pd1 pd1 

Pp Excessive 
permeability 

S-SL to 0.3 m, SCL subsoil pp2 pp2 pp1 pp1 pp1 pp1 pp1 pp2 

Ps Soil surface 
condition 

Firm, LS surface, sandy 
fabric 

ps1 ps1 ps1 ps1 ps1 ps1 ps1 ps1 

R Rockiness No rock or outcrop r1 r1 r1 r1 r1 r1 r1 r1 

Sa Salinity Non-saline ECe:<0.37 dS/m sa1 sa1 sa1 sa1 sa1 sa1 sa1 sa1 

Tm Microrelief Absent tm1 tm1 tm1 tm1 tm1 tm1 tm1 tm1 

W Wetness (1.0 m) Well drained; moderately 
permeable 

w1 w1 w1 w2 w1 w1 w1 w1 

Xs Soil complexity Moderately variable 10-30% xs2 xs2 xs1 xs1 xs2 xs2 xs2 xs2 

Final suitability class 2 2 2 2 2 2 3 3 

Note 1: OC value is from the correlated land unit of Burgess et al. (2016) 
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Land Type 5 - Very deep (>1.5 m), soft ot firm, sandy surfaced, massive red gradational earths (sandy clay loam subsoil) 

Lim Limitation Attribute value 

Field Crops Hay/ forage Tree and vine crops Row crops Root crops 

Gp. 1 Gp. 2 
Gp. 3 

(evergreen) 

Gp. 4 

(deciduous) 

Gp. 5 

(annual) 

Gp. 6 
(perennial) 

Gp. 7a 

(T tape) 

Gp. 7b 

(Spray) 

A Wind erosion Low, no rock, soft or firm, 
LS 

a2-3 a1-2 a1-2 a1-2 a2-3 a2-3 a2-3 a2-3 

Cf Frost Occasional light frost cf2 cf2 cf2 cf1 cf2 cf1 cf2 cf2 

E Water erosion <0.5% slope e1 e1 e1 e1 e1 e1 e1 e1 

F Flooding Flood free f1 f1 f1 f1 f1 f1 f1 f1 

Ir Infiltration and 
recharge 

LS-SL to 0.3 m, SCL subsoil ir1 ir1 ir1 ir1 ir1 ir1 ir1 ir1 

M Soil water 
availability 

SWS: 50 mm m2 m2 m1 m1 m1 m1 m1 m2 

Nd Nutrient 
deficiency 

ECEC very low, SCL subsoil nd2 nd2 nd2 nd2 nd2 nd2 nd2 nd2 

Pa Soil 
adhesiveness 

Soft or firm, 
LS to 0.3 m 

pa1 pa1 pa1 pa1 pa1 pa1 pa1 pa1 

Pc Soil compaction1 High, OC: 0.16-0.25% 
SL at 0.2-0.4 m, earthy 
fabric 

pc2 pc2 pc1 pc1 pc2 pc2 pc3 pc3 

Pd Soil depth Modal: >1.5 m 
Range: >1.5 m 

pd1 pd1 pd1 pd1 pd1 pd1 pd1 pd1 

Pp Excessive 
permeability 

LS-SL to 0.3 m, SCL subsoil pp2 pp2 pp1 pp1 pp1 pp1 pp1 pp2 

Ps Soil surface 
condition 

Soft or firm, LS surface, 
sandy fabric 

ps1 ps1 ps1 ps1 ps1 ps1 
 

ps1 ps1 

R Rockiness No rock or outcrop r1 r1 r1 r1 r1 r1 r1 r1 

Sa Salinity Non-saline ECe:<0.21 dS/m sa1 sa1 sa1 sa1 sa1 sa1 sa1 sa1 

Tm Microrelief Absent tm1 tm1 tm1 tm1 tm1 tm1 tm1 tm1 

W Wetness (1.0 m) Well drained; moderately 
permeable 

w1 w1 w1 w2 w1 w1 w1 w1 

Xs Soil complexity Uniform <10% xs1 xs1 xs1 xs1 xs1 xs1 xs1 xs1 

Final suitability class 3 2 2 2 3 3 3 3 

Note 1: OC value is from the correlated land unit of Burgess et al. (2016) 
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Land Type 6 - Very deep (>1.5 m), firm, sandy surfaced, massive red gradational earths (heavy sandy loam subsoil)  

Lim Limitation Attribute value 

Field Crops Hay/ forage Tree and vine crops Row crops Root crops 

Gp. 1 Gp. 2 
Gp. 3 

(evergreen) 

Gp. 4 

(deciduous) 

Gp. 5 

(annual) 

Gp. 6 
(perennial) 

Gp. 7a 

(T tape) 

Gp. 7b 

(Spray) 

A Wind erosion Low, no rock, LS a2 a1 a1 a1 a2 a2 a2 a2 

Cf Frost Regular light frost cf3 cf3 cf4 cf1 cf4 cf1 cf3 cf3 

E Water erosion <0.5% slope e1 e1 e1 e1 e1 e1 e1 e1 

F Flooding Flooding 1 in 2-10 years f4 f4 f5 f5 f5 f5 f5 f5 

Ir Infiltration and 
recharge 

LS-SL to 0.3 m, 
SL (heavy) subsoil 

ir1 ir1 ir1 ir1 ir1 ir1 ir1 ir1 

M Soil water 
availability1 

SWS: 50-55 mm m2 m2 m1 m1 m1 m1 m1 m2 

Nd Nutrient 
deficiency 

ECEC very low, SL-heavy 
SL subsoil 

nd2-3 nd2-3 nd2-3 nd2-3 nd2-3 nd2-3 nd2-3 nd2-3 

Pa Soil 
adhesiveness 

Firm, LS to 0.3 m pa1 pa1 pa1 pa1 pa1 pa1 pa1 pa1 

Pc Soil compaction2 High, OC: 0.14-0.21% 
LS-SL at 0.2-0.4 m, earthy 
fabric 

pc2 pc2 pc1 pc1 pc2 pc2 pc3 pc3 

Pd Soil depth Modal: >1.5 m 
Range: >1.5 m 

pd1 pd1 pd1 pd1 pd1 pd1 pd1 pd1 

Pp Excessive 
permeability 

LS-SL to 0.3 m, 
SL (heavy) subsoil 

pp2 pp2 pp1 pp1 pp1 pp1 pp1 pp2 

Ps Soil surface 
condition 

Firm, LS surface, sandy 
fabric 

ps1 ps1 ps1 ps1 ps1 ps1 ps1 ps1 

R Rockiness No rock or outcrop r1 r1 r1 r1 r1 r1 r1 r1 

Sa Salinity3 Non-saline ECe: 0.45 dS/m sa1 sa1 sa1 sa1 sa1 sa1 sa1 sa1 

Tm Microrelief Absent tm1 tm1 tm1 tm1 tm1 tm1 tm1 tm1 

W Wetness (1.0 m) Well drained; moderately 
permeable 

w1 w1 w1 w2 w1 w1 w1 w1 

Xs Soil complexity Moderately variable 10-30% xs2 xs2 xs1 xs1 xs2 xs2 xs2 xs2 

Final suitability class 4 4 5 5 5 5 5 5 

Note 1: SWS value is from the correlated land unit of Burgess et al. (2016) 
Note 2: OC value is from the correlated land unit of Burgess et al. (2016) 
Note 3: ECe value is from the correlated land unit of Burgess et al. (2016) 
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Appendix 3 Effective rooting depth (ERD) and PSA derived soil water storage (SWS) calculations 

Land 
Type 

Rep. 
site 

ERD 
(m) 

Soil 
horizon 

Modal 
horizon 

depths (m) 

Depth 
factor 

Field 
texture 

Coarse 
sand 
(%) 

Fine 
sand 
(%) 

Silt (%) 
Clay 
(%) 

PSA 
texture 

Texture 
based SWS 
(mm/0.1m) 

Horizon 
SWS 
(mm) 

Median 
gravel 

content (%) 

Adjust 
horizon 

SWS (mm) 

Profile 
SWS (mm) 

2 22 >1.0 m A1 0.15 1.5 LS 43 45 1 12 SL 5 7.5 0 7.5  
   B1 0.55 4.0 LS 43 45 1 12 SL 5 20 0 20.0  

   B2 >1.0 (>1.50) 4.5 SL 37 50 1 14 SL 5 22.5 0-10 20.3-22.5 48-50 

3 1 >1.0 m A1 0.12 1.2 LS 41 49 1 10 SL 5 6 0 6  
   B1 0.30 1.8 LS 47 43 1 11 SL 5 9 0 9  

   B2 >1.0 (>1.50) 7.0 SL 38 51 1 12 SL 5 35 0-5 33.3-35.0 48-50 

4 8 >1.0 m A1 0.15 1.5 LS 39 49 2 13 SL 5 7.5 0 7.5  
   B1 0.40 2.5 LS 40 46 1 15 SL 5 12.5 0 12.5  

   B2 >1.0 (>1.50) 6.0 SCL 32 50 2 20 SCL 6 36 0-5 34.2-36.0 54-56 

5 25 >1.0 m A1 0.15 1.5 LS 44 44 1 12 SL 5 7.5 0 7.5  
   B1 0.50 3.5 SL 43 44 1 14 SL 5 17.5 0 17.5  

   B2 >1.0 (>1.50) 5.0 SCL 37 49 1 15 SL 5 25 0 25.0 50 

Note 1: Field and PSA textures are described by “short hand” codes for texture – sandy loam (SL) and sandy clay loam (SCL). 
Note 2: Final Profile SWS values are rounded to the nearest 1 mm. 

 


