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Re: Neubeck Coal Project — Site Verification Application 

11 11 
Centennial Coal has addressed the matters raised by the NSW Office of Environment and Heritage in 
relation to the Neubeck Coal Project Site Verification Application. Enclosed with this letter is a 
response from SLR Consulting Pty Limited as to how the issues raised have been addressed, the 
revised Biophysical Strategic Agricultural Land (BSAL) Verification Assessment report and hard 
copies of the amended BSAL Soil Data Cards. All relevant files have been provided to you 
electronically. 

If you have any further questions in relation to this matter, please contact me on my mobile 0407 207 
530. 

Yours sincerely 

James Wearne 
Group Approvals Manager 
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• Response from SLR Consulting Pty Limited. 
• Revised Biophysical Strategic Agricultural Land (BSAL) Verification Assessment report (SLR 

2015). 
• BSAL Soil Data Cards for the Neubeck Coal Project. 
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Ste 
31st March, 2015 

Hello Stuart/Humphrey, 

SLR has addressed OEH's comments on the Neubeck Coal Project SVC, please see replies and additional 
comments below in blue. 

1. On the soil map (Figure 3) we note that the proponent has separated areas of Watercourse and 
waterlogged areas' as a separate mapped area. However, there are no soil observations within this area to 
describe the soils. If the soils in this area are not the same as adjoining polygons then it needs to be 
treated as a separate soil map unit, i.e., at least 3 detailed observations are required. Either way, check 
sites should be described in this area to confirm the decision. 

Amended to be mapped as a Dernnosol (concurrent with Checked Site data as there was no access on the 
southern side of Neubeck Creek. 

2. Some of the areas excluded in the spatial data appear to have been mapped on the soil map (FIDs 117 
to 125). 

Spatial data corrected and areas revised, Figure 2 has been amended to solid fill rather than hatched fill to 
avoid confusion. 

3. There appears to be no indication of what the slope codes in 
SLR63010980_SurfaceSlope_100mBuffer_Clip.shp mean. 

Slope code is the terminology used in the descriptors, which directly correlates to slope percentage (i.e. 
slope code 1 equates to slope 0-1%, slope code 2 equates to slope 1-2% etc.). Explanation of slope code 
has been added into Appendix C. 

4. Several of the Dermosols with waterlogging problems should probably be classified as Hydrosols, which 

may change the distribution of soil types. 

As per The Australian Soil Classification: Revised Edition (Isbell, 2002) when assessing the classification 
of a Hydrosol, "the duration and frequency of saturation at a precise section of a profile are not specifically 
defined". Also, "the extent of soil wetness can seldom be assessed by a single inspection of a particular 
site". 

Using the author and reviewers soil science experience, it is our opinion that whilst there is significant 
mottling within the profile of the Dermosols to indicate poor drainage, there was insufficient evidence to 
indicate that the greater part of the soil profile was saturated for at least 2-3 months in most years. 

5. Several of the Kurosols (sites 006, 17 and 18) are probably Kandosols (insufficient texture contrast), 
which may also change the distribution of soil types. 

Kurosol sites were re-examined and keyed out again and came out as Dermosols, soil mapping and areas 
corrected 

SLR Consulting Australia Pty Ltd Level 1, 14 W a t t  St reet  Newcast le NSW 2300 Australia 
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6. An area of Kandosols has been mapped in the far west of the project area without any sites to describe 
it. We would recommend at least 1 check site in this area to confirm the soil type(s) there. 

At the time of the soil field survey the far western area (approximately 10 ha) was deemed inaccessible 
due the presence of woodland forest and very limited access due to the haul road, fencing and locked 
gates. Therefore this section of the Project Application Area has been correlated by soil landscape units 
(King, 1993) and vegetation type with other mapped areas. 

7. The detailed soil profiles were collected using a combination of cores (7) and by auger (3); however the 
Interim Protocol requires all detailed observations to be soil pits. 

The 7 core sites were completed in 2014 in accordance with the Interim Protocol. The 3 auger sites were 
completed in 2012, prior to the release of the Interim Protocol, however, methodology for the 2012 
sampling involved shovel excavation to a depth well into the B horizon (at least 50 cm) and then 
subsequent hand auguring down to 100 cm, enabling description of a minimum 50 cm in situ (in effect a 
small pit). The soil profile was then "re-constructed" in the profile display box. 

As these 3 sites were sampled out prior to the release of the Interim Protocol photos of the small pits were 
not taken as the focus of the survey was on the whole soil profile. Soil profile information for the upper 
horizons mostly assessed using the small in situ pits. 

Please see accompanying photos from recently conducted surveys showing the mini pits. 

SLR Consulting Australia Pty Ltd 
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Soil Data Cards have been amended to include Nature of Exposure as both "pit" and "auger" 

SLR Consulting Australia Pty Ltd 
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8. The  profiles described seem to consist o f  3 separate sets, with overlapping numbers — fo r  example, two 
detailed observations and one check site were  identified as profile 2 on their Soil Data Cards. The 
proponent should supply the profiles in a single set o f  sequentially numbered cards so that each site is 
uniquely identified, can be definitively located on the map and easily linked to its corresponding laboratory 
soil test data. T h e  report and GIS layers will also need updating accordingly. 

See site survey number  and Soil Data Card identifier correlation table below and also added into 
Appendix A. Each Soil Data Card has been amended to having one unique identifying number. 

Field Survey Date Site Survey 
Number 

Unique Soil Data 
Card Identifier 

October 2012 
Core 006 1 
Core 007 2 
Core 002 3 

August 2014 

Core 1 4 
Core 2 5 
Core 3 6 
Core 4 7 
Core 5 8 
Core 7 9 
Core 8 10 

August 2014 

Check 1 11 
Check 2 12 

Check 3 13 

Check 4 14 

Check 5 15 

Check 6 16 

Check 7 17 

Check 8 18 

Check 9 19 

Check 10 20 

Check 11 21 

Check 12 22 

Check 13 23 

Check 14 24 

Check 15 25 

Check 16 26 

Check 17 27 

Check 18 28 

Check 19 29 

SLR Consulting Australia Pty Ltd 
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9. The laboratory data suggests that the samples for some of the profiles were tested in 2012 by a different 
person and organisation to the one supplying the SVC application; however all of the cards have the same 
'Described by' number. Can the proponent confirm who described the profiles from the 2012 batch? 

During August 2013, GSS Environmental merged with SLR Consulting; however the same CPSS 2 
oversaw both the field surveys and subsequent site verification (Clayton Richards, 1794). 

10. Although ECe results have been supplied in the laboratory spreadsheet, the source EC results should 
also be supplied. 

Source EC results were supplied in Appendix B (test C1A/4) on the Scone Research Centre Report 
sheets. They have also been entered into the Excel spreadsheet. 

11. There are several profiles missing key data (profile 2 is missing colours; profile 6 has no layer data; 
profile 007 has no mottles described but mottles appear to be visible in the photo). This makes it difficult to 
confirm the soil classification. 

Rectified for the three profiles 

King regards, 

Murray Fraser 
Senior Agronomist 

SLR Consulting Australia Pty Ltd 
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Neubeck Coal Project 

BSAL Verification Assessment 

Centennial Angus Place Pty Limited 

PREPARED BY: 

SLR Consulting Australia Pty Ltd 
ABN 29 001 584 612 
10 Kings Road New Lambton NSW 2305 Australia 

(PO Box 447 New Lambton NSW 2305 Australia) 
T: 61 2 4037 3200 F: 61 2 4037 3201 
E: newcastleau@sIrconsulting.com www.sIrconsulting.com 

This report has been prepared by SLR Consulting Australia Pty Ltd 
with all reasonable skill, care and diligence, and taking account of the 
timescale and resources allocated to it by agreement with the Client. 

Information reported herein is based on the interpretation of data collected, 
which has been accepted in good faith as being accurate and valid. 

This report is for the exclusive use of Centennial Angus Place Pty Limited. 
No warranties or guarantees are expressed or should be inferred by any third parties. 

This report may not be relied upon by other parties without written consent from SLR Consulting. 

SLR Consulting disclaims any responsibility to the Client and others 
in respect of any matters outside the agreed scope of the work. 
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1 INTRODUCTION 

1.1 Project Background 

Centennial Angus Place Pty Limited engaged SLR Consulting Australia Pty Ltd to undertake a 
Biophysical Strategic Agricultural Land (BSAL) Verification Assessment for the proposed Neubeck 
Coal Project (the Project). This BSAL verification assessment is required to be submitted to OEH for a 
BSAL verification certificate. This report is intended to accompany the online BSAL verification 
certificate application. Murray Fraser undertook the BSAL Verification Assessment supervised by 
Clayton Richards (CPSS2). Both Murray Fraser and Clayton Richards are responsible for the soil 
survey and interpretation of the field and laboratory results. 

The Project Application Area is located approximately 18 kilometres north-west of the City of Lithgow 
and 7 kilometres north of Wallerawang and comprises an of 201 hectares (ha), including a proposed 
disturbance footprint of approximately 175 ha 

1.2 The Gateway Process and BSAL Background 

The Strategic Regional Land Use Plans for the Upper Hunter and New England North West (SRLUP) 
was released by the NSW Government in September 2012; the BSAL mapping for the remainder of 
the State was released in January 2014. The SRLUPs represent the Government's proposed 
framework to support growth, protect the environment and respond to competing land uses, whilst 
preserving key regional values over the next 20 years. An integral component of the plan is the 
introduction of the new decision making framework, known as the Gateway Process. This process 
involves the early assessment of potential impacts of mining and coal seam gas development on 
agricultural land and water resources. 

As part of the Gateway Process, areas of particularly high agricultural values have been identified and 
mapped in consultation with key industry representatives and industry experts for the whole of NSW. 
These areas are referred to as Strategic Agricultural Land. Two categories of Strategic Agricultural 
Land have been identified: BSAL and critical industry clusters (CIC). BSAL is land with a rare 
combination of natural resources highly suitable for agriculture. These lands intrinsically have the best 
quality landforms, soil and water resources which are naturally capable of sustaining high levels of 
productivity and require minimal management practices to maintain this high quality. 

The criteria used to measure BSAL under the original SRLUP were based on three parameters: 

1. Soil Fertility — based on the Draft Inherent General Fertility of NSW (OEH), 

2. Land and Soil Capability — based on Land and Soil Capability Mapping of NSW, and 

3. Access to reliable water supply. 

In April 2013, an Interim Protocol for Site Verification and Mapping of Biophysical Strategic Agricultural 
Land (Interim Protocol) was released by the NSW Government. This Interim Protocol outlines the 
process for seeking verification of whether or not land mapped as BSAL meets the BSAL criteria. This 
report is based on the criteria outlined in the Interim Protocol. The State Environment Planning Policy 
(mining, Petroleum Production and Extractive Industries) Amendment 2013 requires certain types of 
developments to verify whether the proposed site is on BSAL. The purpose of the protocol is to assist 
proponents and landholders to understand what is required to identify the existence of BSAL and 
outlines the technical requirements for the on-site identification and mapping of BSAL. 

SLR Consulting Australia Pty Ltd 
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2 BSAL VERIFICATION 

2.1 Defining BSAL 

The Interim Protocol defines BSAL in three different ways: 

1. General Commentary: BSAL is land with a rare combination of natural resources highly 
suitable for agriculture. These lands intrinsically have the best quality landfornns, soil and 
water resources which are naturally capable of sustaining high levels of productivity and 
require minimal management practices to maintain this high quality. BSAL is able to be used 
sustainably for intensive agricultural purposes such as cultivation. Such land is inherently 
fertile and generally lacks significant biophysical constraints. (Interim Protocol: Section 3 
Paragraph 1 on page 2). 

2. On a regional scale, the maps of BSAL meet the three criteria outlined in the SRLUP (Interim 
Protocol: Section 3 Insert): 

a. Access to reliable water supply; 

b. Inherent General Fertility; and 

c. Land and Soil Capability (LSC) as mapped for NSW by OEH. 

3. On a property scale, the verification criteria include specific measurements of the following 
parameters: slope; rock outcrop; surface rock fragments; gilgai; soil fertility (based on soil 
type); effective rooting depth to a physical barrier; soil drainage; soil pH; salinity; and effective 
rooting depth to a chemical barrier. (Interim Protocol: Section 6 on page 5). 

This report assesses BSAL according to the requirements of the third definition. 

2.2 Methodology 

The site verification and methodology reported in the following sections has been undertaken based 
on the Interim Protocol for Site Verification and Mapping of BSAL. 

Step 1: Identify the project area which will be assessed for BSAL 
The assessment area should include the entire project area and include at least a 
100 m buffer to take into account minor changes in design, surrounding 
disturbance and minor expansion. I f  BSAL is part o f  a larger contiguous mass of 
BSAL then the boundary o f  this area must also be identified. 

The area of potential surface disturbance due to mining and associated disturbance for the Project is 
175 hectares (ha), within the total Project Application Area of 201 ha. In addition to this disturbance 
area, a 100 metre (m) buffer surrounding the Project Application Area is included within the 
assessment area, to account for minor changes in design in accordance with the BSAL protocol. The 
total BSAL Assessment Area is therefore 276 ha as shown in Figure 1. 

SLR Consulting Australia Pty Ltd 
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Step 2: Confirm access to a reliable water supply 
BSAL lands must have access to a "reliable water supply". 

Representative rainfall data for the area has been obtained from the Bureau of Meteorology (BOM) 
weather station at Birdwood Street, Lithgow (Station 063224, BOM, 2014). Data shows that the area 
experiences an average rainfall of 852 millimetres (mm) per year. This rainfall is above the criteria 
threshold of 350 mm per year, and therefore the site has access to a reliable water supply. 

Step 3: Choose the appropriate approach to map the soils information 
Access to the project area will define the level o f  investigation that the proponent 
can undertake. I f  the proponent has access to the land then the BSAL verification 
requirements for on-site soils assessment as described in sections 6 and 9 o f  the 
Interim Protocol should be met. If the proponent does not have access then the 
proponent should develop a model o f  soils distribution guided by sections 6 and 9 
based on landscape characteristics using the information listed in Section 5 o f  the 
Interim Protocol. 

It is important to note that for either approach, i f  any criteria indicate that the site 
is not BSAL, then no further assessment is necessary. The flow chart in Figure 2 
is designed to assess the simplest criteria first, to avoid more costly assessments 
i f  the site can be easily discounted as BSAL. 

The Proponent has access to the entire Project Application Area for site verification of BSAL. 
Approximately 110 ha of the Project Application Area has been cleared of native vegetation in the 
past, and now supports a mix of native grasses and introduced weed species. No agricultural activities 
have been conducted within the Project Application Area in the last 30 years. 

Step 4: Risk assessment 
The proponent should undertake a risk assessment as this will influence the 
density o f  soil sampling required as explained in Section 9.6.1. The proposed 
activity on parts or all o f  the project area may be o f  low risk to agriculture and so 
may only require a sampling density of  1:100 000. Alternatively other areas may 
be at higher risk o f  impact and so should have a sampling density o f  1:25 000. 

To identify the potential for the Project to impact on agricultural resources and the appropriate level 
of soil survey required, an evaluation of risk to agricultural resources and enterprises was 
undertaken. This risk assessment is taken from the Guideline for Agricultural Impact Statements at 
the Exploration Stage (DTIRIS, 2012) and is based on the probability of occurrence and the 
consequence of the impact, as described in the Land Use Conflict Risk Assessment Guide (DPI, 
2011). Depending on the risk, inspection densities can range from 1 site per 25 — 400 ha for low risk 
to 1 site per 5 — 25 ha for high risk (Gallant et. al., 2008). 

SLR Consulting Australia Pty Ltd 
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Table 1 Agricultural Impacts Risk Ranking Matrix 

PROBABILITY 
Consequence 

A 
Almost 
Certain 

6 
Likely 

C 
Pos,sib'e 

0 
Unlikely 

E 
Rare 

1. Severe and/or permanent damage. 
Irreversible impacts 

iiii.ill Iiii:111 Iiirill -1 -,.l- medium 
2. Significant and for long term damage. 

Long term mgt implications. Impacts 
difficult or impractical to reverse. 

A ) 

hiiih 

52 

high 

1::2 

high 
_ _ - - 

: -1 e :: L in - ecium 
3. Moderate damage and/or medium-term 

impact to agricultural resources or 
industries. Some ongoing mgt 
implications which may be expensive to 
implement. Minor damage or impacts 
over the long term. 

ri!lin 

53 

hi oh 

1: -:. 

medium 

7: , 

med L rn 

E3 

medium 

4. Minor damage and/or short-teim impact 
to agricultural resources or industries. 
Can be managed as part of routine 
operations 

__L 

- - , _ ..••.• 

'E - 
low ::-.,,,.: 

5. Very minor damage and minor impact to 
agricultural resources or industries_ Can 
be effectively managed as part of normal 
operations 

A5 

low 
B5 
low 

C5 

low 
05 

low 
_ ._, 

= low risk 

I= medium risk 

= high risk 

Table 2 Agricultural Impact Risk Ranking — Probability Descriptors 

Level Descriptor Description 

A Almost Certain Common or repeating occurrence 

Likely Known to occur or it has happened 

Possible Could occur or I've heard of it happening 

Unlikely Could occur in some circumstances but not ikely to occur 

Rare Practically impossible or I've never heard of it happening 

SLR Consulting Australia Pty Ltd 
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Table 3 Agricultural Impact Risk Ranking — Consequence Descriptors 

Level: 1 Severe Consequences Example of Implications 

Descript ion Severe andlor permanent damage to agricultural Long term (eg 20  years) damage to sod or 
resources, o r  industries water resources 
Irreversible Long term impacts (eg 20 years) on a 
Severe impact on the community cluster o f  agricultural industries or 

Important agricultural lands 

Level: 2 Major Consequences Example of  Implications 

Description Significant and/or long-term impact t o  agricultural 
resources, o r  industries 
Long-term management implications 
Serious detrimental impact on the community 

Water and f o r  soil impacted, possibly in 
the long term (eg 20 years) 
Long term (eg 20  years) displacement/ 
serious impacts on agricultural industries 

Leve1:3 Moderate Consequences Example of  Implicabons 

Description Moderate and/or medium-term impact to agricultural Water and/ o r  soil known to be affected, 
resources, o r  industries probably in the short — medium term (eg 1- 
Some ongoing management implications 5 years) 
Minor damage o r  impacts but over the long term. Management could include significant 

change o f  management needed to 
agricultural enterprises to continue. 

Level: 4 Minor Consequences Example of  Implications 

Description Minor damage and'or short-tern, impact to agricultural Theoretically could affect the agricultural 
resources, or  industries resource o r  industry in short term, but no 
Can be effectively managed as cart of norma, impacts demonstrated 
operations Minor erosion, compaction o r  water quality 

impacts that can be mitigated_ 
For example, dust and noise impacts in a 
12 month period on  extensive grazing 
enterprises. 

Level: 5 Negligible Consequences Example o f  Implications 

Descript ion Very minor darrage o r  impact to agricultural No measurable o r  identifiable impact on 
resources, o r  industries the agricultural resource o r  industry 
Can be effectively managed as part of normal 
operations 

The Project consists of an open cut coal mine with a proposed total surface disturbance of 
approximately 175 ha, within a Project Application Area of 201 ha. Site inspection revealed there 
were no agricultural enterprises or activities identified in the vicinity or within the Project Application 
Area. As such the Project was determined to have a risk ranking of: 

Consequence: Level 4 — Minor damage and/or short-term impact to agricultural resources or 
industries which can be effectively managed as part of normal operations 

Probability: D — Unlikely. Could occur in some circumstances but unlikely to occur. 

The risk matrix result is D4 (Table 1) which is considered low risk to agricultural activities. For low 
risk activities the required inspection density is 1 site observation every 25 — 400 ha. For the purpose 
of this survey the Project Application Area and 100 m buffer area (276 ha) is included in this 
inspection density. 

SLR Consulting Australia Pty Ltd 
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Step 4: Soils and landscape verification criteria 

Ten site verification criteria have been identified, with the easy to measure criteria assessed first. They 
are: slope; rock outcrop; surface rock fragments; gilgai; soil fertility (based on soil type); effective 
rooting depth to a physical barrier; soil drainage; soil pH; salinity; and effective rooting depth to a 
chemical barrier. For soil to be classified as BSAL at each representative site it must meet all the 
criteria outlined in the flow chart shown in Table 4. If any criteria are not met, the site is not BSAL and 
there is no need to continue the assessment. The specific requirement for each parameter to be 
assessed is outlined in the Interim Protocol. 

Using LIDAR, areas of greater than or equal to 10% slope were excluded from the BSAL site 
verification assessment area, as were areas of less than 10% slope which had a contiguous area of 
less than 20 ha. The slope exclusion areas are shown in Figure 2: 

The BSAL verification fieldwork was undertaken in August 2014 and mapped 29 observations. This 
information was further supplemented by 3 detailed observations from a previous a SLR soil survey 
conducted in October 2012. 

SLR Consulting Australia Pty Ltd 
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Tab le  4 F l o w  Cha r t  f o r  S i te  A s s e s s m e n t  o f  BSAL 

3 

4 

5 

No Is slope less than o r  equal to  10%, 

4P Yes 
• 

No 
Is there 30% rock outcrop') 

• 

No Does :E;20% o f  area have unattached rock fragments >60mm 
diameter? 

Yes 
• 

No Does S. 50% of the area have p lga is  -500mm deep? 
i 

Is slope -,5%, 

8 

Yes 

Are  there nil rock outcrops? 

Yes 

Does soil have moderate 
fertility? 

11, 

No 

Does soil have moderately 
high o r  high fertility', 

Yes 
Is effective rooting depth t o  a physical barner z750mm7 No 

Yes 
IS soil drainage better than poor? 

Yes 

Nci 

Does the pH range from 5 - 8.9 if measured in water or  4.5 - 8.1 if 
measured in calcium chloride, within the uppermost 600 m m  of the 

soil profile? 
No 

Is salinity (ECe) sAdSirn o r  are chlorides --800 mgikg when gypsum 
is present, within the uppermost 600 m m  o f  the soil profile? 

Yes 

Is effective rooting depth to a chemical bamer  z75mm? 

Yes 

is BSA 
If contiguous area is 20 Ha 

e 
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2.3 Results 

The BSAL verification assessment resulted in no part of the Project Application Area satisfying all the 
BSAL criteria, therefore no BSAL was found. The assessment separated the Project Application Area 
according to exclusion areas and soil types into the following discrete areas: 

1. There was 113 ha of exclusion area within the 276 ha assessment area based on two separate 
criteria: 

a. Land with slope greater than or equal to 10%, comprising 96 ha identified using LIDAR 
Data, 

b. Land which had slope less than 10% but did not have a contiguous area greater than 
20 ha, comprising 17 ha in total. 

2. Three soil orders were found within the Project Application Area, comprising a total of 163 ha: 

a. Chromosol (31 ha) 

b. Dermosol (76 ha) 

c. Kandosol (56 ha) 

The 56 ha of Kandosol includes a 10 ha area in the far west of the Project Application Area which was 
inaccessible at the time of the assessment and was correlated as a Kandosol from the soil landscape 
unit previously mapped by King (1993). 

None of these soil orders identified satisfied the BSAL criteria, therefore there is no BSAL within the 
Project Application Area. The locations of these four soil orders are shown in Figure 3. The findings of 
the on-site assessment are summarised below in Table 5 and Table 6, the detailed BSAL Soil Data 
Cards and associated support documentation are attached in Appendix A. The accompanying 
laboratory data can be found in Appendix B. The methodology for the slope analysis is attached in 
Appendix C. 

SLR Consulting Australia Pty Ltd 
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T a b l e  5 D e t a i l e d  S i t e  B S A L  V e r i f i c a t i o n  Summary 

Site 
Number 

Inspection 
Site Type 

Austral ian Soil 
Classification 
(to A S C  Great 

Group) 

1. 
Is 

slope 
< 

10%? 

2. 
Is 

there 

<30% 

Rock 

Outcrop? 

3. 

<20% 

unattached 

Rock 

Fragments 
> 

60mm? 

4. 

Does 
< 

50% 

have 

Gilgais 

>500mm 

deep? 

5. 
Is 

Slope 

<5%? 

6. 

Are 

there 
nil 

rock 

outcrops? 

7a. 

Does 

Soil 

Have 

Moderate 

fertility? 

7b. 

Does 

soil 

have 

Moderately 

High 
or 

High 

fertility? 

8. 
Is 

ERD 
to 
a 

physical 

barrier 
>750mm? 

9. 
Is 

drainage 

better 

than 

poor? 

10. 
Is 
pH 

between 

5.0 

and 

8.9? 

11. 
Is 

salinity 

(ECe) 

<4 

dS/m 

12. 
Is 

ERD 
to 
a 

chemical 

barrier 
_>750mm? Is the 

Site 
BSAL? 

Core 1 Detailed Mesotrophic Yellow Chromosol Yes Yes Yes Yes Yes N/A Yes 
Core 2 Detailed Mesotrophic Yellow Chromosol Yes Yes Yes Yes Yes N/A Yes No 

_No 

No 
Core 3 Detailed Mesotrophic Grey Chromosol Yes Yes Yes Yes Yes N/A Yes No No 
Core 4 Detailed Eutrophic Black Dermosol Yes Yes Yes Yes Yes N/A Yes No No 
Core 5 Detailed Mesotrophic Red Dermosol Yes Yes Yes Yes Yes N/A Yes No No 

Core 006 Detailed Mesotrophic Brown Dermosol Yes Yes Yes Yes Yes Yes No No No 
Core 7 Detailed Mesotrophic Red Kandosol Yes Yes Yes Yes Yes No 
Core 8 Detailed Eutrophic Brown Kandosol Yes Yes Yes Yes Yes No 

Core 007 Detailed Eutrophic Yellow Kandosol Yes Yes Yes Yes No 
Core 002 Detailed Eutrophic Brown Dermosol Yes 

-Yes 

Yes MIM 
No 

SLR Consulting Australia Pty Ltd 
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Table 6 Checked Site BSAL Verification Summary 

Site 
Number 

Inspection 
Site Type 

Australian Soil 
Classification 
(to ASC Great 

Group) 

1. 
Is 

slope 
< 

10%? 

2. 
Is 

there 
< 

30% 

Rock 

Outcrop? 

3. 

<20% 

unattached 

Rock 

Fragments 
> 

60mm? 

4. 

Does 
< 

50% 

have 

Gilgais 

>500mm 

deep? 

5. 
Is 

Slope 

<5%? 

6. 

Are 

there 
nil 

rock 

outcrops? 

7a. 

Does 

Soil 

Have 

Moderate 

fertility? 

7b. 

Does 

soil 

have 

Moderately 

High 
or 

High 

fertility? 

8. 
Is 

ERD 
to 
a 

physical 

barrier 
>750mm? 

9. 
Is 

drainage 

better 

than 

poor? 

10. 
Is 

pH 

between 

5.0 

and 

8.9? 

11. 
Is 

salinity 

(ECe) 

<4 

dS/m 

12.1s 

ERD 
to 
a 

chemical 

barrier 
>750mm? Is the 

Site 
BSAL? 

Check 1 Checked Mesotrophic Yellow Chromosol Yes Yes Yes Yes Yes N/A Yes No 

Check 2 Checked Mesotrophic Yellow Chromosol Yes Yes Yes Yes Yes N/A Yes No No 

Check 3 Checked Mesotrophic Brown Dermosol Yes Yes N 

Check 4 Checked Mesotrophic Grey Chromosol Yes Yes Yes Yes Yes N/A Yes No Ni 

Check 5 Checked Eutrophic Black Dermosol Yes Yes Yes Yes Yes N/A Yes No N No 

Check 6 Checked Eutrophic Black Dermosol Yes Yes Yes Yes Yes N/A Yes No N. 
, No 

Check 7 Checked Eutrophic Black Dermosol Yes Yes Yes Yes Yes N/A Yes No No p No 

Check 8 Checked Mesotrophic Red Dermosol Yes Yes Yes Yes Yes N/A Yes No No [ No 

Check 9 Checked Mesotrophic Red Kandosol Yes Yes Yes Yes Yes 
I 

No 

Check 10 Checked Eutrophic Yellow Kandosol Yes Yes Yes Yes Yes I No 

Check 11 Checked Mesotrophic Yellow Chromosol Yes Yes No 

Check 12 Checked Mesotrophic Yellow Chromosol Yes Yes Yes Yes Yes N/A Yes No N o  - 
f No 

Check 13 Checked Mesotrophic Yellow Chromosol Yes Yes Yes Yes Yes N/A Yes No ' r 
- No 

Check 14 Checked Eutrophic Black Dermosol Yes Yes Yes Yes Yes N/A Yes No , N No 

Check 15 Checked Eutrophic Black Dermosol Yes Yes Yes Yes Yes N/A Yes No '',i N I No 

Check 16 Checked Eutrophic Brown Dermosol Yes Yes Yes Yes Yes N/A Yes No No 

Check 17 Checked Mesotrophic Brown Dermosol Yes Yes No 

Check 18 Checked Mesotrophic Brown Dermosol Yes Yes Yes Yes Yes Yes No No - ; No 

Check 19 Checked Eutrophic Brown Kandosol Yes Yes Yes Yes Yes I No 

SLR Consulting Australia Pty Ltd 
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On-Site BSAL Verification 

Portions of the Project Application Area were previously mapped by SLR during October 2012 as part 
of a preliminary soil survey, these detailed sites have the prefix "00" in their site number, and 
represent 3 of the detailed sites within this BSAL Verification (Sites 002, 006 and 007). 

Soil Types 

There were 9 different great soil groups found at the 10 detailed sample sites within the Project 
Application Area: 

• Mesotrophic Yellow Chromosol 

• Mesotrophic Grey Chromosol 

• Eutrophic Black Dermosol 

• Eutrophic Brown Dermosol 

• Mesotrophic Red Dermosol 

• Mesotrophic Brown Dermosol 

• Mesotrophic Red Kandosol 

Eutrophic Brown Kandosol 

Eutrophic Yellow Kandosol 

Following are physical descriptions and laboratory analysis for each of the detailed sites within the 
BSAL Verification Assessment Area. 

SLR Consulting Australia Pty Ltd 
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Detailed Site 1 - Yellow Chromosol 

Table 7 Site 1 - Yel low Chromosol (Summary) 

Site Description 
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Plate 2 - Landscape Looking North-West Plate 1 - Profile Core 1 

ASC Name Mesotrophic Yellow Chromosol 

Representative Check Sites 1, 2, 11, 12,13 

Dominant Slope Association Gently to moderately inclined (3 - 5%) 

Land Use Open Grassland 

Soil Fertility Moderately High 

Drainage Poor 

BSAL No 

SLR Consulting Australia Pty Ltd 
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Table 8 Site 1 — Yel low Chromosol (Analysis) 

Horizon Depth (m) Description 

Al 0.00 — 0.15 
Brown silty loam with moderate pedality and firm consistence. Moderately acidic, non- 
saline and non-sodic. Very low CEO with 10% coarse fragments <10 mm. Well drained 
with many coarse roots. Clear boundary. 

A2 0.15 — 0.25 

Yellowish-brown loam with weak pedality and consistence. Strongly acidic, non-saline 
and non-sodic. Moderately acidic, non-saline and non-sodic. Moderately acidic, non- 
saline and non-sodic. Very low CEO with 10% coarse fragments <10 mm. Well drained 
with many coarse roots. Gradual boundary. 

B2 0.25 — 0.75 
Light yellowish-brown heavy clay with strong pedality and consistence. Moderately 
acidic, non-saline and non-sodic. Moderate CEO with no coarse fragments. Poorly 
drained with 50% grey mottles and few very fine roots. Clear boundary. 

C +0.75 Weathered bedrock (not laboratory tested) 

Horizon 
ECe Laboratory pH 

dS/m Rating Value Rating 
Al 0.1 Non-Saline 5.7 Moderately Acidic 
A2 0.1 Non-Saline 5.6 Moderately Acidic 
B2 0.1 Non-Saline 5.8 Moderately Acidic 

Horizon 
CEC ESP 

cmol/kg Rating % Rating 
Al 5.9 Very Low 1.7 Non-Sodic 
A2 5.2 Very Low 2.4 Non-Sodic 
B2 18.0 Moderate 3.9 Non-Sodic 

SLR Consulting Australia Pty Ltd 
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Detailed Site 2 - Yellow Chromosol 

Table 9 Site 2 - Yel low Chromosol (Summary) 

Site Description 
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Plate 3 — Profile Core 2 Plate 4— Landscape looking North 

ASC Name Mesotrophic Yellow Chromosol 

Representative Check Sites 1, 2, 11, 12, 13 

Dominant Slope Association Gently to moderately inclined (3 — 5%) 

Land Use Open grassland 

Soil Fertility Moderately High 

Drainage Poor 

BSAL No 

SLR Consulting Australia Pty Ltd 



Neubeck Coal Project 
BSAL Verification Assessment 
Centennial Angus Place Pty Limited 

Report Number 630.10980 
Final 

January 2015 
Page 22 

Table 10 Site 2 — Yel low Chromosol (Analysis) 

Horizon Depth (m) Description 

Al 0.00 — 0.20 
Dark greyish-brown silty clay loam with moderate pedality and firm consistence. 
Moderately acidic, non-saline and non-sodic. Moderate CEC with no coarse fragments. 
Well drained with fine roots common. Clear and boundary. 

A2 0.20 — 0.35 
Brown silty clay loam with moderate pedality and firm consistence. Moderately acidic, 
non-saline and non-sodic. Low CEC with no coarse fragments. Well drained with fine 
roots common. Clear boundary. 

B2 0.35— 1.0 
Brownish-yellow heavy clay with strong pedality and consistence. Moderately acidic, 
non-saline and non-sodic. Moderate CEC with 10% coarse fragments <20 mm. Poorly 
drained with 50% orange mottles and few very fine roots to 0.60 m. 

Horizon 
ECe Laboratory pH 

dS/m Rating Value Rating 
Al 0.3 Non-Saline 5.7 Moderately Acidic 
A2 0.1 Non-Saline 5.7 Moderately Acidic 
B2 0.1 Non-Saline 5.6 Moderately Acidic 

Horizon 
CEC ESP 

cmol/kg Rating % Rating 
Al 14.7 Moderate 2.0 Non-Sodic 
A2 10.6 Low 1.9 Non-Sodic 
B2 12.4 Moderate 1.6 Non-Sodic 

SLR Consulting Australia Pty Ltd 
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Detailed Site 3 -Grey Chromosol 

Table 11 Site 3 - Grey Chromosol (Summary) 

Site Description 
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Plate 6 - Landscape looking South-West 

ASC Name Mesotrophic Grey Chromosol 

Representative Check Sites 4 

Dominant Slope Association Flat to Gently inclined (1 - 3%) 

Land Use Open grassland 

Soil Fertility Moderately High 

Drainage Poor 

BSAL No 

SLR Consulting Australia Pty Ltd 



Neubeck Coal Project 
BSAL Verification Assessment 
Centennial Angus Place Pty Limited 

Report Number 630.10980 
Final 

January 2015 
Page 24 

Table 12 Site 3 — Grey Chromosol (Analysis) 

Horizon Depth (m) Description 

Al 0.00 — 0.20 
Very dark brown silty clay loam with moderate pedality and firm consistence. Strongly 
acidic, non-saline and non-sodic. Moderate CEC with no coarse fragments. Well 
drained with medium roots common. Gradual boundary. 

A2 0.20 — 0.50 
Dark greyish-brown silty heavy clay with moderate pedality and firm consistence. 
Strongly acidic, non-saline and non-sodic. Low CEC with no coarse fragments. Well 
drained with medium roots common. Gradual boundary. 

B 0.50 — 1.00 
Greyish-brown silty clay with moderate pedality and firm consistence. Strongly acidic, 
non-saline and non-sodic. Low CEC with no coarse fragments. Poorly drained with 20% 
orange mottles and few very fine roots. 

Horizon 
ECe Laboratory pH 

dS/m Rating Value Rating 
Al 0.4 Non-Saline 5.1 Strongly Acidic 
A2 0.1 Non-Saline 5.5 Strongly Acidic 
B 0.1 Non-Saline 5.5 Strongly Acidic 

Horizon 
CEC ESP 

cmol/kg Rating % Rating 
Al 14.2 Moderate 1.4 Non-Sodic 
A2 10.8 Low 1.9 Non-Sodic 
B 9.1 Low 1.1 Non-Sodic 

SLR Consulting Australia Pty Ltd 
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Detailed Site 4— Black Dermosol 

Table 13 Site 4 - Black Dermosol (Summary) 

Site Description 
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Plate 6— Landscape looking North Plate 

ASC Name Eutrophic Black Dermosol 

Representative Check Sites 5, 6, 7, 14, 15 

Dominant Slope Association Flat to Gently inclined (1 — 3%) 

Land Use Open Grassland 

Soil Fertility Moderately High 

Drainage Poor 

BSAL No 

SLR Consulting Australia Pty Ltd 
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Table 14 Site 4— Black Dermosol (Analysis) 

Horizon Depth (m) Description 

Al 0.00 — 0.10 
Black light medium clay with moderate pedality and firm consistence. Moderately acidic, 
non-saline and non-sodic. Moderate CEO with nil coarse fragments. Well drained with 
many coarse roots. Gradual boundary. 

B21 0.10 — 0.40 
Very dark grey heavy clay with strong pedality and firm consistence. Moderately acidic, 
non-saline and non-sodic. Moderate CEO with nil coarse fragments. Poorly drained with 
30% orange mottles and fine roots common. Gradual boundary. 

B22 0.40 — 1.00 
Very dark greyish-brown silty clay with strong pedality and firm consistence. Slightly 
acidic, non-saline and non-sodic. Moderate CEO with nil coarse fragments. Poorly 
drained with 30% orange mottles and few very fine roots. 

Horizon 
ECe Laboratory pH 

dS/m Rating Value Rating 
Al 0.3 Non-Saline 5.7 Moderately Acidic 
B21 0.1 Non-Saline 5.9 Moderately Acidic 
B22 0.3 Non-Saline 6.1 Slightly Acidic 

Horizon 
CEC ESP 

cmol/kg Rating % Rating 
Al 22.7 Moderate 1.3 Non-Sodic 
B21 24.7 Moderate 2.0 Non-Sodic 
B22 16.5 Moderate 3.6 Non-Sodic 

SLR Consulting Australia Pty Ltd 
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Detailed Site 5— Red Dermosol 

Table 15 Site 5 -  Red Dermosol (Summary) 

Site Description 
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Plate 8 - Landscape looking South-West 

ASC Name Mesotrophic Red Dermosol 

Representative Check Sites 8 

Dominant Slope Association Flat to Gently inclined (1 - 3%) 

Land Use Open grassland 

Soil Fertility Moderately High 

Drainage Poor 

BSAL No 

SLR Consulting Australia Pty Ltd 
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Table 16 Site 5— Red Dermosol (Analysis) 

Horizon Depth (m) Description 

Al 0.00 — 0.20 
Dark greyish-brown silty loam with moderate pedality and firm consistence. Moderately 
acidic, non-saline and non-sodic. Moderate CEC with no coarse fragments. Well 
drained with fine roots common. Clear boundary. 

A2 0.20 — 0.35 
Light reddish-brown silty loam with moderate pedality and firm consistence. Moderately 
acidic, non-saline and non-sodic. Very low CEC with no coarse fragments. Moderately 
drained with fine roots common. Clear boundary. 

B2 0.35 — 1.0 
Light reddish-brown clay loam with strong pedality and firm consistence. Moderately 
acidic, non-saline and marginally sodic. Very low CEC with <5% coarse fragments <5 
mm. Poorly drained with 50% grey mottles and few very fine roots common. 

Horizon 
ECe Laboratory pH 

dS/m Rating Value Rating 
Al 0.2 Non-Saline 5.7 Moderately Acidic 
A2 0.1 Non-Saline 5.7 Moderately Acidic 
B2 0.2 Non-Saline 5.6 Moderately Acidic 

Horizon 
CEC ESP 

cmol/kg Rating % Rating 
Al 7.6 Low 0.7 Non-Sodic 
A2 4.5 Very Low 2.2 Non-Sodic 
B2 3.2 Very Low 9.4 Marginally Sodic 

SLR Consulting Australia Pty Ltd 
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Detailed Site 006 — Brown Dermosol 

Table 17 Site 0 0 6 -  Brown Dermosol (Summary) 

Site Description 
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Plate 10— Landscape looking North-East 

ASC Name Mesotrophic Brown Dermosol 

Representative Check Sites 3, 17, 18 

Dominant Slope Association Flat to Gently inclined (1 — 3%) 

Land Use Open grassland 

Soil Fertility Moderate 

Drainage Poor 

BSAL No 

SLR Consulting Australia Pty Ltd 



Neubeck Coal Project 
BSAL Verification Assessment 
Centennial Angus Place Pty Limited 

Report Number 630.10980 
Final 

January 2015 
Page 30 

Table 18 Site 006 — Brown Dermosol (Analysis) 

Horizon Depth (m) Description 

Al 0.00 — 0.20 
Dark brown silty loam with weak pedality and weak consistence. Moderately acidic, non- 
saline and non-sodic. Moderate CEC with no coarse fragments. Well drained with 
course roots common. Gradual boundary. 

A2 0.20 — 0.40 
Brown silty clay loam with weak pedality and weak consistence. Strongly acidic, non- 
saline and non-sodic. Low CEC with no coarse fragments. Well drained with coarse 
roots common. Gradual boundary. 

B1 0.40 — 0.60 
Yellowish-brown silty clay loam with weak pedality and weak consistence. Strongly 
acidic, non-saline and non-sodic. Low CEC with no coarse fragments. Moderately 
drained with few coarse roots. Clear boundary. 

B2 0.60 — 0.90 
Yellowish-brown silty clay loam with moderate pedality and weak consistence. 
Moderately acidic, non-saline and non-sodic. Low CEC with <10% coarse fragments 
<20 mm. Poorly drained with 25% grey mottles and few very fine roots 

Horizon 
ECe Laboratory pH 

dS/m Rating Value Rating 
Al 0.3 Non-Saline 5.7 Moderately Acidic 
A2 <0.1 Non-Saline 5.4 Strongly Acidic 
B1 0.1 Non-Saline 5.4 Strongly Acidic 
B2 0.3 Non-Saline 5.2 Strongly Acidic 

Horizon 
CEC ESP 

cmol/kg Rating % Rating 
Al 12.2 Moderate 2.5 Non-Sodic 
A2 6.7 Low 3.0 Non-Sodic 
B1 6.1 Low 4.9 Non-Sodic 
B2 6.6 Low 4.5 Non-Sodic 

SLR Consulting Australia Pty Ltd 
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Detailed Site 7 — Red Kandosol 

Table 19 Site 7 - Red Kandosol (Summary) 

Site Description 

, 

0 7  - 1 
, 

..' 
. 

.I 
, 

_*--Jr 
c .., #.4 

— 
.. T.-:•• - 
Inelliftataftitm 

._.. .. _.....-.......... ..- ,_ ._ , . , 

Plate 1 2 -  Landscape looking North Plate 11 - Profile Core 7 

ASC Name Mesotrophic Red Kandosol 

Representative Check Sites 9 

Dominant Slope Association Gently to moderately inclined (3 - 5%) 
Land Use Open grassland 

Soil Fertility Moderately Low 

Drainage Poor 

BSAL No 
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Table 20 Site 7 - Red Kandosol (Analysis) 

Horizon Depth (m) Description 

A 0.00 — 0.10 
Very dark greyish-brown loam with moderate pedality and firm consistence. Moderately 
acidic, non-saline and non-sodic. Low CEO with <5% coarse fragments <10 mm. Well 
drained with course roots common. Gradual boundary. 

B1 0.10 —0.40 
Brown loam with weak pedality and consistence. Moderately acidic, non-saline and non- 
sodic. Very low CEO with <10% coarse fragments <10 mm. Moderately drained with 
fine roots common. Gradual boundary. 

B2 0.40 — 0.80 
Light reddish-brown clay loam with weak pedality and consistence. Moderately acidic, 
non-saline and non-sodic. Very low CEO with 10% coarse fragments <20 mm. Poorly 
drained with 40 % orange mottles and few fine roots. Clear boundary. 

BC +0.80 Weathered bedrock (not laboratory tested) 

Horizon 
ECe Laboratory pH 

dS/m Rating Value Rating 
A 0.2 Non-Saline 6.0 Moderately Acidic 
B1 0.1 Non-Saline 5.9 Moderately Acidic 
B2 0.1 Non-Saline 5.7 Moderately Acidic 

Horizon 
CEC ESP 

cmol/kg Rating % Rating 
A 9.2 Low 3.3 Non-Sodic 
B1 5.6 Very Low 1.8 Non-Sodic 
B2 5.7 Very Low 0.9 Non-Sodic 

SLR Consulting Australia Pty Ltd 
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Detailed Site 8— Brown Kandosol 

Table 21 Site 8 — Brown Kandosol (Summary) 

Site Description 
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Plate 13— Profile Core 8 
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Plate 14— Landscape looking West 
ASC Name Eutrophic Brown Kandosol 

Representative Check Sites 19 

Dominant Slope Association Gently to moderately inclined (3 — 5%) 

Land Use Open grassland 

Soil Fertility Moderate 

Drainage Poor 

BSAL No 
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Table 2 2  Site 8 — Brown Kandosol (Analysis) 

Horizon Depth (m) Description 

A 0.00 — 0.30 
Black loam with moderate pedality and firm consistence. Moderately acidic, non-saline 
and non-sodic. Moderate CEC with 20% coarse fragments <10 mm. Well drained with 
course roots common. Gradual boundary. 

B1 0.30 —0.50 
Dark brown loam with weak pedality and consistence. Moderately acidic, non-saline and 
non-sodic. Low CEC with 25% coarse fragments <20 mm. Moderately drained with fine 
roots common. Gradual boundary. 

B2 0.40 — 0.80 
Yellowish-brown loam with weak pedality and consistence. Moderately acidic, non- 
saline and non-sodic. Very low CEC with 20% coarse fragments <20 mm. Poorly 
drained with 50 % orange mottles and few fine roots. Clear boundary. 

BC +0.80 Weathered bedrock (not laboratory tested) 

Horizon 
ECe Laboratory pH 

dS/m Rating Value Rating 
A 0.1 Non-Saline 6.0 Moderately Acidic 
B1 0.1 Non-Saline 6.0 Moderately Acidic 
B2 0.4 Non-Saline 6.0 Moderately Acidic 

Horizon 
CEC ESP 

cmol/kg Rating % Rating 
A 14.7 Moderate 0.3 Non-Sodic 
B1 7.6 Low 1.3 Non-Sodic 
B2 5.7 Very Low 1.8 Non-Sodic 
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Detailed Site 007 — Yellow Kandosol 

Table 2 3  Site 007 — Yel low Kandosol (Summary) 

Site Description 
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Plate 15— Profile Core 007 Plate 16— Landscape looking South-East 

ASC Name Eutrophic Yellow Kandosol 

Representative Check Sites 10 

Dominant Slope Association Gently to moderately inclined (3 — 5%) 

Land Use Open grassland 

Soil Fertility Moderate 

Drainage Poor 

BSAL No 
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Table 2 4  Site 007 — Yel low Kandosol (Analysis) 

Horizon Depth (m) Description 

Al 0.00 — 0.25 
Very dark greyish-brown loamy sand with moderate pedality and weak consistence. 
Moderately acidic, non-saline and marginally sodic. Very low CEC with <5% coarse 
fragments <10 mm. Well drained with course roots common. Clear boundary. 

A2 0.25 — 0.60 
Light olive brown loamy sand with weak pedality and consistence. Moderately acidic, 
non-saline and non-sodic. Very low CEC with <15% coarse fragments <20 mm. 
Moderately drained with fine roots common. Clear boundary. 

B2 0.60 — 0.80 
Brownish-yellow loam with moderate pedality and weak consistence. Moderately acidic, 
non-saline and non-sodic. Very low CEC with 10% coarse fragments <20 mm. Poorly 
drained with 40 °A orange mottles and few fine roots. Diffuse boundary. 

BC +0.80 Weathered bedrock (not laboratory tested) 

Horizon 
ECe Laboratory pH 

dS/m Rating Value Rating 
Al 0.2 Non-Saline 5.6 Moderately Acidic 
A2 0.1 Non-Saline 6.0 Moderately Acidic 
B2 <0.1 Non-Saline 5.9 Moderately Acidic 

Horizon 
CEC ESP 

cmol/kg Rating % Rating 
Al 2.7 Very Low 7.4 Marginally Sodic 
A2 1.8 Very Low 5.6 Non-Sodic 
B2 3.6 Very Low 2.8 Non-Sodic 

SLR Consulting Australia Pty Ltd 
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Detailed Site 002 - Brown Dermosol 

Table 2 5  Site 002 - Brown Dermosol (Summary) 

Site Description 
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Plate 1 7 -  Profile Core 002 

ASC Name Eutrophic Brown Dermosol 

Representative Check Sites 16 

Dominant Slope Association Gently to moderately inclined (3 - 5%) 

Land Use Open grassland 

Soil Fertility Moderately High 

Drainage Poor 

BSAL No 
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Table 2 6  Site 002 — Brown Dermosol (Analysis) 

Horizon Depth (m) Description 

Al 0.00 — 0.25 
Dark brown silty loam with moderate pedality and weak consistence. Moderately acidic, 
non-saline and non-sodic. Low CEC with <5% coarse fragments <10 mm. Well drained 
with course roots common. Clear boundary. 

B1 0.25 — 0.60 
Dark yellowish-brown silty loam with moderate pedality and weak consistence. 
Moderately acidic, non-saline and non-sodic. Very low CEC with <10% coarse 
fragments <20 mm. Moderately drained with fine roots common. Gradual boundary. 

B2 0.60 — 0.90 
Dark yellowish-brown clay loam with moderate pedality and weak consistence. 
Moderately acidic, non-saline and non-sodic. Very low CEC with <5% coarse fragments 
<20 mm. Poorly drained with 40 % orange mottles and few fine roots. 

Horizon 
ECe Laboratory pH 

dS/m Rating Value Rating 
Al 0.3 Non-Saline 5.7 Moderately Acidic 
B1 <0.1 Non-Saline 5.9 Moderately Acidic 
B2 <0.1 Non-Saline 5.7 Moderately Acidic 

Horizon 
CEC ESP 

cmol/kg Rating % Rating 
Al 8.7 Low 1.1 Marginally Sodic 
B1 5.0 Very Low 2.0 Non-Sodic 
B2 5.0 Very Low 2.0 Non-Sodic 

SLR Consulting Australia Pty Ltd 
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3 CONCLUSION 

The Neubeck Project BSAL Verification Assessment was undertaken in August 2014 by SLR's Murray 
Fraser and supervised by Clayton Richards (CPSS 2). The assessment area was defined as the 
proposed Project Application Area totalling approximately 201 ha, as well as the required 100 m buffer 
(75 ha). The Project Application Area was assessed in accordance with the Interim Protocol and it was 
found that no BSAL existed within the 276 ha comprising the BSAL Verification Assessment Area. 
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Table 1 Site Survey Number  and Soil Data Card Identifier Correlation Table 

Field Survey Date Site Survey Number Unique Soil Data 
Card Identifier 

October 2012 

Core 006 1 

Core 007 2 

Core 002 3 

August 2014 

Core 1 4 

Core 2 5 
Core 3 6 

Core 4 7 

Core 5 8 

Core 7 9 

Core 8 10 

August 2014 

Check 1 11 

Check 2 12 

Check 3 13 

Check 4 14 

Check 5 15 

Check 6 16 

Check 7 17 

Check 8 18 

Check 9 19 

Check 10 20 

Check 11 21 

Check 12 22 

Check 13 23 

Check 14 24 

Check 15 25 

Check 16 26 

Check 17 27 

Check 18 28 

Check 19 29 

Detailed Sites 
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Soil Core 2: Yellow Chromosol 

Core 2 — Landscape looking North Core 2 — Soil surface 

Core 2 — Soil Profile Yellow Chromosol 
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Soil Core 3: Grey Chromosol 

Core 3 — Landscape looking West Core 3 — Soil surface 

Core 3 — Soil Profile Grey Chromosol 
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Soil Core 5: Red Dermosol 

Core 5 — Landscape looking North-East Core 5 — Landscape looking South-West 

Core 5 — Soil Profile Red Dermosol 

Detailed Sites 
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Soil Core 006: Brown Dermosol 

Core 006 — Landscape looking South-West 

Detailed Sites 

Core 006 — Landscape looking North-West 

Core 006 — Soil Profile Brown Dermosol 
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Soil Core 7: Red Kandosol 

Core 7 — Landscape looking North 

Detailed Sites 

Core 7 — Landscape looking East towards Quarry Area 1 

Core 7 — Soil Profile Red Kandosol 
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Soil Core 8: Brown Kandosol 

Core 8 — Landscape looking North-East Core 8 — Landscape looking West 

Core 8 — Soil Profile Brown Kandosol 

Detailed Sites 



Neubeck Coal Project 
BSAL Verification Assessment 

Soil Core 007: Yellow Kandosol 

Core 007 — Landscape looking South-East 

Detailed Sites 

Core 007 — Landscape looking South-West 

Core 007 — Soil Profile Yellow Kandosol 
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Soil Core 002: Brown Dermosol 

Core 002 — Landscape looking South Core 002 — Surface rock 

Core 002 — Soil Profile Brown Dermosol 

Detailed Sites 
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Check Site 1 — Landscape looking West 

Check Site 2 — Landscape looking West 

Check Site 1 — Yellow Chromosol 

Check Site 2 —Yellow Chromosol 

Checked Sites 
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Check Site 3 — Landscape looking South 

Check Site 4 — Landscape looking East 

Check Site 5 — Landscape looking North-East 

Checked Sites 

Check Site 3 — Surface rock on Brown Dermosol 

Check Site 4 — Grey Chromosol 

Check Site 5 —Black Dermosol 
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Check Site 6 — Landscape looking North 

Check Site 7 — Landscape looking East 

Check Site 8 — Landscape looking North-East 

Check Site 6 —Black Dermosol 

Check Site 7 —Black Dermosol 

Check Site 8 —Red Dermosol 

Checked Sites 
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Check Site 9 — Looking South to Quarry Area 1 Check Site 9 —Red Kandosol 

Check Site 10 — Landscape looking North-East 

Check Site 11 — Quarry Area 2 looking West 

Check Site 10 —Yellow Kandosol 

Check Site 11 — Yellow Chromosol 

Checked Sites 
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Check Site 12 — Landscape looking North-East 

Check Site 13 — Landscape looking North-East 

Check Site 14— Landscape looking North 

Check Site 12— Yellow Chromosol 

Check Site 13 — Yellow Chromosol 

Check Site 14 —Black Dermosol 

Checked Sites 
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Check Site 15 — Landscape looking South-West 

Check Site 16— Landscape looking North-West 

Check Site 17 —Landscape looking East 

Checked Sites 

Check Site 15 — Waterlogged Black Dermosol 

Check Site 16— Brown Dermosol 

Check Site 17 — Brown Dermosol 
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Check Site 18— Landscape looking South 

Check Site 19 — Landscape looking South 

Check Site 18 — Brown Dermosol 

Check Site 19 — Brown Kandosol 

Checked Sites 
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0 CD-CID CD CD CD C O M  CDSDD • CD CD CID I D  4110 CD CD 0 0 0  CD-CD 
CD CD-CD CD CD m a D a D a r z w a p a ) c 2 : 0 = 0 a )  CD CEO • CD-CD 
CD CD-CD CD 233)CD • COD CD • • CID a )  a )  CD-CD 
CD G D O  GD 2i0 CID 
(3D COKE) 0 480 

a>co 
CO CD-GO CD 
OD CID-CD CD 
CD CD-CD CD 

Lower 

GT O f  CID CID I D  I D  GD-00 
COD CD CD CD ( D I D  e i t . •  

CD CD OP CD CID-CD 
CD CD GO CD CD-CD 
CID CD ( D I D  , 

Horizon Moist Munsell 
CED-C1D\ 

Dry Munson Field pH 3 

N C I  (11 
no effervescence I g o *  fige 4 1 .  aa 

audible/slight efferv. CD CD CD CD.. 
trona effervescence CD Cl) a a 
B o u n d a r y  D i s t i n c t i v e n e s s  

(1 per layer) 1 2 3 4 5 ow 
not evident CD CD OD CD a s  MIS 

sharp (<5 mm) CD GE) a p  CD ier. 
abrupt (5-20 mm) CD CD CD a )  Sc Im 
clear (20-50 mm) CD (3)  • C D ' .  um 

gradual (50-100 mm) 0 0  c p  CD as 
diffuse (>100 mm) OD CD CD owl 

S T R U C T U R E  
Grade of Pert:Ditty (1) 1 2 3 4 5 am 

4 0  a r m  f e  a )  a )  a p  e b  a > 2 : 0  CID 430 CCD CD CM OD 4331 OM CD) CD-CD 
CD CD-CD CD CD 4111 CD CD M P G )  4111 CID CD CD CD I D  CD CD C D D  CD-CD 
CD CD-C2D CD CD CD CD CD M a n  a )  CD CS CD C a  CD OD 3Cil CD C D - 0  immoiminelmum6 
ar.) c o . a )  a )  (00 a )  f a  09) CD CID • CD ( D O  CD-CD Dominant (1) Pad Shape Sub-domlnantil I ow 

10 — a )  CD-CD CD OD CED CD C 0 0 4311 ( D GO G D . '  1 2 3 4 5 1 2 3 4 5 
CD CD-CD a l  OD OZD • CD CD CD CD O D O  CD CD CD CD CD platy a )  CD CD CD a a  =11 

CD M A I D  CD ( D I D  C I  CID CD-CID CD CD CD C2D CD lenticular CD c o  ac) CD as 
11 — CD CD-CD CD CD CD CD (3) c a m  CD CD a p  CD CD prismatic m a )  a )  cm « .  N. 

CD CD-CID CID CD 03D ( D I D  CD-CID CO CD CD ( D I D  columnar 0 CD 0 GD ee 
COD CD-CD CD CD-CE illii 0 CIS Mk  CD angular blocky ( D I D  CID CD es Im 

12— Lower Horizon Moist Munsell Dry Munson Field pH 4 1 CD CD ( D C )  CD sub-ang. blocky ( D I D  CID CD as 
O f  ille-CD ellf CD CD CID CD CDIKIDD CD OD CD CD CO CD CO OM COD CD-0111 CD CD GO CD GO polyhedral CD GO GO GO sa 

?CD CD CD CD CD granular CD CID OD CID es me CD 0 - C D  CD CD • CD 4110 CEICID • CD CD CD CD • ( D I D  CD-CD C D - C D ,  
13— CD CD-CD CD GO CD CD CD C:Ce23) CD CEO CD CD ES a )  CD CD CD CZYCEI , ,CED CD CD a )  CD crumb CID CD CID (SD as Im 

A ) C D C )  CD GED CE) f ib CEO CD CD • CD CD CD CD-CE GED Cid) CD MD CID round CEDO)C13DCOD am woo 
' t  0 CD-C2D CD CO CD GM CD GD CD CD CID C3D-GC Dominant (1) Pad Stze Sub-dominant (1) 

14— CD CD-CD CSD 430 CD SP CD OD ( D I D  W O .  1 2 3 4 5 1 2 3 4 5 
CO CD-GD CD CD • • Oli CD-CD CD CD CD CD CD <2 mm CD CD CD CD a. 
CD C D . a )  CD CD CD CD a )  C D D  /CD CD CD CD CD 2-5 mm CD CD CD Cl) es  on 
( D I D - C D  CD CD CD ( D I D  CID-CIC 1116 • O a )  CD 5-10 mm CD CD CD CD es  IME 

15 — CD a m e  ) CD-CD CD 0 CD 11110 a )  10-20 mm CD CO CID CD C S  INN 

W N W  Horizon Moist Munson Dry Munsell Field pH 5 i ( D I D  CD CD CD 20-50 mm CD CD CD CD 4 1 ,  NNII 

C a  CED CEO 0:0 CD CD-CD CID CID CD CD CID 50-100 mm CD OD CID OD L .  INN 

single-grained CD CD CD I D . .  Wirel 
massive CD CD CD CD * a  sae 

weak pedality • a • a )  ap 
moderate pedality CD 0 CD 0 es 

strong pedality CD CD CD es mi 
Fabric (1) 1 2 3 4 5 

sandy CD CD CD CD as 
earthy O W  en 

rough-faced peds CD CID CD ela. 
smooth-faced peds CD GD CD CD as  ow 

16 CD I D  CID CD 0 0  CD-CD CD ( D I D  CD CD 100-200 mm ( D I D  ( D I D  we MN 
COD aD CD COD CD C D - 0  CD 033 CD CD CD 200-500 mm CID a )  CD CID 
CID CD a p  c o  CD-CD n , ,  C D I D  CID CD CD > 500 mm ( D C )  CD CD 

17 — 

CD GD-CD GD CD ( D I D  CD 0 • 2 : 9  OD W C )  CD 
CD CD-CD CD a )  ) CD CD ( D I G )  MD OD CD CD 
CD CD-CD CD a )  CD CD C33 CEICID Cl) CID CS CD 
CD CD-CD CD CID CD am a )  (DID 
CD CD-ED CD CO CO 
CD CD-CD CD CD 
• a r a p  GD 

18 — C D  a x t )  cEl  Estimated 
CD OD-CID OD Effective 
CD a r a o  cc) Rooting 

19— Upper Dolan (in) 

„ CID CID-CD M I C R  CD-CD le 

20— 

21 R 
A 

22— E 

23 

24 

25 

26 

27 — 

28 — 

29 

CD OD GO CD OD a )  CD-CC n Soil Water Status me 
GO CD CD .33) CD CD C53-CD , 

S E G R E G A T I O N S  
(1 each per layer) me 

( D I D  ( D C )  CiD-CEN n Type (1 per layer) 1 2 3 4 5 1 2 3 4 5 am 
CD a )  ( D C )  CD-CD not evident I &  l b  dB dB M t  dry • CD CD CD a s  MN 

CD CD ( D C )  CID-CD calcareous CD CD CD 0 CD mod. moist CD M i l l )  OD 40  i= 
C D - 0 .  gypseous CD CD CD CD CD moist CD CD CD CD S S  Me 

Sample Taken COARSE FRAGMENTS manganiferous CD CD CD CD CD wet GD OD CO CD an. Iwo 
(3 per layer) 1 2 3 4 5 Type (I palaver) Sur 1 2 3 4 5 ferruginous CD CD CD W O  TEXTURE 

CD CD-CD CDCD CD-CD CD disturbed CD CD CD CD CD 
CD CD-CD CD4C2D GOKID CD undisturbed fille GS • • 0 
I D  a p - a )  GD•CD CD-CD CD bulked OD CD CD CD CD 
CO GID-CD 0 0  CD-CD 0 bulk density CD CD CD CD 0 
CD CD-CD CCe3D CD-CD CD Saute of Observation (1) 
OD CD-CID ODNCID IIID-GD CD layer continues • 
CD CD-CD m i c a  CD-a)  CD soil continues CD 
CD 01D-CID CiCyCD CD-CD CO equipment refusal CD 
(DID-COD CD,CD CID-CD CD bedrock reached Cl) 

Dominant (1) m a m a  Sub-dominant (1) 
1 2 3 4 5 Abundance 1 2 3 4 5 

M O  CD CD CD not evident CD CD CD OD ao 
CD C2D CD CD CD <2% a )  CD CD CD CD 
CIDCDCIDCDCD 2-10% CIDCDCD(DC) 
az) c o  c o  a )  a )  10-20% CD ( D I D  CO O 
( D I D  I n  C53 20-50% C5D CD CD CD cr., 

1 2 3 4 5 Colour 1 2 3 4 5 
CD CD CD CD CD dark CD CD CD CD CD 
CD CID CD CD CD red CD CD CD CD CD 
C3D CD CD CD CD orange CD CD CID a )  CD 
GD CD CD CD CD yellow 0 CD I I I  CD CD 
CD CD CD CD CD brown CD CD CD CO CM 
CD OD CD CD CD pale CD OD CE) CD a) 
CD CD • ( D I D  grey ( D C )  CD CD CD 
CD CD CD CD GID gley I D  OD CID CD CD 
1 2 3 4 5 Contrast 1 2 3 4 5 

CD CD CD CD CD faint 
CD CD 0 CD CD distinct 
C D C D C D C D C D  prominent 

CD CD a CD CD 
CDCDCDCDCM 
aDCDCDCDCD 

not evident 0 0 0 0  CD CD ferromanganiferous a )  CD CD CD GEN (1 each per layer) 
not identified CD CD CD CD I P  CD organic CD CD GO CID CD Texture Grade 1 2 3 4 5 on 
as substrate CD CD CD CD CD CD not identified CID CD CD CD CID sand CD CD CD CD am on 
as rock outcrop CD CD CD I D  CD G R  other CD COD CD ( D I D , l o a m y  sand CD CD CD CD Ofre 

as parent matenal CD CD CD CID CD CRAmount (1 per *fed 1 2 3 4 5 clayey sand CD ( D I D  I D '  eme 
quartz CD CD CD ( D I D  CID none CD CD CD CD CD sandy loam a )  I D  (S) I D "  

feldspar ( D I D  a D  Cf) ( D I D  very few (<2%) CID CD CD CD CD loam ( D I D  CD CD aS 
silcrete CD CD CD CID CD CD few (2-10%) a D a D ( D a )  CD silty loam 0 CID CID CID as elm 

ironstone CD CD CD G 3  CD CD common (10-20%) a )  C33 CD CD CD sandy clay loam CD • OW 0 ea 
bauxite CUD CID MD MD COD GM many (20-50%) CD ( D I D  ( D I D  clay loam ( D I D  ( D I D  ea am 

shells CD CID CD COD CD CM abundant (>50%) OD CD CD OD OD day loam sandy a!) COD CD CID aa  los 
charcoal CGD CD CM OM CIDStrength (tper aye) 1 2 3 4 5 ,  silty Clay ioarn ar) (31) ciD) 07) 41.) 

pumice CID CD CD CD CM MD weak CD CD CD CD CD sandy clay OD CD C D  C D  444 

opalised wood CD CD GO a l )  OD C I  strong CD CO CD CD CD silty clay MD CUD C D =  at. 
other Cill) CID CID MD am GE Form (1 rer lawn 1 2 3 4 5 clay MD COD MD 

Amount (1 per layer) Sur. 1 2 3 4 5 soft segregations 0 CD CD a )  CD (brie peat CD CID CID CD a r c  MI 

very few (<2%) CD CD CD CD CD CE nodules CD Cl) CD CD CD hemic peat 0:1) MO CUD 03) 
few (2-10%) CD CD CD ( D O  CC fragments CD CD CM a )  a )  sapric peat CD CD COD CID tut mi 

common (10-20%) GD OD CID CO ( D I D  crystals CID CD CD CD CO Sand Fraction 1 2 3 4 5 Iwo 
many (20-50%) CD CD CD CD CD O veins CD CID CD CD CD coarse CD a )  CD CD a .  NM 

abundant (50-90%) ( D I D  CID CD CD CC concretions CD CD CD ( D I D  fine CD CD CID C D "  Nes 
very abundant (>90%) CD GO CO CO CO I D  root linings ( D I D  CD CD CD Clay Fraction 1 2 3 4 5 a= 

Size (1 per layer) Sur. 1 2 3 4 5 tubules ( D C )  CD CD O light I D  CD CD CD ea  mg 
fine gravel (2-6 mm) CD OD CD CD CD CC 

gravel (6-20 mm) I D  a )  CID CD 0 CD 
coarse gravel (20-60 mm) CD CD CD CD CD CC. 

cobbles (60-200 mm) I D  CD CD CD GD 
stones (200-600 mm) ( D I D  CD CD CD CD 
boulders (>600 mm) CD CD ( D I D  COD CD 

Size (1 per layerl 1 2 3 4 5 light medium CD a )  aD C D . '  two 
fine (<2 mm) CD CD CD CD a )  medium a )  I D  f t  as 

medium (2-6 mm) CD CD CD CD (2)  medium heavy 0 CD CD O aa 
coarse (6-20 mm) CD C33 CD CD CD heavy CD CD CD O 

v coarse (20-60 mm) CO Cf3 CID CD CD 
en) coarse (>60 mm) .33 CD CD ( D I D  



SURVEY TITLE: 
I V P - 4 6 E 7 C - P  

, CO A L  , P J C r  I .  
SITE LOCATION: L .0 t FL, „ „ , 1 
Profile No. 

PROFILE MAP DETAILS SURVEY DETAILS 
Map Sheet No. 
CD CD CD OD 
0 CD (1) CD 
CD CD a )  CD 
CD CD AD CD 
OD CD CD ID 
C5.) GD CD CS) 
C6D CD CID CD 
CD CDOCE) 
119 CD GD 
OD e l  CID CID 

Potent ia l  B S A L ?  (1) 

yes CD no lee 

Eastings 
0 CID CD ND CD CD 
GD CE). CD 0 0 co 

• SICDC2DCDCD 
CD CD CD CD CD 
CD 0 CD CID GID • 
CD CD CD CD 0 CD 
• Oa CID a )  OD 
CD CD CD CZD CZ) CD 
CD GD CID CID CID CD 
CiD c n  CD (3o CD 

S i t e  t y p e  (11 
checked 0 
detailed flie 

exclusion CD 

Northings Described By 
CD a )  fib CD CD COD CD CED 
0 0 CD CD CD CD CD.10 CD CD CD 
CD CD 0 CD CD GD a > a )  CD CD CZD 
CD CD CD CD CD CiDeCiD CS) OD C3D 
CD 0 0 CD GD GD CTICO CD GE) alb 
CD CD CD CD I P  CD CDPCD CD CD 0 
lallt CD CD I D  CID I D  ( 2 . 3 )  0 CD CD 
CD CD CD CD CD CD Cr•Cn filit 0 CD 
CID CD CD 0 CD GD 0 . 0  CD CD OD 
CD CD CD CI) CD CD 411Po(.) GE) IN, 

Profile Date 
CD CO, CIED CS) CD 

ED CO d i  CD 
CI) CD diel) CO CD 1St 
CD CD 28) CD CD 

GD figir rtlEi CID GD 
CD CO 42E) CD CD 
GD CD CIE) 
GO CD CD 
CD GD GD 
GE) GD CD 

Photo Taken (1) 
profile CD 

site CD 
both profile & site 

Nature of Exposure (2) 
auger de 

pit CD 
batter CD 
gully a) 

core sample CD 
other CD 

No. of Laws 

CD 
ia) 
CD 

CD 
CSD 

BIOPHYSICAL STRATEGIC AGRICULTURAL 
LAND SOIL DATA CARD 

SOIL 
T y p E  VEGETATION 
A.S.C. Vegetation Community (1) 

0 K. 
A 

so 
GG 

SG 

C I 

G.S.G. 

affinity 
with CD 

unknown CD 
rainforest CD 

wet sclerophyll forest CD 
dry sclerophyll forest CD 

woodland grass u'storey GD 
woodland shrub u'storey 

tall shrubland CD 
low shrubland CD 

heath CD 
grassianct/herblancl et 

swamp complex CD 
littoral complex M 

no vegetation CD 
Growth Forms (4) 

tree CD 
tree mallee CD 

shrub CD 
mallee shrub a) 
heath shrub CD 

chenopod shrub GD 
hummock grass CD 

tussock grass 4110 
sod grass cc. 

sedge (I2) 
rush CID 
forb CD 

fernicycad 
moss OD 
lichen CD 

liverwort GO 
vine 

LAND USE (1) 
national/state parks OD 

timber/so-rub/unused CD 
logged native forest a) 

hardwood plantation CD, 
softwood plantation CD 

voluninative pasture QS 
improved pasture cr) 

cropping CD 
orchard/vineyard CD 

vegetables/flowers CD 
urban CD 

industrial CID 
quarry/mining CD 

other CD 

LANDFORM ELEMENT (1) 
alcove GED cone a) 

backplain CID crater ZID 
bank M cut face 12) 

bar GD cut-over surface M 
beach CEP dam OD 

beach ridge CD drainage depression M 
bench CD 
berm ize 

blowout 32e 
channel bench CID 

cirque CID 
cliff CD 

dune CD 
embankment (IS) 

estuary a) 
tan CID 

fill top CD 
flood-out M 

footslope CD 
foredune 02) 

gully M 
hillcrest CD 
hilislope MI 

lagoon GD 
lake M 

landslide M 
levee OD 

lunette CET, 
maar CD 

mound CED 

ox-bow CD 
pan/plays CD 
pediment CD 

pit (52) 
plain GO 

prior stream CD 
rock flat CS)) 

rock platform (2) 
scald CE) 
scarp CD 
scree 1:ZO 
scroll CD 

sink hole/doline CD 
stream channel MID 

streambed CUD 
summit surface CZ) 

swats (SD 
swamp GB 

talus QM 
tidal creek (15) 

tidal flat CM 
tor CD 

trench GT 
valley flat 

4 .  .0 
NSW GOVERNMENT 

NSW SOIL 
AND LAND 

INFORMATION 
SYSTEM 

Please MARK 
U K E  THIS ONLY: 

0 I t C D  CD 

• Use 28  pencil 
• No pen or biro 
• Fully erase 

mistakes 
• Make no 

stray marks 
• Numbers in ( ) 

show max. 
entries allowed 

SITE CONDITION 
Site Disturbance(s) (2) 

natural disturbance CD 
no effective disturbance CD 

limited cleanng CD 
extensive clearing CD 

cleared, no cultivation OD 
occasional cultivation CED 

minted cultivation CD 
irrigated cultivation CID 

highly disturbed a) 

LITHOLOGY 
Substrate (3) 

not identified CD limestone M coarse-basic Gli 
unconsolidated CD tuff CD fine-acidic CD 

gravel CD breccia CDD fine-intermediate iM 
sand CD greywacke CIii) line-basic ilD 
silt CD arkose CD serpentine GED 

clay CID dolomite CD gabbro MD 
organic matenal CD calcrete M dolente CM 

alluvium CD aeolianite CID diorite M 
colluvium CD chart OD syerute M 
lacustnne OD Jasper CilD granodiorite (ID 
aeolian CD metamorphic OD adamellite Ciii 
marine CD gneiss C31) granite CO 

calcareous sand CD schisephyllite (15) aplite M 
fill CID slate GO quartz porphyry CID 

mud CD homfels CD basalt GI 
till COD quartzite <MD andesite MD 

sedimentary • greenstone CED trachyte GD 
shale CID amphibolite i M  rhyolite CM 

silistoneimudstone CD marble CD obsidian CO) 
sandstone-quartz CID igneous CD scoria M 
sancistone-lithic CID coarse-acidic (35) ash M 
conglomerate CM coarse-intermediate CD agglomerate (ED 

other a) 

TOPOGRAPHY 
Slope Percent 

M I  CD 410 
CD CD Ci 

CD CD -CD 
GD CD (ID 
CD 41111.3) 
GD CiD 
GD GDL 
CD CD -CD 
CID CED-CED 
CD CID-CD 

Site Morpho logy  (1) 
gat =I 

crest ap 
niilock (=:, 

ridge CD 
upper slope ID 

midslope GD 
simple slope CD 
lower slope CD 

open depression CD 
closed depression M 

Slope Measurement 
Method (1) 

inclinometer CD 
Abney level a) 
total station CD 

RTK GPS 
LIDAR 

Slope Morphology (1) 

waxing OD 
•••,_ waning ON 

maximal OD 
minimal-0 

Aspect (1) 

Identif ication Method (1) 
personal assessment In 

geology map CD 
both assessment & map CD 

Rock Outcrop % (1) 
nil CD >20-30% CD 

<2% • >30-50% CD 
2-10% C3D >50% CD 

A0-20% CD 

Ground 
Cover % 

HYDROLOGY 

Microrel ief  Type (1) 
none IDCD 

normal gilgai Cl) CD 
crabhole gilgai CD CD CD (ED 

linear gilgai GO SD 
lattice gilgai GD 

melonhole gtlgai CD 
other CD 

Profile Drainage (1) 
very poorly drained 0 

poorly drained • 
imperfectly drained 0 

mod. well-drained CO 
well-drained 

rapidly drained 
I S u r f a c e  C o n d i t i o n  

Expected 

c o  (IP 
CD CD CD 

CD CD 
CD CD 
(23 CD 
CD CD 

GD 
CD GE) 
CID CID 
• CI) 

Current  (2) 

cracked CD 
self-mulched CD 

loose a) 
soft 0 
firm • 

hardset GD 
surface crust CD 

trampled CID 
Priarhed aiD 

recently cultivated CD 
water repellent CD 

gravelly CD 
other CD 

Wet (2) Dry (2) 
CD CD 

M t  CD 
CD CID 

CD 
CD CD 

CD 
CD 

GD 

CD OD 

50% area CD 
> 50% area apl 

Permeability (1) 
very slowly permeable 0 

slowly permeable ap 
moderately permeable ft 

highly permeable GO 

Depth (1) & Extent (1) 
S 500 mm depth CD 
> 500 mm depth CD 

SITE FIELD NOTES 

111 

Photo f i le  name/s• 

Please d o  n o t  m a r k  t h i s  space. 
00.111110111110E1DIEDEMEMIEIE 4572 
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2 — 

3 — 

4 — 

5 — 

6 — 

7 — 

8 — 

9 — 

10 

11 

— 

13 — 

14 — 

15 — 

16 — 

17 — 

18 — 

1 

LAYER STATUS COLOUR (Munseil, 1994) Field pH 
Lower Horizon Moist Munsell 

• rilIPCD CO D a )  OD 1 0  CiDelt9 CED CD CD CD 
CD CID-CD CD CD CED CD CD CDPCD I D  CD CD CD 
C2D M O D  CD CD co co CD CDKDD CD a )  CM'. 
GD GD-C) CD CEP OD • OD • CD 
a )  CD-CD 0 aCi CH) CD 0 0 
CD CD-CD • CD GD CiD CE 
OD C3D-CID cOD CID CD 
CD CD-CD CD CD CD 
CD Cli3e3D CID CD CID 
CD CD-CD CD 

Dry Munsell _(1 per layer) 
0 3  OD GM CID CD 
c o  MP CED G D - -  CD-CD 
CS CD OD I D  co-co 

CBD CD GD CD-CD 
023) CD CD 0-0 
0:D CD CD C5>C5D 

MID OD Iii-(3D 
CD CD CD-CD 
CD CD CD-CID 

CID-OD 

1 
LAYER NOTES j Field pH Test Method (1) 

Raupach • test strip CD 
pH meter CD 

MCI (1) 
no effervescence 0 M I D  CD CD 

audible/slight efferv. CD CD CD a )  CD 
t n ff tv n 
Boundary Distinctiveness 

19- 

2 

Lower Horizon Moist bitumen Dry Munson Reid pH 

I I 1 

1 1 I 1 1 

• 411D-CD CD CD ND CD CD C D ' .  CED CD CD CD 
CD CD-GD CD CD OD OD 0 a l e a D D I D  CID CD CD 
a )  CD-CD CD CD 0:D a p  CD CED23GD CED CD CD 
CD CD-C1) CD CSD GD CID GD CD 
0 CD-CD CD 03D OD 
CD CD-CD CD CD 
CD GD-01 (3D 
CD CD-CD CD 
CID a o - a )  Cf) 
CD CD-CD CD 

(132) CO C3D 
CID OD C5D 

CID cc 
CD CD 
CD CI) 

0 3  GD SD COD CD CD-011 
CD c o  a o  CD CDCD CD-Ok 
0 3  • CD CB CD CDeDID 
• CD CD 4110 co-a) 

GD GD GD GC-CD 
CD CD a )  a)-co 

a o  ao 
• a )  CD-CD 
GD CD CD-CID 

CD-CD 

3 

4 

Lower Horizon Moist Munson 
alr  O H M  • CD a )  c o  GD a x a a  COD SD CID CD 
CD a r c s )  CD CD WOO MO CDCD • a n  a )  co 
C2D CD-CID c o  c o  a )  a o  CD CD525DGD CED 2 3  CD 
CD GD-GD a )  CSED OD 0 1  01) a l )  GD 
CD 0 - 0  CD CSC CED CD CD 0 
• OiDe:35) C 5 ) S D  a z  CD CD 
CD CID-a) GD CD 
CD CD-CD CD CD CD 
CD CED-811 CID CD QM 
CD CO-CD CD 

Lower Horizon Moist Munson 
CD CD-CD CD CD GD CD CD CD0723 COD SD CD CD 
CD CD-CD CD CD CD CD (2)  (3D-CD MD CD CD CD 
CD CD-CD c o  CD CD (3D CD CD•Z!D CD CD (23 CD 

GD-CD CD GD CD CD CD CD CD 
CD CD-COD CID c2D CEO GD CD CD 
CD CD-CD CD SD GD CD CD 
GD CD-CD OD CD GD 
CO CD•CZD CID CD CD 
GD OD.CE) CD CD CD 
CD CD-CID CSD 

Dry Munsell Field pH 
(2:9 CID cera CD CD C3D-4116 
C D *  CD CD CD CD CD-CD 
0 3  a )  a )  cao CD GD-CD 
• CD CD CD CID-CD 

CD 0 • 0-0 
CD CD CD CD-CD 

GD GD 0-CED 
Mb CD CD•CD 
CID CD CID-CD 

CID-CD 
Dry Munsell Field pH 

3 

1 L I 

(1 per layer) 1 2 3 4 5 
not evident CD CD CD CD • 

sharp (<5 mm) C2D C2D CD (SD CD 
abrupt (5.20 mm) CD CD CD CD SD 
clear (20.50 mm) 411111 • 0 CD • 

gradual (50-100 mm) CID CD CD CD ID 
se 1.1 0 mm) OD GD • CD • 

STRUCTURE 
Grad* of Pedality CO 1 2 3 4 5 

" 
Dominant (1) 

6 : 3 1 0  01119 ODD CID CDCID 
CiD 6281 a o  CD CD.CD CD-CD 
GD CiD CDC:3 CD CD-CD 
CID CD CD CD CD-M 

GD CD CD GD.CD 
CID CID CD (3D-CE 

GD OD CD-CD 
CD CID co.a) 
CID CID ao-ar 

CE.M 

4 
I I I 

single-grained CD CD CD CD • 
massive c o  a )  CD CD ID 

weak pedality CD 41111 CD CD MD 
moderate pedality CD • CD CD 

strong pedality CD M COD CD g=1 
Fabric (1) 1 2 3 4 5 

sandy CD CD CD CD CD 
earthy CD CD CD CD 11E) 

rough-faced peds • • CD SD 
smooth-faced peds CD CI) Cl) 0 0 

1 2 3 4 5 
CD OD CD CD CD 
CZ) CD a )  a )  CD 
CD CD CD CD CID 

/00000 
CD CD CD CD a) 
CD CD GD CID OD 
4111•111PCDCO 
CID CID CD CD OD 
CD GD GD CD CD 

/CID OD cm) CSD GD 
I Dominant (1) 

1 2 3 4 5 

20 — 

21 

22 — 

23 — 

24 — 

25 — 

26 

27 — 

28 — 

29 — 

5 

A 

Lower Horizon Moiat Munsell 
CD CD-CD OD CD CD a o  CD CD•03 GD 0311 CCD GD 
CD OD-CID CD CD CD CD CD (3p ia )  0IED OD a D  CD 
CD CD-CD CD CD CID CD GD a : a 2 3  CYD a o  ca) GD 
CD CD-CD a )  COD CD OD CD CD a) 
CD OD-CD a l  OD CID GD C3D CD 
CD CD-CD CD SD CD CD CD 
CID CD-CED CID CD CID 
CD CD-CD CD Estimated CD CD 
CD GD-COD CD Ervethite CS) CD 
C3D CID-CD CD Rooting 

Upper Depth (m) 

Dry Munsell Field pH 
(Z3 (3) SG CD CD CID-CID 
CD MD a o  GDCD.CD CID-CD‘ 
0 3  CD CID CD CD GD-CD 
CID CD CD CID C3D-CD 

CM CD CD CD-0 
CD CD CD CD-CE 

OD CD G2D-CID 
CD CD CD-CC 
GD CID GID-CE 

_ 
CD-M 

5 I I 

I 

111111410 1111-CD 
CD C D - O  CiDeCD CD-CD CD 
CD CD-GD CiDeCID CD-C2) CD 
OD CD-CID CEICD CD-CD CD 
CD (3D-GD COCO CD-GD CD 
CD C3D.C5D C3:X3) GD-COD CD 
CD CID-CD ( D a )  CD-CD OD 
CD CD-CD Cricr)  0 - •  CD 
CD CD-1111 G E D  GID 
CID CD-CID :...DaDD (3D-CD CD 

Sample Taken COARSE FRAGMENTS 
Type it per two) Sur 1 2 3 4 5 

disturbed CS) CI) CD CD CD/ 

undisturbed • • • 0 CD 
bulked CD CD CD CE) GD 

bulk density 0 CI) CD CD CD 

(3 parlays!) 1 2 3 4 5 

Base ot Observation (1) 
layer continues CD 

soil continues (3) 
equipment refusal CD 

bedrock reached • 
Dominant (1) MOTTLES 

1 2 3 4 5 Abundance 
Sub-dominant (1) 
1 2 3 4 5 

• a p  a )  CD CD not evident 
CD a )  C2D CD C2D <2% 
CD C:D CD C2D CD 2-10% 
CD CD CD CD GD 10-20% 
OD CD • CD CD 20-50% 

4lif GID CID CD 
CUD c o  a )  a )  a) 
CD CD MD CD CD 
CID CD 0 a )  a) 
CD CD CD (DC) 

CD CD CD CD CD 
i l w a )  c o  aD 
CD I S  CD CD CD 
CD CO GP CI) co 
a )  a )  CD CD a) 
CD OD OD CID CID 
CD CD CD CD CD 
a )  CD CD CD CE) 
CD CD CD CD CD 

SEGREGATIONS 

Pad Shape 

Plat), 
lenticular 
prismatic 
columnar 

angular blocky 
sub-ang. blocky 

polyhedral 
granular 
crumb 
round 

Type (1 per tayer) 1 2 3 4 5 

Fisd Size 

<2 mm 
2-5 mm 

5-10 mm 
10-20 mm 
20-50 mm 

50-100 mm 
100-200 mm 
200-500 mm 

> 500 mm 

not evident e l ib ie  l a  CD M 
calcareous CD CD CD a )  CD 

gypseous CD CD CD C:D CD 
manganiterous CID 0 CD CD 0 

ferruginous CD CD CD CD CD 
terrornanganiferous CID CID CD CID M 

CD CD CD CD OD 
CD CID CID CD ,allo 
CD CD CD CD 

organic 
identified 

not evident CD CD CD CD CI CD D 
not Identified • 41111411) CD CZ) 101, 
as substrate CD a )  CD CD CD CD not 
as rock outcrop CD CD CD 0 CD CD other 

as parent malarial CD CD CD CD CD 410P 
quartz CD CD CD CD CD CED 

feldspar CD CD CD CD CD OD 
silcrete CD CD CD CID CD a 

ironstone CAD CD CD CD CD 
bauxite CD CID ClID COD COD CID 

shells CD CD CD CID CD MD 
charcoal CID (32) CD OD (ID Okinerengte ref laid 1 2 3 4 5 

pumice CCD co) ax) CD CD 000 
opalised wood cED C3) OD OD 03) 0111 

other CUD CED OD OD CD 00) 
Amount (1 per layer) Sur. 1 2 3 4 5 

Amount (1 per layer) 1 2 3 4 5 

1 2 3 4 5 Colour 1 2 3 4 5 
CD CD CID CD CD dark 
CUD a )  CD CD CD red 
CD CD I D  CD CD orange 
CD CD GD CO CD yellow 
CD CD CD CD CD brown 
CD CD CID CD c o  pale 
CD CD CD CD CD grey 
CDGDGDGDGD gley 
1 2 3 4 5 Contrast 

CD CD CD CD CD 
CD CD CD CD CD 
GD C:D a )  CD CD 
CD CD C3D CD CO 
CD CD CD CD a) 
GD GD CD OD GD 
CD CD a l l  CD CD 
CID a )  CD CIC) CD 
1 2 3 4 5 

CD CD OD a )  a )  faint 
CD CD • CD CD distinct 
CD C2D CD 0 CD prominent 

CD CD I l i  CID CI) 
Cl) CD (2) CUD CD 
CD CD M C I )  CD 

very few (<2%) Cl) a )  GD CZ) CD Glia 
few (2-10%) 0 0 ( I )  cc) cD sap 

common (10-20%) 0 CD * 0  C3D GD 
many (20-50%) CD CD CD CD CD co 

abundant (50-90%) a o  OD CID CD CD sins 
very abundant (>90%) CD CD CD CD CD M 

Size (1 per layer) Sur. 1 2 3 4 5 
One gravel (2-6 mm) CD CD a )  CD CD Go 

gravel (6-20 mm) 0 0 0  • GB C2) OD 
coarse gravel (20-60 mm) C2D CD CD CD CD CIE 

cobbles (60.200 mm) CD 0 0 C3D CD 0 
stones (200-600 mm) CD CD CV CD CD CD 

boulders (>600 mm) CID CID CD CID CID .601, 

Sub-dominant (1) 
1 2 3 4 5 

(3 )3W CD CD MI 
CD CZ) CD CZ) MD 
CD CD CD CD GD 
CD CO a )  CO ID 
CD CD CD CD MD, 
GD CD a )  CD OD 
CZ) M GO =I 
CD CID CID CID OD 
CD CD CID CD 111D 
CID CD CID CID MD 
Sub-domlnant (1) 
1 2 3 4 5 

OD a) 
CUD CZ) 
CD CD 
a )  CD 
CD a) 
CID CD 
CD CD 
GD GD 
CD a) 

Soli Water Status 
(1 each per layer) 

1 2 3 4 5 
dry 111* • CD CD 1DD 

mod. moist CD CD 0 CD GD 
moist CD CD CD CD ID 

wet GD COD C3D CD OD 
TEXTURE 

( leach per layer) 
Texture Grads 1 2 3 4 5 

sand M CD CD CD CD 

none CD CD CD CD 0 
very few (<2%) CD CD CD CD OD 

few (2-10%) a )  a )  c o  c o  OD 
common (10-20%) CO CO CD CD GD 

many (20-50%) CD CD CD CD Cl) 
abundant (>50%) CD C5D CD CID CD 

weak CD CD CD CD a) 
strong CD CD CD CD M 

Form (1 per lapel 1 2 3 4 5 
soft segregations CD CD CD CD CD 

nodules CD CD CD CD aba. 
fragments CD CD CD CD 0 

crystals CO C3D 0 CD 0 
veins CD a p  CD CD 11L-ID 

concretions CID CID CD CD 00 
root linings CID CD co co CD 

tubules CD CD CID CD a) 
Size (1 per layer) 1 2 3 4 5 

loamy sand • • GD GD SC 
clayey sand CD CD CD a )  ID 
sandy loam OD 0 CD OD CD 

loam CD CD • CD 110 
silty loam CIC) CE) CID CD M 

sandy day barn CD CD CD CD ID 
clay loam CD C3D CID CD ED 

clay loam sandy (DGDGDCEGD 
silty clay loam OD CD CUD CID CD 

sandy clay CED CID CID CID CI) 
silty clay 02) CID CID CM CD 

clay CCD GD CED CCD CD 
fibric peat 02) 01) CID CID CD 

hemic peat CID CD CID CID CD 
sapric peat OD OD MD CD IBD 

Sand Raction 1 2 3 4 5 
coarse CD CD CD CD ID 

fine 0 W O  CD OD 

fine (<2 mm) CD CD CD CD M 
medium (2-6 mm) GE) CD C2D CD ast 
coarse (6-20 mm) CD a )  CD CD MI 

v coarse 120-60 mm) 0 CD CD CD 0 
ext coarse (>60 mm) COD a )  c o  a )  coa) 

Clay Fraction 1 2 3 4 5 
light CD CD • CD ID 

light medium CD CD CD CD ID 
medium CD CD CD CD CD 

medium heavy 0 CD CD CD OD 
heavy CID CD C3D CD SE) 



mow SURVEY TITLE: N g :  C l / W - 7 C , ( , C O i , L  P J , c r ( T T  

ilCklY1in,-,tk( L, Eim SITE LOCATION: 

Profile No. 
1 0  4 1  cm 
a D  CD CD 
CD CD C2D 
CD CD 0 
CD CD GD 
CD CO CD 
Cii) CED 
CD CD CD 
CD CD CI) 
CD CD CD 

PROFILE MAP DETAILS SURVEY DETAILS 
Map Sheet No. Eastings 

P o t e n t i a l  B S A L ?  (1) 

yes CD no GIP 

SOIL 
TYPE 
A.S.C. 

0 

CD GD CD d i  OD CD 
MCDMCDOCD 
l b  c o  a )  GD c2:1 
CD CD CD CD CD CD 
CD GO ( D O D  M GD 
(3D CD CD CD CD CD 
CID CIO d i  c o  de 
CDCDCDCD CD CD 
CilD CD CD CID CD CID 
CD CD CD CD CD GD 

S i t e  t y p e  ( 1 )  
checked CD 
detailed ID 

exclusion M 

4- 
SO 

GG 

SG 

G.S.G. 

affinity 
with 0 

SI 

VEGETATION 
Vegetation Community (1) 

unknown CC) 
rainforest CD 

wet sclerophyll forest CD 
dry sclerophyll forest GD 

woodland grass u'storey 
woodland shrub u'storey CD 

tall shrubland CD 
low shrubland CD 

heath CD 
grasslandrherbiand al, 

swamp complex CD 
littoral complex (12) 

no vegetation al)\, 

Northings Described By 
OD OD 0 CD CD CD CID•M cup cop C3) 
( D O D  ( D O D  ( D O D  (D)41. CD OD CD 
CID CD ( D C )  0 CD 410.3D CD CD CD 
cc) d i  CD C3) CID c p  CD•CD C:D C3) GI) 
( D O D  ( D O D  GD GD C13.3D (DOD 
CD CD CD 0 CD CD (1,43)  ( D O D  COD 
GO CD ( D O D  cm CaDoa) ( D O D  GD 
GD C.) 0 CD CD CD CiD•CD 0 CD CD 
CD CID CD c c  CD a n  CD•CID CD CD CD 
GD CD COD CD Go d i  CD/OD CD I D  CD 

Profile Date Photo Taken (1) No. of Layers 
profile CD 

site CD 
both profile & site 

Nature of Exposure (2) 
auger fib 

pit COD 
better CD 
gully CD 

core sample a) 
Other GD 

CID 
GD 
CD 

GD 
CD 

BIOPHYSICAL STRATEGIC AGRICULTURAL 
LAND SOIL DATA CARD 

alcove GD 
backplain CID 

bank cm 
bar CD 

LANDFORM ELEMENT (1) 
cone CD 

crater CD 
cut face Zif) 

cut-over surface OD 
beach CID dam OD 

beach ridge CD drainage depression GD 
bench 02D 
berm GI) 

blow-out OM 
channel bench OD 

cirque CID 
cliff a) 

dune Ca) 
embankment M 

estuary Gr) 
fan Crti 

fill top a) 
flood-out ID 

footslope CD 
foredune 

gully CID 
hilicrest CO 
hillslope 

lagoon CS) 
lake CE) 

landslide GSID 
levee CD 

lunette (13) 
maar GD 

mound CD 

ox-bow CD 
pan/playa CiD 
pediment (23D 

pit (ED 
plain ClID 

prior stream CD 
rock flat C33) 

rock platform CED 
scald CD 
scarp GO 
scree GM 
scroll OD 

sink hole/doline CD 
stream channel Giti 

streambed GD 
summit surface CD 

swale COD 
swamp CD 

talus C23) 
tidal creek 

tidal flat CtD 
ter CD 

trench (33) 
valley flat CID 

NSW 
GOVERNMENT 

NSW SOIL 
AND LAND 

INFORMATION 
SYSTEM 

Please MARK 
LIKE THIS ONLY: 

• Use 28  pencil 
• No pen or  biro 
• Fully erase 

mistakes 
• Make no 

stray marks 
• Numbers in ( ) 

show max. 
entries allowed 

Growth Forms (4) 
tree CD 

tree malice CD 
shrub CD 

mallee shrub GD 
heath shrub CD 

chenopod shrub GD 
hummock grass CD 

tussock grass OD 
sod grass CD 

sedge CUD 
rush CD 
torb 

fem/cycad 11331 
moss (f3) 
lichen CD 

liverwort 031) 
vine CD 

L A N D  U S E  (1) 

nationallstate parks CD 
timber/scrub/unused CD 
logged native forest CD 

hardwood plantation CCik 
softwood plantation CD 

voluninative pasture 0 
improved pasture CD 

cropping GD 
orchard/vineyard CD 

vegetables/flowers 09 
urban CD 

industrial CID 
quarry/mining 032) 

other CD 

TE CONDITION 

not identified CD 
unconsolidated CD 

gravel C3D 
sand GO 
silt 

clay CD 
organic material CD 

alluvium C5D 
colluvium CD 
lacustrine CD 
aeolian CD 
manna CID 

calcareous sand OD 
fill 0.1) 

mud CED 
till GD 

sedimentary 0 
shale GD 

siltstone/mudstone 
sandstone-quartz (El 
sandstone-lithic M 
conglomerate C:9 coarse-intermediate (Ei 

Identif ication Method (1) 
Personal assessment ID 

geology map CD 
assessment & map CD 

LITHOLOGY TOPOGRAPHY 
Substrate (3) 

limestone CM coarse-baslc 
tuft GD fine-acidic OD 

breccia M fine-intermediate GM 
greywacke ( 3 5 ) f i n e - b a s i c  OD 

arkose GD serpentine 1 0 0 ) d o l o m i t e  
GD gabbro CD 

calcrete dolente -M 
aeolianite diorite CD 

chert CD syenite CID 
jasper granodlonte CS) 

metamorphic OD adamellite CE) 
gneiss GD granite MD 

schist/phyllite (33) aplite (ED 
slate CID quartz porphyry CD 

horntels CID basalt CID 
quartzite GD andesite CID 

greenstone trachyte 
amphibolite G D ( h y a l i t e  CliD 

marble (AD obsidian CID none dB 
Igneous OD scoria C53) normal gilgai CD 

coarse-acidic GD ash crabhole gilgai CD 
agglomerate (ED linear gilgai GD 

Other lattice edger CD 
melonhole gtIgal cOD 

Other CID HYDROLOGY 
Profile Drainage (1) I Permeability (I) 

00th very poorly drained CD 
poorly drained 0 

nil CD >20-30% CD imperfectly drained CD 
<2% CD >30-50% GD mod, well-drained a) 

2-10% • >50% CD well-drained 
>10-20% 0 rapidly drained 

S u r f a c e  Condition 
1 Expected 

Rock Outcrop % (1) 

Site Disturbance(s) (2) 
natural disturban G r o u n d c e  0 Cover % 

no effective disturbance CD 
limited clearing CD 

extensive clearing co 
cleared, no cultivation 410 
occasional cultivation CB) 

rainfed cultivation CZ) 
irrigated cultivation CID 

highly disturbed CID 

CD CID 
OD CD CD 

CD C2D 
CD CD 
(DOD 
GD GD 
3 )  CID 
CD CD 
(DOD 
NI 

Current (2) 

cracked CD 
self-mulched CD 

loose gb 
soft 
firm GE) 

hardset CZ) 
surface crust (2D 

trampled CD 
poached CID 

recently cultivated CD 
water repellent (32) 

gravelly CD 
other CID 

Wet (2) Dry (2) 
CD CD 
CD CD 
11111 C3D 

CD 
G93 CD 

CD 
CE cip 

OD 
GD 

COD 

CID ED 

very slowly permeable CD 
slowly permeable CD 

moderately permeable • 
htehly permeable CD 

Slope Percent 

aDma 
CD CD CD CD 

CD CD -CD 
GD CD -CD 
CD CD CD 
C5D 
GD OD-CID 
C3) CD-CD 
CD CD-CD 
CE) CID-CD 

Slope Measurement 
Method (1) 

Site Morpho logy  (1) 
Ilat GD 

crest CD 
hillock CD 

ridge CD 
upper slope CDI 

midslope OD 
simple slope M 
lower slope ID 

open depression CD 
closed depression CCD 

inclinometer CD 
Abney level CD 
total station CD 

RTK GPS CED 
LIDAR alp 

Microrellet Type (1) 

Depth ( I )  & Extent (1) 
500 mm depth CD 

>500 mm depth CD 
(50% area CD 
>50% area CD 

SITE FIELD NOTES 
ferMalEarAt. 

Slope Morphology (1) 

--, waxing CD 
waning 0 

N.. maximal CD 
minimal CD 

Aspect (1) 

CID 
CFA CD 

OD CD CD 
S21) Ma 

GD 

I L I 

.r" 
Photo file nameJS- 

Please do not mark this space. 
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cm 
1 

— 2 — 

3 — 

4 — • 

5 — 

6 

7 

8 — 

9 — 

10 — 

11 — 

12 — 

13 — 

14 — 

15 

16 

mm 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 100 

17 — 

LAYER STATUS COLOUR (Munsell 1994L. Field pH LAYER NOTES 
Lower Horizon Moist Munson Dry Munsell J iper  W M  1 

• 4 0 • C D  COD cr) gia CID q a  CDcal ao139 M CID CD CD (EAD OMCOD D C D  
CD C D - m c o m a D o c c  CADK3D110 OD CD CD CD I I  CID CD CD.CD CD-CD 
CD 01111 CD CO CD CID a )  0 1 4 9  CD CD CD CD GED CD CD CD CD CD-CD 
CD CD-CD CE) CD CED s p  111. 0 1  me CD CD I I  CID-CD 
CD CD-CID CO CSOCOD IAD CD 0 121) W CD-GD 
• C5D-CD 4111 133) OD CD aID cm CD C3) 00 

see 
F i e l d  p H  T e s t  M e t h o d  ( 1 )  

Raupach 0 test strip all 
OH meter CD 

H C I  ( 1 )  
no effervescence M E D  OD a. 

audible/slight &fem. C2) CD CD CD ea  im 
sham] effervescence a aNM 

B o u n d a r y  Distinctiveness 
CD CD-GD 0 CD CD OS CAD OD-CAD 
CD 0 - 0  CD CD CID CD CD OD-CD 
Cl) GED-CD CD 0 CD CD CE) CID-CD , 
CD CD-CD CID CDCD 

18 — 

19 — 

20 — 

21 — 

23 

24 — 

25 

26 

27 — 

28 — 

29—. 

Lower Horizon Moist Munsell Dry Munsell Field pH 2 
101 - G D * a a  CD CID CID 0 1  CD*23/ CAD SELD CD CD Cal CID 631 M CD 0 - 0 1  
CD CID-CD CD CD I D  CD CD C 2 , 0  a r  OD CD CD CD 111111 OD CD (TW—) CD-CD 
GD CD-CD 0 CD OD OD c l )  c r i c s  CD CD CD CD CD CD CD CS CD CD-C2) 

0-3 CD CD-CD GD ZED OD 011 CD CD CD 111111 c:o CD C D - 0  
C3D GD-CO CD CD CD CD • D  CD GD (2).CO , 

(1 per layer) 1 2 3 4 5 mil 
not evident CD CD CD CD es  sem 

sharp (<5 mm) COD CD CZ) C D . .  =IN 
abrupt (5-20 mm) CD CD CD CD es 
clear (20-50 mm) 0 CD CD CD a r  MIN 

gradual (50-100 mm) (31) cc) c5) as ant 
diffuse 1>100 mm) CD CD CD CD CO 

GD C ID -0  CD 110 OD a p  a )  Gs) 0 CD CD•CAD 
CD ac-gpo CD CD 0 CD GNI 4116-CD 
CD CDCD CD CD CD CD CD c o - a )  
CD CID-CD CD CD CD CI) ClD OD-CD 
OD C D 0 )  CD CID-CD 

Lower Horizon Moist Munsell Dry Munsell 
_ 

Field pH 3 1 
110.11-CID 4 0  CD az) c o  CD MKES CD CD a s  CD (23103) CID ED CD 0-41111 
CD O D M  CD CID 4 0  CD 4111 C E D  CD CD CD C5D 4 0  CID CD CDCD M C D  
CD CD-CD GD a D  CD CD CD C S  CD 0 COD CD OM c o  CD CD CD C2D-CD\ , 1 
CD CD-CD CD ZED CD gle CEO CD CD 4 0  CID CD CD CD-CD 

S T R U C T U R E  MINI 

Grada of Pedallty (1) 1 2 3 4 5 
single-grained a )  CD CD CD 

massive CD CD CD CD se  mt 
weak pedality CD CD a )  CD * I D  ME 

moderate pedality 4.1111 a t  0 es imm 
strong pedafity CD CD CD CD .40 

Fabric (1) 1 2 3 4 5 wwl 
sandy CD m CD CD e a  MI 

earthy c p  c o  cr. a p  we me 
rough-faced peds 4 0  0 0  I D  CD es ma 

smooth-faced pads 0 0 OD CD a. 
Dominant (1) Pod Shape Sub-dominant (1) 

CD GD-CO CO 232) OD CD VD 0 CD NM CO CIDKI) 1 2 3 4 5 1 2 3 4 5 mll 
CD CDCS) CD 182 CID GD GD CD CD (3D C D - 0  CD CD a )  CD CD platy CD CD CD CD se  ml 
CD CD-GD(S) 0 e l  G D *  410.CD CD CD m CD CD lenticular CD CD 0 0 ea 
CD CD-CD 0 CD CD GD C!) CD-CD CD CD 0 CD 0 prismatic c o  CD CD CD es 
CED CID-CD CID ( D C ! )  CID CD CD-CAD CD a )  0 CID CD columnar CD CO C3D CO err 
c o  0 - 0 1  CD CD-CD CD CD C5) CD CD angutar blocky CD CD CAD CD s* 

Lower Horizon Moist Munsell Dry Munsell Field pH 4 I 
, 

411 4 0  * C D  a o  sub-ang. blocky c v  CD CD Cl) or. 
CD C D - 0  CID 0 0 OD CD c c a z g a o s z c o c a c c g  CD AB CD CAD/ C D - 0  CD CD CD CD CD polyhedral c o  CZ) CD CD es Iml 
CD CDCD CD 0 CD CD c o  CDC3) CEED CS) CD CD CD OD OD (2 )  0 . 0  CD-CC, , , , , , /31D CD CD CD CD granular CD CD CD CD 111' NM 

CD CD-CD CD C3) CID OD CD CCICED CZ) CD CID a )  CD CD CD t2:9 CD C D - 0  , CD CD CD 0 CAD crumb CD CD CD CD we ems 

A CD CD-CD CD dB CD CID OD CD CD OID CID CD CD CDCAD /332) ClID CID OD CID round CID CID MD CID GIO MN 

9 .  CD CD-CD CD 22:1) CID CD CD CD CD CO CD GD-CE Dominant (1) Peel Size Bub-dominant (1) elm 
CD a > a o  c o  am am a o  CD CD CD CD cs>a)k 1 2 3 4 5 1 2 3 4 5 isms 
CD ° D U D  CD CD CID CD CD CD-CAD CD OD CD CD CD <2 mm OD CD CD CD a .  IIIIII 

CZ) CD-CD CD CD CD a )  CD C D - 0  , CD CZ) CZ) CD CD 2-5 mm CD CD CD CD ea mai 
CD C D - 0  CD OD CID CE (S) COD-CS) , I D  a p  CD CD CD 5-10 mm CD a-)  0 CD se  ewe 
CD CDCD OD CD-CE CD GD 0 CD CO 10-20 mm 0 GD 0 C3D C. 

Lower Horizon Moist Munich! Dry Munn!'  Field pH 5 I 
, 

CD 11111 CD CD 0 20-50 mm CD CD CD CD as M 
GD a a • a o  CD CD 0 CD CD CDGES CD rEin OM CD CD CD CD 070 CD CD-CE 
CD CD-CD CD CD CID 0 ( i D i a )  CM CD CD CD 0 HID 0 CD.CD CD-CC 
0 c o - a )  cE) CD CD a g  a )  a:x2:9 CD CD C3) CD (7.310 CD CS CID ao-a3  
• CID-C3D CD GM CD CIO CD CD CD CID CS) CD CAD C D C k  

GD-CD CD ED OD CD CD C3D CD 0 CD C D - 0  , 
CD CD-CD 0 CD OD CD C3) OD CD CD 0 - 0  
CD CDCAD CAD CD CD GD CD GD-CC 
CD C D - 0  0 Estimated CD 0 GD CD CD-CID 
03) CD-CD CD Effective GD OD a )  CD CD-CE 
CD 0 - 0  CD Rooting CO-cic 

• Upper 

u (iD a x a )  artitm CO-CD 4 0  (3 per layer) 1 2 3 4 5 Type (1 per eyed Sue 1 2 3 4 5 
c o  ct)-cD as se OD-CO CD disturbed CD CD CD CD CD 
CD C 2 ) - 0  es es CD-CID QD undisturbed 4 0  I D  4 0  CD CD 

S CD CD-CID CEVCD CD-CA) CD bulked CD CD 0 Ci) CD 
T CD CID-CD MOOD C3D-CD (3D bulk density CD CD CD CD CD 

R CD CD-CAD CE.C33 CED-05) CC Base of Observation (1) 

C!) CD-CD c r a m  CD-411 soil continues 
layer continues 4111 

CD A OD CiD-CD ( S D  CID-CD CD 

T CD CDC:ED ea  • * CD-CD CE equipment refusal CID 
CD 0 - 0 4 4 ,  0 ) -CD rar bedrock reached GD 

Depth (m) Sample Taken 

Dominant (1) MOTTLES Sub-domlnant (1) 
1 2 3 4 5 Abundance 1 2 3 4 5 

4111 4 0  CD CD CID not evident CD CD OD 0 CD 
C2D CD CD C2D GD <2% CD CD CD CD CD 
CD CD CD C2D CD 2-10% CAD CD M I  CD CD 
(3D CD CO CD CO 10-20% CD CD 0 CD CD 
CiD CD 0 .  CiD CD 20-50% CI) CD CD CD CD 
1 2 3 4 5 Colour 1 2 3 4 5 

CD CD CD CD CD dark 
CD a )  0 a p  CD red 
a )  a p e s  m a )  orange 
CO CD CD C3D CO yellow 
CS) CD CD CD CD brown 
( I )  CID CD 0 i )  CD pale 
CD CD CD CD 0 grey 
CD GAD CD CD CD gley 
1 2 3 4 5 Contrast 

CDCDOCDCID 
CD CD CD CD CD 
CD CAD CD CD CD 
GD 0 /  CD CO 
CD CD CD CD CD 
CD CiD CID CD CD 
CD CD CD CD CD 
CID CD CD CID CD 
1 2 3 4 5 

Cl) CD CD CD OD taint CD CD CD Cl) CD 
0 CD 411 CD CD distinct CD CD AD CD CD 
CD CD CD CD CD prominent CD (3)  0 )  CD CD 

0 CD OD CID CD 50-100 mm CD CiD CD OD V D  M= 

CD GD CD CD CD 100-200 mm CD 0 CD CD *4 
CD CD CAD (1)  CD 200-500 mm CD CD CD CD C .  lin 

CAD CD OD CS) > 500 mat CD CD CD C9 e a  =II 

SEGREGATIONS Soil Water Status 
(1 each per layer) 

Type (1 per layer) 1 2 3 4 5 1 2 3 4 5 
not evident alb 4110 Mb Oa CD dry I I I  VII CD CD se  me 
calcareous CD CD CD CD CD mod. moist CS) 0 1 0  CD se wee 

gypseous CD ( D C )  CD CD moist CD CD CD 11>4-P IIME 
COARSE FRAGMENTS manganiferous CD CO CD CO CD wet COODCOGD INN 

ferruginous CD CD CD CD 0 TEXTURE 
not evident CD CD Cl) CD CD CD ferromanganiferous CD CD CID CID CD (1 each per layer) 

not Identified 111S111110411CDCD organic CD CD CD CD CD Texture Grade 1 2 3 4 5 
as substrate CD CD CD CD CD 0 not identified CD CD CID CD a )  sand CD CD CD CID a s  MN 

as rock outcrop CD CD CD CD CD Cri other CD CID OD OD CD loamy sand CD CD CD CD se Iwo 
as parent notarial CD CD CAD CD CD CD Amount (leer layer) 1 2 3 4 5 clayey sand CD CD CD CD 

quartz CD CD OD CAD CD CAD none ( D C )  ( D C )  CD\ sandy loam CO ( D  CI) GD cir 
feldspar GE) CD CD CD CD CD very few (<2%) CD CD CD CD CD loam CD CD CD CD 
sibrete CID CD CE CID CD CD few (2-10%) CD CD CAD CD CD silty loam I N  01) CD Cl) 414 

ironstone CD OD CD GD CE CD common (10-20%) CO OD ( D U D  CO sandy day barn CD CO ( D C )  se ow 
bauxite OD OD OD am am am many (20-50%) 0 CD CD CD CD clay loam CD CD 0 1  CD se  NM 

shells OD OD CID CD CD CD abundant (>50%) CD 0 0 0 CD clay loam sandy CD 0 CAD OD me 
charcoal OD OD CD OD CID CIZ*Strength (leer lawn 1 2 3 4 5 silty clay loam Cr!) OD OD CID era rem 

pumice CUD MD OD CD OD 031 weak CD CD CD CD CD sandy clay CD OD CD CID 410 MN 

opalised wood CH) C13) CD OD CID strong CD GD CD CD CI) silty clay MD OD CID CM 414 NM 

other OD CD MD CD Cal Forrn (1 per layer) 1 2 3 4 5 clay CO) cm am am) I g o  I= 

Amount (1 per layer) Sur. 1 2 3 4 5 
very few (<2%) CD CS) CD OD CD Cr 

few (2-10%) 411 VID 4 0  CD CD 
common (10-20%) CD CID CD CD CD CD 

many (20-50%) CD CD CD CD CD CD 
abundant (50-90%) OD CD CO CD CID CID 

very abundant (>90%) CD CD 0 0 CD Cl) 
Size (1 per layer) Sur. 1 2 3 4 5 

fine gravel (2-6 mm) CD OD CD CD CD CD 
gravel 16-20 mm) 0 I n  0 alb CD CD 

coarse gravel (20-60 mm) CD 0 CD a )  CD co 
cobbles (60-200 mm) COD CO CD CD CD GD 
stones (200-600 mm) GD GD CD CD (5D CA) 
boulders (>600 mm) CD CID C9 (20 CE) C9 

soft segregations CD CD M CD a )  fibric peat OD CID (13) 03) tE0 
nodules CD CD CD COD CD hemic peat CID 03) (1 )  tla 

fragments 0 CAD CD CD CD sapric peat OD OD OD OD Gr:, sem 
crystals CD CO CD CD CD Sand Fraction 1 2 3 4 5 

veins CD CD C3D 0 CD coarse CD CD CD CD ea 
concretions OD CD (3D CID C3D fine CZ) CD CD C D . .  Mei 
root linings CD CD CD CD CD Clay Fraction 1 2 3 4 5 

tubules CD CAD CD CID CD light CD CD CD CD 411. 
Size (1 per layer) 1 2 3 4 5 light medium CD C23 a )  CD se 

fine (<2 mm) CD CD CD CD CD medium 0 0 0  4 0  " 
medium (2-6 mm) c o  CD CD CD CD medium heavy a )  0 CO GO ifs NMI 
coarse (6-20 mm) CD CAD CD CD CD heavy CD CD CD CAD .114, 

v coarse (20-60 mm) CID CI) CD CD CO 
ext coarse i>60 mrnI CD CD 0 CD CD mum 

Now 
1111 



SURVEY TITLE: AiEbl 
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SITE LOCATION: 
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PROFILE MAP DETAILS 
Profile No. Map Sheet No. Eastings NorthInge Described By 

9 0  MB CD CD C3D a )  CD CD CD CD CD e n  CD CD CD I N  CD CD CID CD.CD CD CD CID CD CD CI31) OD OD 
CD CD CD CD CD CD 110 CD CD CID C3D CD CD CD CD CD CD CD a )  CD•40) CD C3D CD OD CD Eii) OP OD CD 
CD CD CZ) CD CD CD C2) l a  aii, CD CID C2D CZ) CZ) CD CD C2:) CD a >  410C2D CZ) CD CE) OD a l  SED CB CD CD 
CD CD CD CD C2D 4 0  CD CI) CD CD CD CD CD CD 41! CD CD a )  CI) fraCITh c D  cr) ciD c D  c r  Go a n  cio op 
CD C3D 411CD CD C3D CD CD CD CD CD 4119 GS CD CD CD CD GD C3D CD.CD CD CD e l  CD CID CEO CD 40 
ap CD CD CD CD CD (3D CD CD I D  CD CD CD CD cm CD 1111111 CD Oil CD•CD CD CD CD CD CO GO CD CD 
CID CD Cii) CD CD CD CD CID CID CD <3D CD CD /11, CD CID CD CD CD °EKE) CD CID GID CD CD 3D 
CD CD CD CD a )  C )  CD CD CD CD CD CD M CD CD CD CD a )  CD Cre(=> r i .  CD CZD CD CD (li 
CD COD CD I D  03D CID CD CD 3 )  CD OD CID OD CD OD CD CD CD CD CD•CD OD CD CID CD CD CD 
CD CD CD CD 0911 CD CD CD CD e n  CD CD CD CD CD CD CD 4111 CD Wir....i t D  GO 3D CD CD 3) 
Potent ia l  B S A L ?  (11 S i t e  t Y 0 e  (1) 

yes CD no el 
checked CD 
detailed efai 

exclusion CD 

SURVEY DETAILS 
Profile Date Photo Taken (1) No. of Largo 

GOVERNMENT 

NSW SOIL BIOPHYSICAL STRATEGIC AGRICULTURAL AND LAND 

profile CD 
site CD 

both profile & site M t  CD 
Nature of Exposure (2) CD 

auger OD ID 
pit CD CD 

batter CD cv 
gully CD 

core sample ID 
other CD 

LAND SOIL DATA CARD INFORMATION 
SYSTEM SOIL 

TYPE 
A S.0 

VEGETATION LANDFORM ELEMENT (1) 
Vegetation Community (1) alcove CD cone GD footslope 

unknown CD backplain at) crater M foredune M 
rainforest CD bank 0 0  cut face GED gully GE, 

wet scleropnyll forest CD bar CD cut-over surface CD hIlIcrest M 
dry sclerophyll forest CO beach CD dam OD hillslope 40 

woodland grass u'sforey CD beach ridge CD drainage depression n lagoon GD 
woodland shrub u'storey CD bench OD dune CD take CID , tall shrubland CD berm 0 )  embankment CID landslide 030 

low shrubland CID blow-out GM estuary c320 levee CID 
heath CD channel bench CD fan GD lunette CD 

grassland/herbland 1 0  cirque GO fill top CD) maar CID 
swamp complex OD cliff CD flood-out GD mound C5) 
littoral complex CD 

no vegetation CD 
L I T H O L O G Y  

Growth Form (4) Substrate (3) 

ox-bow (3Z) 
pan/playa 
pediment CED 

pit GO 
plain CIED 

prior stream CD 
rock flat CID 

rock platform 35) 
scald Clig 
scarp 03) 
scree 
scroll CID 

sink holeidoline Please MARK 
stream channel LIKE THIS ONLY: CD 

streambed 
summit surface . Use 2B pencil 

133) ( D  CD 

swale GD . No pen or biro 
swamp 031) • Fully erase 

talus CED mistakes 
tidal creek CUD • Make no 

tidal flat CD stray marks 
tor a )  • Numbers in 

show max. valltereyn flcaht 
entries allowed 

TOPOGRAPHY 
Slope Percent 

tree CD not identified CD limestone GM coarse-basic Car GO an -ese tree mallee CD unconsolidated CD tuff C3D fine-acidic ID) CD CD CD.CD 
Shrub CD gravel CID breccia C50 tine-intermediate (3I) CD GD-C!) 

mallee 'shrub CD sand CD greywacke G I  fine-basic Cal CD CD O) 
heath shrub CD silt CO arkose GD serpentine M I  CD WM 

chenopod shrub CD clay CD dolomite ao gabbro (31) C5D CD•CD 
hummock grass CD organic material CD calcrele CED dolerite CID e n  GD-GD 

tussock grass S I  alluvium CD aeolianite CilD diorite GD CD (DM 
sod grass CD colluvium CIO chart CID syenite CO CD CD.CED 

ledge CD lacustnne 01) jasper CE) granodiorite GD M.r cm•csD 
I rush CD aeolian Ci) metamorphic M adamellite GD Slope Measurement 

forb cz) manna CCD gneiss CID granite G9 Method (1) 
tern/cycad CD calcareous sand CD schistiphyllite G53 aplfte GD 

moss a )  fill (33) slate CM quartz porphyry GM 
lichen CP mud CD homfels CD basalt GD 

liverwort 0 0  till M quartzite CID andesite GOP 
vine CD sedimentary e l  greenstone CID trachyte (ID 

inclinometer CD 
Abney level OD 
total station CD 

RTK GPS GD 
LIDAP 

shale CID amphibolite CD) rhyolite ClID Microrelief Type (1) LAND USE (1) siltslone/mudstone CD) marble (ED obsidian GI) 
CD OD national/state parks CD 
(E) timber/scrub/ ur aused CD 

logged native forest CD 
CD hardwood plantation CD 

affinity softwood plantation CD Identification Method (1) 
with C )  voluninative pasture 4111 personal as.sAgsment ID 

improved pasture CD 
croaping CD both assessment & map CD very poorly drained CD 

orchard/vineyard CD Rock Outcrop % (1) poorly drained EP 
vegetablesfiliewers GD nil CD >20-30% GD imperfectly drained CD 

Iftban CD <2% all0 >30-50% CID mod. well-drained CD 
industrial M 2-10% CD >50% CD 

quarry/mining CD >10-20% CT2 
other ED 

sandstone-quartz CD igneous (g) scoria (BD 
sandstone-Irthic GD coarse-acidic (SD) ash CED 
conglomerate CD coarse-intermediate G20 agglomerate Mi 

other CM 

HYDROLOGY 

Site Morphology (1) 
flat as 

crest 
hillock ea 

ridge as 
upper slope ..i 

midslope 
simple slope • 
lower slope 43, 

open depression as 
closed depression 4W 

Slope Morphology (1) 

waxing 4111 
N ,  waning -N.. maximal KO 

minimal as 
Aspect (1) 

none CM 
normal gilgai CD a150 

crabhole gilgai CD GD C )  CD 
linear gilgai CD C53 
lattice gilgai CD Ci) 

melonhole gilgai CD 
other CD 

geology map CD Profile Drainage (1) Permeability (1) 
very slowly permeable CD 

slowly permeable CD 
moderately permeable ID 

highly permeable CD 

Depth (1) & Extent (1) 
5 500 mm depth CD 

500 mm depth CD 
s 50% area CD 
> 50% area ap 

well-drained es 
rapidly drained ca, SITE FIELD NOTES 

Surface Condition 
SITE CONDITION Current (2) 

Site Disturbance(s) (2) cracked CD Ground natural disturbance CD self-mulched CD Cover % 
no effective disturbance CD loose Se 

limited clearing CI) CD CD soft MD 
extensive clearing CD CD CD CD firm CD 

cleared, no cultivation 120 CD CID nardset CD 
occasional cultivation a n  CD CD surface crust GD 

rainfed cultivation CD CD CD trampled CD 
irrigated cultivation CID C3D CD poached CID 

highly disturbed CD aD CD recently cultivated OD 
CD CD water repellent M 
CD CD gravelly CD 
BID a &  other CG) 

Expected 
Wet (2) 

CD 
CD 
fat 
4118 
GD 

GD 

CD 

Dry (2) 

CD 
CD 
CD 
GD 
CD 
CD 
GD 

A W N '  

Photo file namels• 

Please do  not mark this Space. 

111101111011111110EEIVEDOCIEDEEJE11] 4563 



mm 0 10 20 30 40 50 80 70 80 90 100 110 120 120 140 160 170 180 

2 — 

3 — 

4 — 

5 — 

6 — 

7 — 

8 — 

9 
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16 — 

17 — 

18 — 

19 — 

20 — 

21 — 

22 — 

1 

LAYER STATUS COLOUR Munsell, 19941 Field pH 
Lower Horizon Moist Munsell 

•1111-00D CD CD GS CID I P  CDPGES CD ED ICID CD 
CD 0-1110 CD CD CED CD CD c r a m  a s  ac) CD CD 
• c p - a )  CD GD CD Cil) CD = K a  CD CD CD CD 
CD C3D-CD MD CD • CD a)., 
CD C D - 0  CD GC, CD aCD 
C3D C3D-GD • BD 
CD OD-CID CD 
CD a > a )  GD 
CD CD-CD CD 
CD (3D-CD CD 

ap 
cat) a) 
CD CD 
CD CD 

Dry Munsell .11 per layer) 
OE3DID CD CD-1111 
CD • CD CD G D  CD-CD 
CM CD CID OD CD CD-M 
119 r2D CD a CD-CD 

CD CD CD CiD•GD 
MD CD CD (3D-CD 

• OD riNi-CD 
CD GO CD-CD 
CID CD CD-CID 

GD-CED 

LAYER NOTES F i e l d  p H  T e s t  M e t h o d  (1) 
Raupach • t e s t  strip ap 
p1-I meter CD 

1 

1 _  1_ 

23 —I 

24 — 

25 — 

26 — 

27 — 

28 — 

5 

2 

3 

Lower Horizon Moist Munson Dry Munsell Reid pH 21 
0 0  4111)-(D CD a ) s i c m c D c r . c c o o n t i n t r o  COD 

0 - 0  CD a )  CD CD I D  CEPC5D • CID GD CD 
• GD-01 CD 0 CD CD CD cowzi, cm) CD CEED CD 
CD CD-CD CD CO CD • ( E )  CD CD 
0 0 - 0  0 CM CED CD GD GD 
CD CD•CiD • ED 
CID CD 
GD CD-CD CD 
CD CD-CID CD 
CED CID-CD OD 

Lower 

CD • CD 
CD gi) 
CD CD 
CD CID 

Horizon Moist Munsell 
filf * a d  CD CD CD CID OD CDPC13) C20 CD 
CD CD-CD CD CD MP CD • C2>a)  0 OD CD CD 
CD CD-CD CD 0 CD CD cz) CDKES) CD CD CZO CD 
• C3D-C:D CD CSED OD I D  CD CD a) 
GD CD-C3D CD CD OD CO CD• 
CD CD-CD BD MD CD CD 
CD OD-CID CD • CD 
CD C D 0  CO GO CD 
GD G D G  CD CAD 
CD GD-GD GD 

CEDEECIDED CD CD-CD 
CD • COD a )  CDOD 
DS C30 CD CM CD CD-CD 
• CD a p  a>a) 

ala) GD cip m o  
az) a )  CD 01100 

GD CD CD-CD 

, 
CD CD-CD 

CD a )  CD-CID 
CD•CID 

1 1 

1 

Dry Munsell Field pH 3 I 
CS OD ED CD COY CD-41110 
CD • CID CD CD CD CD-CD 
CS CD CD 221) a )  CD-CD 
• 03) a )  gib aD-cD 

GD CD GD-GD 
OD CD CD C D 0  

CD CD 1111-0, 
OP CD CO-CD 
CD CD CD-CD 

CODE 

4 

Lower Horizon Moist Munsell 
COD a r a )  cop a )  GE) a )  CD CEXM fiG CD co 
CD CID-CD GD CD CID CD CD COPGDGS) CID CD CD 
C2D CD-CD a )  a )  0::) MD CD CDKEa CD CD CDO CD 
CD a p - a >  CD GED CD CID (10 CD CD 
GD CD-GD CD (so CD GD OD GD 
CD CD-CD CD (ED GD c5D 
CD CID-CD GD OD CD 
CD a x a D  CD CD CD 
CD CD-CD GD CD CSD 
CID COD-CD CD 

Dry Munson Field pH 
GIOCED0319 021CD cac-a) 
CD GB CD CD CDPCD CD-CD 
CGD3D CE) E a  a )  CD-CD 
02) CD CD a )  arm 

GD GD C3D-G111( 
(2)  CD CD CD-CE 

CID OD CD•CE 
CD a )  arcr 
CID CD CED-CID 

CID-M 

H a  (1) 
no effervescence • I I  GO CD CID 

audibleJslight efferv. CD Cl) CZ) CD a) 
strong ettervescengeeV CD CD CD CD 

B o u n d a r y  D is t inc t iveness)  
(1 per layer) 1 2 3 4 5 

not evident a p  CD CD CD CD 
sharp (<5 mm) a: )  CD (ID CD CD 

abrupt (5-20 mm) CD a )  C3D C3ID GD 
clear (20-50 mm) e r  CD SID GD CD 

gradual (50-100 mm) CD e a  CD CD i3D 
diffuse (>100 mm) CD qmpr cDCDCD 

STRUCTURE 
Grade at  Pedallty (1) 1 2 3 4 5 

single-grained CD CD CD CD CD 
massive a )  GD CID CD CD 

weak pedality c o m a )  CD OD 
moderate pedality 0 5  CD CD CD CD 

strong pedality CD CD • CD CD 
Fabric (1) 1 2 3 4 5 

sandy CD CD CD CD CC) 
earthy CD CD CD C2D COD 

rough-faced oeds a OD 0 CD a) 
smooth-faced peds GD C3D GD GD CD 

41 

Dominant (1) 
1 2 3 4 5 

OD CD CD CD CD 
GD CD CD a )  CD 
CD CD CD CD CD 
GDCDCDCDCD 
CD CD CD CD CD 
CD • • CD CD 
▪ c r )  CD a )  CD 
CD CD CD CID 
CDODCDCDCID 
ICED CM OD CID CD 

P a d  Shape 

platy 
lenticular 
prismatic 
columnar 

angular blocky 
sub-ang. blocky 

polyhedral 
granular 
crumb 
round 

Sub-dominant (1) 
1 2 3 4 5 

(3)  a )  a )  cc) cci 
CD CD a )  CD CD 
CD CD CD CD CD 
00000 
( D C )  CD CD CD 
CD ( D C )  CID CD 
a )  CD GD a )  CD 
CD CID CID CD CD 
CD CD ( D C )  C11) 
CD GED OD CID CD 

Dominant (1) 
1 2 3 4 5 

Lower Horizon Moist Munsell Dry Munsell Field pH 51 
GD COD-GD CD CD CD MD CD CEXED ora trz)COD 
CD CID-CD CD a )  CID CD CD CDCID GSM CED CD CD 
CD CD-CD CD 0 CCD CD CDPC1) a o  (2:3) GD 
CD CD-CD c p  a ) C S  CED CD GD GD 
CD GD-GD CD I D  CED C3D GD 
CD GD-CD CD MD CiD CD CD 
CD CD-CD (2) CD CD 
CD CD-CD a 4  Estimated CD GD 
GD GD-CD a d  Effective C3D CED 
CD CD-CD C3D Rooting 

Upper Depth (m) 
MS Il i -CD C C M  011"(3) CD 
CD CD-CD CIDOCD 0 - 0  CD 

13 CD CD•CD CIDICED CD-CD a) 
S CD a p c o  c c s a )  a > c o  cu 

A 

CD CD-c3D 01110 CD-GD GD 
CD CD-CD 0 0 0  CD-CD4110 
GD CD-CD CDICED CID-CD CD 
GO CD-40 m a )  ( p i s  M 
CD CED-GD CDCID CD-CD CD 
OD COD-CD CD1CD CD-CD s 

Dominant (1) ',KITTIES 

aD <ED cEr c31>ask_ 
CD CID a )  CD-CD C D 0  
COCOCD231) CD arrcr 
cup a o  CID CD CD-CC 

GD CD CD CID-0 
MD CD CD CD-M 

CD CD CD-0 
CD CD CD-M 
CD CD CID-CD 

CD CD CD CD CD 
CD 0 CD CD CD 
a CD CD CD c» 
CD OD 4 0  CO CD 
CD CD CD CiD CD 

XID) CD CD GD CD 
/ a )  GO ( D C )  CO 
( D C )  CD CID CD 
GD a )  a )  CD CD 

Pad Size 

<2 mm 
2-5 mm 

5-10 mm 
10-20 mm 
20-50 mm 
50-100 mm 
100-200 mm 
200-500 mm 

> 500 mm 

Sub-dominant (1) 
1 2 3 4 5 

CD CD CD CID CD 
cz) CD C2D c2-3 
CD CD CD CD CD 
GDGDGDCDcb 
( D C )  CD CD CiD 
CD CD CD CID CD 
CD CD CD CD cp 
CiD CID CD CD CID 
CDCIDC1) COD (3D 

SEGREGATIONS Soil Water Status 
(1 each par layer) 

Sample Taken 
(3 per layer) 1 2 3 0 5 
disturbed a )  CD CD CD CD 

undisturbed OD OD 0 CD GD 
bulked CD C3D CID CD CD 

bulk density CD CD CD CD CD 
B a s e  of Observation (1) 

layer continues CD 
soil continues CD 

equipment refusal CD 
bedrock reached ail 

Sub-dominant (1) 
1 2 3 4 5 Abundance 1 2 3 4 5 

• 1 1 0 a )  a )  a )  not evident 
(2 )  CD CD CD CD <2% 
CD CD OD C3D CD 2-10% 
a )  c o  c4) a )  c o  10-20% 
CD COD • OD CD 20-50% 

9 1 1 / 0  CID GD 
CD CID GE) CO) GD 
a )  a )  CD CD CD 
a )  CID CD CD 
C5D CM CD CSD CD 

COARSE FRAGMENTS 
Type 1 perlayen Sur 1 2 3 4 5 

Type (1 per layer) 1 2 3 4 5 
not evident 0 OP 411, CID CD 
calcareous CD CD CD CD CD 

gypseous CD CE) CD CD CD 
manganfferous CD CD CD CD GD 

ferruginous CD CD CD CD CD 
ferromanganiferous CD CD CD CID CD 

organic CD CD CD CD a) 
not Identified CD CD 0 CD CD 

other CD CE) CD CD CD 

not evident CD CD CD • CD CD 
not identified 1 0 1 0 4 0  CD CD G D a s  

substrate CD CD CD CD a )  CD 
as rock outcrop C3:) GD GD CD CD CD 

as parent material CD CD CD CD CD CZ/Amount (1 per layer) 1 2 3 4 5 
quartz CD GD LID CD CD GD 

feldspar CD 0 M O  CD cp 
Muerte CD CD CD CD CID 

ironstone CD CD CD GE) CD CD 
bauxite az am CID COD CIS) CLID 

shells MD CD CD CIED CD OD 
charcoal CT) CD 03D CD CM 

pumice MD CD CM CCD C3) 
opalised wood CDCDCDCDCD CD 

other CD CID 01) CD CD GE. 

none 411540 • CD CE:i 
very few (<2%) GD CD CD CD 

few (2-10%) CD c p  CD CD CD 
common (10-20%) CD CD 0 a )  0 

many (20-50%) a )  CD CM CD CD 
abundant (>50%) CD CD CD CID CD 

C.D.Strength (1 per layer) 1 2 3 4 5 

Amount (1 per layer) Sur. 1 2 3 4 5 
1 2 3 4 5 Colour 1 2 3 4 5 

CD CD CD CD CD dark 
( D C )  CD CD CD red 
CD CD CID CD a )  orange 
CD CO CD CD CD yellow 
CID CD CD CD CSD brown 
GD GD CID CED CD pale 
CD CD • GD GD grey 
CID CID CD CD CD gley 

CDCDCDODCD 
CD GD CD GE) OD 
a )  a )  ow a )  CD 
C3D CD G )  CD M 
CD CD CD CD CD 
CD CID OD CID 0 
CD CD CD CD CD 
CD CID CID CD CD 

1 2 3 4 5 Contrast 1 2 3 4 5 
0 CD CD CD CID faint 
CM CD 4 0  a )  GD distinct 
COD CD OD CD CD prominent 

CD CD CD CD CD 
CD CD 4116 CD ap 
CD CD a )  a )  CD 

very few (<2%) 0 CD CD CID CD CD 
few (2-10%) 41111 CD CD CC 

common (10-20%) CD CD CD GD GD CC 
many (20-50%) CD a )  CD CD CD CD 

abundant (50-90%) CE CD CD CD CD CC 
very abundant (>90%) CD CD CD CD CD CD 

SIZE (1 per layer) Sur. 1 2 3 4 5 
fine gravel (2-6 mm) CD CD CD CD CD M 

gravel (6-20 mm) • 0 0 CD CD M 
coarse gravel (20-60 mm) a )  CD CD CD CID CC 

cobbles (60-200 mm) GD a )  a )  CD CD CD 
stones (200-600 mm) CD CD a )  CD CD CZ 

boulders (>600 mm) CID COD CD CD 

1 2 3 4 5 
dry CD CD CD CD 

mod, moist a )  am a CD CD 
moist CD CD a )  CD CD 

wet GD CD 0 CD 0 
TEXTURE 

(1 each per layer) 
Texture Grade 1 2 3 4 5 

sand CD 0 CD CD 0 

weak CD CD CD CD CID 
strong CD CD CID CD CD 

Fonn [1 per Wed 1 2 3 4 5 
soft segregations CI) CD CD CD CD 

nodules C2D CD C2D CD C2D 
fragments CD CD CD CD CD 

crystals GD CD OD CD CD 
veins GD CD CD CD CD 

concretions CD CD CD CO CD 
root linings CD CD CD CD GO 

tubules CD CD CD CD CD 
Size (1 per layer) 1 2 3 4 5 

loamy sand a )  cz) CD CD CD 
clayey sand CD CD OD CD a) 
sandy loam CD a )  CID CD (243 

loam CD • CD CD CD 
silty loam M I  GID C3D CD GOD 

sandy day loam a )  CD CD CID GD 
clay loam CID CD CD CID cap 

clay loam sandy CD C3E) CSED CD CD 
silty clay loam CD MD CED CID CID 

sandy clay CID CD CD CID CD 
silty clay CID CD 02) CU) C12) 

clay CD MD * 0 0 )  CD 
fibric peat ii3) (I3) (13) 

hemic peat OD OM 03) CD CID 
sapric (teat CID CD MD MD CID 

Sand Fraction 1 2 3 4 5 
coarse CD CD CD CD CI) 

fine CD a )  GD CD 

fine (<2 mm) CD CD CD a )  CD 
medium (2-6 mm) CD CD CD (DC) 
coarse (6-20 mm) CD a )  a )  CID 

v coarse (20-60 mm) GO CD CO CD 0 
ext coarse (>60 mm) C3D CD CD CD CD 

Clay Fraction 1 2 3 4 5 
light f ib ap, CD CD CD 

light medium CD CD CD a )  CD 
medium CD CD CD CD CD 

medium heavy CD CD C3D C3D GD 
heavy CD CD • CD CD 

29 — 
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= SITE LOCATION:  b „  - z- ... 
Profile No. 
• a .  CD 
CD M CD 
CD CD CD 
CD CD CD 
CID CD M 
CD CD la 
0 CD CD 
CD CD CD 
CID CID CID 
M CID M 

P R O F I L E  M A P  D E T A I L S  S U R V E Y  DETAILS 
Map Sheet No. 
CD CD CID CD 
CD CD CD lib 
CD CD CD CD 
CD CD a CD 
GD 0 CD M 
CD CD (S) CD 
CD CD CD CD 
CD CD CD CD 
• CD CD CD 
CID SD OD CID 

Potent ia l  B S A L ?  (1) 

yes CD no OD 

Eastings 
CD CD CD OD CD 0 
CD CD CD CD CD a) 
a OP C2D CD CD a) 
CD CD CD CD CD OD 
COCIDGO 00CD 
CD CD a t  CD CD CD 
0 CID CD a l  CD at 
CD CD CD CD a )  Co 
CS) CD CD CD • M 
CD CD CD CD CD CD 

S i t e  t y p e  ( 1 )  
checked M 
detailed • 

exclusion CD 

Northings Described By 
CID CD l a  CtD CiDirCD CD CD CD 
CD CD CD CD CD CD C C ' S !  CD CD OD 
CZ) CD CD CZ) CD CD CE.CID CD GD CD 
GD • a )  CD a )  CID CID•CD a )  CD CD 
CD CD CD CD GO CC ODKID CO CD • 
CD CD CD CD CO CD CEX•a) CD CD CD 
0 CD C D • C E )  CEs3) CD CD GD 
CD a D  CD 0 a )  CD allIK:D SIP CD CD 
CD CID CD CD CD CD CEXIED CD CD CD 
CD GO CD CD OD CD MBOD M a l  CD 

Profile Date 
CD CEO CE) CID CD 

CDCIDdiD•11111CD 
41111 SD CB CD a) 

CD OD 08) cab CD a) 
(3) ea a )  a) 
CD CE5) GD CD M 
GD (3D CD 
CD CED CD 
CD CD CD 
CD CD CD 

Photo Taken (1) 
profile CD 

site CD 
both profile & site al 

Nature of Exposure (2) 
auger CD 

pit CD 
batter CD 
gully CD 

core sample • 
other CD 

NO. of Layers 

CD 
CD 
GD 

GD 
GD 

BIOPHYSICAL STRATEGIC AGRICULTURAL 
LAND SOIL DATA CARD 

SOIL 
TYPE 
A.S.C. 

0 

SO 

GG 

SG 

A 

1 
L 

c 1 
G.S.G. 

GD 
CE CD CS) 
CED 
CD CD 
CD CD CD 
CD CD CD 
GD CH) OD 
CD OD CD 
CD CD 
CD ID 
0 OD CD 
(SD CD 
CD CD CD 
CD CD 

CD 
CD 

VEGETATION 
Vegetation Community (1) 

unknown CD 
rainforest C2D 

wet sclerophyll forest CD 
dry scferophyll forest GO 

woodland grass u'storey CD 
woodland shrub u'storey CD 

tall shrubland CD 
low shrubland CD 

heath CD 
grassland/herbland 

swamp complex CD 
littoral complex CED 

no vegetation M 
Growth Forms (4) 

tree CD 
tree mallee CD 

shrub CD 
mallee shrub CO 
heath shrub CD 

chenopod shrub CD 
hummock grass CD 

tussock grass 0 
sod grass CD 

sedge (19 
rush CI) 
forb a2) 

fem/cycad CED 
moss OD 
lichen CD 

liverwort OD 
vine GD 

L A N D F O R M  E L E M E N T  (1) 

alcove COD cone a) 
backplain CD crater CZ) 

bank (25) cut face (353) 
bar GD cut-over surface CIII) 

beach M dam C55) 
beach ridge CD drainage depression GI) 

bench CUD dune CID 
berm 021) embankment (13) 

blow-out MD estuary (28) 
channel bench C39 fan CD 

cirque Cd1) till top GD 
cliff CD flood-out 129 

footslope CI) 
foredune CD 

gully M 
hillcrest CD 
hillslope 

lagoon CO 
lake Ca) 

landslide C33) 
levee CID 

lunette Cal 
maar C53) 

mound CED 

ox-bow GD 
pan/playa GM 
pediment GM 

pit GM 
plain GD 

pnor stream CD 
rock flat GD 

rock platform aD 
scald OD 
scarp OD 
scree CD 
scroll CUD 

sink hole/doline C59 
stream channel r3TD 

streambed 
summit surface CD 

swale 
swamp GM 

talus GM 
tidal creek CID 

tidal flat GD 
tor GD 

trench (MD 
valley flat al) 

atai 
NSW GOVERNMENT 

NSW SOIL 
AND LAND 

INFORMATION 
SYSTEM 

Please MARK 
LIKE THIS ONLY: 

C-2. GD ID 

• Use 28  pencil 
• No pen or biro 
• Fully erase 

mistakes 
• Make no 

stray marks 
• Numbers in ( ) 

show max. 
entries allowed 

LAND USE (1) 

affinity 
with 0 

national/state parks CD 
timber/scrub/unused GD 
logged native forest CD 

hardwood plantation (Mk 
softwood plantation CD 

voluminative pasture 
improved pasture CM 

cropping CD 
orchard/vineyard CD 

vegetables/flowers 039 
urban CED 

industrial CD 
quarry/mining C3) 

other C20 

LITHOLOGY 

Substrate (3) 
not identified CD limestone OD coarse-basic C3) 

unconsolidated a )  tuff I D  fine-acidic ail 
gravel C3D breccia (23) fine-intermediate GD 
sand 0 greywacke (3)  fine-basic Cal 
silt CD arkose I D  serpentine (33) 

clay CD dolomite CID gabbro (20 
organic material CD calcrete (Zi) dolerite GD 

alluvium CD aeotianite ClID diorite CED 
colluvium CD chert CID syenite (5l) 
lacustrine OD jasper GD granodiorite GD 
aeolian M1 metamorphic M adamellite GD 
marine CED gneiss CID granite (13) 

calcareous sand (53) schist/phyllite M aplite GD 
fill (E) slate (31/ quartz porphyry Mi 

mud (33) hornfels CID basalt 015) 
till eit) quartzite GA) andesite 339 

sedimentary 4 P  greenstone C51) trachyle dli) 
shale (131) amphibolite (22) rhyolite GD 

siltstone/mudstone C3) marble a D  obsidian aD 
sandstone-quartz 03) igneous 312) scoria (ED 
sandstone-lithic (2:1) coarse-acidic (320 ash G3) 
conglomerate CD coarse-intermediate OD agglomerate Ili 

Other ID 

TOPOGRAPHY 

Slope Percent 
4111D CiD0 

OD CD CD -CD 
CD CD-CD 
ao ma) 
CE) CD-Co 
CD •-CD 
CD CD-CD 
CD CD-CD 
CID CD-CID 
M CD-CD 

Slope Measurement 
Method (1) 

inclinometer GD 
Abney level CD 
total station a) 

RIK GPS CD 
LIDAR 

Site Morpho logy  (1) 
flat CD 

crest CD 
hillock OD 

ridge CO 
upper slope CD 

midslope GD 
simple slope M 

lower slope ea 
open depression CD 

closed depression CUD 
Slope Morphology (1) 

waxing OD 
waning 0 

\ maximal CD 
minimal 0- 

Aspect (1) 

Identif ication Method (1) 
personal assessment la 

geology map CD 
both assessment & map CD 

Rock Outcrop S (1) 
nil CD >20-30% CD 

.c.2% • >30 - 50% CD 
2 - 10% CD >50% CD 

>10-20% CD 

HYDROLOGY 

Microrel ief  Type (1) 
none • 

normal gilgai CID 
crabhole gilgai CD 

linear 
lattice gilgai GD 

meionhole gilgai CD 
other GD 

Profile Drainage (1) I Permeability (1) 

Surface Condition 

Depth (1) & Extent (1) 
very poorly drained CD 

poorly drained 11. 
imperfectly drained CD 

mod, well-drained CD 

rapidly drained 
well-drained S I T E  F I E L D  NOTES 

: f t C L : t C  S I T E  CONDITION 

Site Disturbance(s) (2) 
natural disturbance M 

no effective disturbance Cl) 
limited clearing CD 

extensive clearing 0 
cleared, no cultivation allt 
occasional cultivation OD 

ranted cultivation CD 
irrigated cultivation CID 

highly disturbed CD 

Ground 
Cover % 

CD CD 
CD CD CD 

CD CD 
CD CD 
GD GD 
CD CD 
CD CD 
CD CD 
CDCD 
• 

Wet (2) 
cracked CZ) CD 

self-mulched CD CD 
loose a 40 

soft 
firm CD CM 

hardset CD 
surface crust CAD CD 

trampled CD 
poached CID CID 

recently cultivated OD 
water repellent (39 

gravelly OD 
other CD CD 

Current (2) Expected 
Dry (2) 
CD 
GD 
CD 
CD 
CD) 
CO 
CD 
GD 

CID 

very slowly permeable CD 
slowly permeable • 

moderately perrneable GD 
highly permeable a) 

5 500 mm depth CD 
> 500 mm depth CD 

& 50% area CD 
> 50% area CD 

CD 
aio ES 

CD CD CD 
010 

GD 

t 

1 1 1  

• Photo file name/s: / 
E y ,  

c••••• 

1 1 1 1  1111 

1 1  1 1 1E11 
`ft 

Please d o  not mark  this space. 
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LAYER STATUS COLOUR (Munson, 1994) Field pH LAYER NOTES 
Lower Horizon Moist MunseII Dry Munsell (1 per layer), 1 I 

119 tililti-CD OD c o  11111 CID • CCPCEDCODOD CD c o  am) COD 69:D CED COD CID-411 
CD CD-CD CD CD CD CD CD CCK32) • CID CD CD CID CID CD CCPCD CD-CD 
CD C2D-4111 CD CD CD CID CD CDP223) CD CD 2:5) S i n  CD CD 239 CD-C2D , 
a )  CD-CD C32) 2519 Me GID CD CD M I  C9) CD CD CD•CD 

GD-GD CO CD OD CEO GD 432i) GD CD GD-CD 
CD C5D-CD CD SD CD CD C5) G1D • CD CID•CD 
CD CID-CD CD CD CE CD CD 

F i e l d  p H  T e s t  M e t h o d  ( 1 )  ma 
Raupach M I  test strip CD MN 
pH meter DD 

H C I  (11 
no effervescence 111111 0 0  CD es 

audible/slight efferv. CD CD CD CD 
etronci effervescence c D  C D . '  * * 

B o u n d a r y  D i s t i n c t i v e n e s s  
(1 per layer) 1 2 3 4 5 

a )  c D - c o  c o  CD CD CD CD GD-CD not evident CD Cl) CD CD all̀  Ma 
CD CD-CD CD CID CD CD CD CID•CID . sharp (<5 mm) CID DD CD a ) . .  MN 
CD CID-CD M CD-CD abrupt (5-20 mm) CD CD ( )  a )  as 

5 — Lower Horizon Moist Munsell Dry Munsell Field pH 2 1 clear (20-50 mm) • • CD a )  es 
e a  41110CID CD CD M t  CID CD CCIPC5) CED OM CD aD co;) a )  211) CD OD M A D  gradual (50-100 mm) COD a )  CD CD ss 
a >  CD-CD CD CD CED CD g o  = K m  r e  a u  CE) CO a D  O S  CEO a )  ( i rik , ) CD-CD diffuse (>1091m , ir. e s  . is 11. INM 

6 — CD C D - M  C2D C3D CD CD CD CICIKED CD CD CO) CD 229 CD CD C C ) .  CD-CD STRU - R ow 
CD 

GE) (1 ) -C)  CD 551:3 CED 
C D 0 *  CD CD CD-CID Grade e t  Podatity (1) 1 2 3 4 5 

fZD OD CD CD OD CD 
C D - C ] ) 2  CD a D - •  CD CB OD • CED D • 

single-grained CD CD CD CD aS OM 
7 _ 

CD CD-C]) i n  o n  C D e c o  a ) c l o c n  CD-CD massive CD CD CD a )  SS Mil — 
CD CD-CD CD CD CID • CED 40-C9 weak pedality CD CD CD CD., 
CD CD-CD CD CD CD CD a )  00-Go moderate pedant)? • • CD CD Cs im 

8 — 
CD CD-CD-CD CD CD CID CD CD CD-CID strong pedallty a )  a )  i n  ) am— 
a o  CD-CD CD CD-CD Fabric (1) 1 2 3 4 5 im 

Lower Horizon Moist Munsell Dry Munn!! Field pH 3 I 
, 

9 — 

10 — 

11 — 

12 — 

13 — 

14 — 

15 — 

16 — 

17 — 

18 — 

• 0D-04119 CD CD CD CD CIDIKED (B) 219 CD CD 23) CD SD CID CD CD-CD , 
CD 0 - C D  CiD CD • CD • CCKED CD CD CD CD 0 CE) CDPCID CD-CD 
CD CD-CD CD OD CD CID CD CCIP714 CD CD CM CC9 CD CID CM CD a2PCDk 
a )  CD-CD CD C5ED CD a OD c o  C2) • CED c o  CID CD-CD 
CD GDiCID CO (2D CD CD OD a )  SD CD CD GD-a) 
CD CD-CD CD CiD CD CD CD CD c5) CD 0-4111 
• CDCD • CD CD • CID-05D 
CD CD-CD CD CD CD • CD CID-M 
CD CD-CD aD a o  0 01) a)-CD 
CD CD-CD a )  CD-CD 

Lower Horizon Moist Munsell Dry Munsell Field pH 4 
CD CD-CD CD CD CD CID CD CDP2:2 OD tia) CD c o  cs,  OD SD CD c o  Cio-ac 
CD CD-CD CD a )  OD CD CD CM Cl) CD CD CD 019 CE CD CDCD CID-CD 
a )  a m  c o  a o  CO D a )  MaCCD CD c o  a 3  cs) c o  aD e l  CD c o - c c  

A CD a > a )  aD aza a o  mo c o  CD CD CID CED CD CD CD-CD 
9 *  CD GD-GD CD CED CD CD CO a )  OD 

CD (3D-CD CD ED CII) c o  CD a )  CD CD CID - 

Dominant (1) 

sandy CD CD CD CD ea 
earthy CD CD CD aD 

rough-faced pads M I D  l e  CD alk 
smooth-faced pads GD CD C. 

Pod Shape Sub-dominant (1) 

net 

1 2 3 4 5 1 2 3 4 5 law 
CD CD CD CD CD platy CD CD 0 CD es  I= 
CD CD Cl) CD CD lenticular CD CD aD CID SS NM 
a )  a D  CD a )  a..) prismatic a D  C2D CD a).'. 
CD CD CID OD a )  columnar CD CD GDGD e s  MI 
CID CD CD CD CD angular blocky CD CD CD a D  alp an 

a r i a )  CD) sub-ang. blocky CED CD GED CID (7. ill. 
CD CD CD CD polyhedral CD CD a )  CD aa imo 
CD CD CD CD granular CD (1)  CD CD as 

CD CD CD CD CD crumb GO CD CD CD a) 
CD CUD CD C52) CID round -, CID OD CID OD U.) MN 

Dominant (1) 
1 2 3 4 5 

CI) aD-CD CD CD CID CD CD CD-CD 
CD COCO GO CD CD CD a )  C7D-CC 
CD CD-CID CD CD CD CD CID CE-C]) 
CD 01>C9 C3D C3D-CC 

Lower Horizon Moist Mutual! Dry Munson Field pH 5 I 

CD CD-CD CD CD CD CID Cl) CCK23) CD 611D CD CD CUD CU) 439 CD CD C D M  
CD CD-CID CD OD COD a )  CD c 2 > a )  8,5) c o  CD CD CD MD CD CD CDPCD 
CO) CD-CD CD GD CD CD CD CDPCOD CiD CD CD CD CD CD CD 239 CD CD-C]) , 
c o  a r m  aD SD ceD cao CED CD CD 
GD COP:32) CD 4353 OD CD CD GD 
CD CD-CD COD GD 
CID CED-(3) CD 
CD C D - C I A  Estimated 
(20 CD-a)  Effective 
CD a o - a o  CD Rooting 

19— 0, a 
Upper Depth (m) 

u CD CD-COD M I M S  0 - C E ) 0  13 per (aver) 1 2 3 4 5 Typen per lawn Sur 1 2 3 4 5 ferruginous CD CD CD CD CD TEXTURE los 
CD CD-CD CDPCD (1)-CD CD disturbed CD CD CD a )  CD 

20— 
B C D  CD-CED CDCD CD-C2D CD undisturbed 411. • 0 CD GO 
S a o  a D - a )  a c c o  a r a )  CD bulked CD ( D O )  CD CD 
T CD CD-C]) CDICD 0 - C D  GD bulk density CD CD CD CD CD 

21 — 
R CD CD-CD CIDOCI) CD-CS) CD Base of Observation (1) 
A OD CD-CD M i r a )  CD-418 CD layer continues op 

T c D  c o . a )  c o a : n  CD-C1) CD soil continues CD 
CD COD-COD a m p  CD-CD CD equipment refusal CD 

22 — E CD CDCED Cine3D CD-C3) CD bedrock reached GO 
Dominant (1) L I M E S  Sugdominant (1) 

OD CD CD CD CDCD 
GD GD 

CD CID CD CID (3) 0 )  m o m  
COD CD CD CD CD-C]) 
CD a )  C7) CD CD-C]) 
CD CD C3D CD CD-CL 

CD c o  CD CD CD 
CD CD a D  CD CD 
d i )  a l  CD a D  C:D 
rC0 GD GD GD GD 
CD CD • CD CD 
CD a )  GD CD 
a )  CD CD CD GO 
CD CID CID CD CD 
• M a )  CD CID 

Pad Sire 

<2 mm 
2-5 mm 
5-10 mm 
10-20 mm 
20-50 mm 
50-100 mm 
100-200 mm 
200-500 mm 

>. 500 mm 

Sub-dominant (1) mal 
1 2 3 4 5 am 

CD CD OD CD as 
CD CD CD C D . - .  Eml 
CD CD CD C ] ) . ' .  NM 
CD OD a )  CD es 
CD CD CD CD sa 
CD CO OD OD ss 
a D  a )  cc) a D  Ca mi 
CD CD aD CED 
OD CD CD CD se 

23 — 

24 — 

Sample Taken 

1 2 3 4 5 Abundance 1 2 3 4 5 
C5D ( D O )  not evident 111111 GO CD OD C3D 

a )  CD CD CD CD <2% CD CD CD CD CD 
CD CD CD CD CD 2-10% CD CD CD CD CD 
COD GD GD CD CD 10-20% CM CD • CO GID\ 
a D  CD ell) CD (1) 20-50% CD CD CE) CD CD 
1 2 3 4 5 Colour 1 2 3 4 5 

25— CD CD CD CD dark 
a )  Cl) a )  c r )  CD red 
CD CD • CD CD orange 

26— GD CD CE) CD a )  yellow 
CD CD a )  CD a )  brown 
CID CID C3D CD CD pale 

27 CD CD CD CD CD grey 
CD CD CD CD CD gley 

28 

29 

1 2 3 4 5 Contrast 

CD CD OD OD M 
CD CD CD CD (2) 
C9 a )  (Da) 
GD GD CD Cu) 
c o  act a D  CD CD 
CDCDCD CD CIE 
CD CD • CD M 
CD CD a )  a )  Co 
1 2 3 4 5 

CD CD C )  ( I )  faint 
CD CD • CD CD distinct 
CD CD aD a )  CD prominent 

CD CD a 3  CD CD 
CD a D  e CD M 
CD CD CD a D  cc 

(1 each per layer) 
S E G R E G A T I O N S  Soil Water Status 

Type (1 per layer) 1 2 3 4 5 1 2 3 4 5 
not evident • 4119 • CD CD dry 41!) CD CD c r )  arb 
calcareous CD CD CD CD CD mod. moist CD • CD e s  mi 

gypseous CD COD a ) C D  COD moist C3) CD CD CD s e  INIE 
COARSE FRAGMENTS manganiterous CD CO OD 0 CD wet M a )  CD CD es 

not evident 4 .  4111 41. CD CD CD farromarrganiterous CD CD CD CD CD (1 each per layer) 
not identified CD CD CD I S  C23 organic CT) CD CD CD CD. Texture Grade 1 2 3 4 5 
as substrate a D  CD CD a )  CD CD not identified CD (H) CD CD CID sand a )  CD CD CD 
as rock outcrop CD CD GD CD CD CD other CD CD 01) CD OD loamy sand a )  CD CD CD es 

as parent material CD CD CD CD CD Catimount (1 per leyw) 1 2 3 4 5 clayey sand a )  a )  CD a )  
quartz CD CD (30 CD CID GD none dB I D  BM CD CD sandy loam CD CD CD CD a1 

feldspar CD CD CD CD CD (11 very few (<2%) CD CD QD CD GD loam CD CD CD CD aS 
Ovate CD CID CD aD caD CD few (2-10%) CD CD CD CD CD silty loam CD CD (S) ap 

ironstone a )  CD CD CD 0 )  0 )  common (10-20%) CD CD CD CDCD sandy clay loam CD G o m m . .  mi 
bauxite CD CD CD CID CUD CID many (20-50%) CD CD CD CD CD clay loam OD C E O )  CID es 

shells CD CD CD .320 CO) CD abundant (>50%) CD CID CD CD CD clay loam sandy CD CD (S) CD iirs 
charcoal MD OD CED CD (32) alogrength (1 prided 1 2 3 4 5 silty day loam g g  031) CID 4‘0 

' pumice CM GM MD CD CD GM weak CD CD CD OD CD sandy clay CID CD CID CID M 
opalised wood CID CEO CD CD CID OD strong CD CD CD CD Cl) silty clay CD (33) MD CUD PPP am 

other CD MD CID CID ozo OD Form (1 per layer) 1 2 3 4 5 clay CCD • CDD eh. 
Amount (1 per layer) Sur. 1 2 3 4 5 soft segregations CD CD CD CD CD (brio peat GM CB (13) GD a§ NMI 

very few (<2%) CD C2D CD CD CD co 
few (2-10%) a )  CD CD CD OD 

common (10-20%) a )  CD CD CD OD GC 
many (20-50%) COD CD CID CD CD ) 

abundant (50-90%) CD CD CD CD CD CD 
very abundant (>90%) CD CD CD CD CD OD 

nodules CD CD CD CD CD h e =  peat CD CD OD CID 03 
fragments a )  CD CD CD c o  &steno peat COD CD CEID CID Pca mi 

crystals a )  a )  a )  c o  GO Sand Fraction 1 2 3 4 5 
veins C5D CD CD CD CD coarse CD CD CD CD a s  um 

concretions CD CD CD CD (3 )  fine C2D CD GD CD es 
root linings CD CD CD CD CD Clay Fraction 1 2 3 4 5 MIN 

Size (1 per layer) Sur. 1 2 3 4 5 tubules CD CD GED CD CD light a D  CD CD CD ea NW 
fine gravel (2-6 mm) CD Cl) CD CD CD CDN 

gravel (6-20 mm) CD CD CD • CD CD 
coarse gravel (20-60 mm) CD CD CD CD CD CD 

cobbles (60-200 mm) GO CO a )  CD CD CD 
stones (200-600 mm) CO CD a )  CD CD CD 

boulders (>600 mm) CD OD C5) CD GD CD 

Sae (1 per layer) 1 2 3 4 5 light medium CD C2) CD CD sa 
fine (<2 mm) CD CD CD CD CD medium i n  • CD CD so 

medium (2-6 mm) CD ( D C ] )  CA) CD medium heavy C3D C3) OD CD ea me 
coarse (6-20 mm) CD CD CD CD CD heavy CD CD • CD se 

v coarse (20-60 am) CD CD CD GID C2D 
en coarse (>60 mml a )  CD CD a )  CE) 

MEI 
IIIMIO 

or. 



SURVEY TITLE: 661/6,Ece PkojE-,cr = 
SITE LOCATION: L,OC,011eang 

„ 
Profile No. Map Sheet No. 

PROFILE MAP DETAILS SURVEY DETAILS EastIngs 
ccD OD CD 
OD CD CD 
C2D CD C2D cz) 
CD CD O r  CD 
C3D CD c o  CD 
CD CD CD CD 
CD CD CD CD 
CD CD CD CD 
• CD CD CD 
CD OP CD CD 

Potent ia l  EISAL? (1) 

yes CD no • 

SOIL 
TYPE 
A.S.C. 

CD cop ca) a >  a)* 
CD CD OD CD CD CD 
We I D  CD CD (2) CD 
CD CD CD a p  CD CD 
( D  CD 3 )  GD CD CD 
CD CD CD CAD CID 

a p  asp c o  ao 
c o  CD CD CD a )  CD 
CD CD CE) OP ( I )  OD 
CD CID cst) c u  CD cu 

Site Noe (1) 
checked CD 
detailed WA 

exclusion CD 

Northincis Described By 
cip cco c o  c o  G o  c r o c o  c o  a o  CD 
OD CD OD CD (3) CD CD•WP CD CD CD 
CD Go c2) CD CD CD C2:NC2) CD CD CD 
CD 0 1  CD a )  c o  c p  :Luca) OD CD CD 
CD GD GD (3D GO CD m i f f )  CD CD • 
CD CD c o  CD CO) CD a / C D  CD CD CD 
• CD CAD W I  CD CD O D @  CD CD CD 
CD CD CD c o  CD CD cr M O M  @ 
CID CD CAD CD • • ClDwOD OD CD CD 
c o  CD CD CD CD CD ( - n e n  cap a r  CD 

Profile Date Photo Taken (1) 
profile @ 

site CD 
both profile & site 411 

Nature of Exposure (2) 
auger CD 

pit CD 
batter (I) 
gully @ 

core sample • 
other CD 

No. of Layers 

OD 
CD 
CD 

GD 
cip 

BIOPHYSICAL STRATEGIC AGRICULTURAL 
LAND SOIL DATA CARD 

SO 

GG 

G.S.G. 

affinity 
with @ 

VEGETATION 
Vegetation Community (1) 

unknown CD 
rainforest CD 

wet sclerophyll forest @ 
dry sclerophyll forest CD 

woodland grass u storey a) 
woodland shrub u'starey CD 

tall shrubland CD 
low shrubland CD 

heath co 
grassianwherwand 

swamp complex cm 
littoral complex CD 

no vegetation CD\_ 

LANDFORM ELEMENT (1) 
alcove I D  cone a) 

backplain crater CO) 
bank CM cut face ID 

bar CID cut-over surface CID 
beach M dam CM 

beach ridge c a  drainage depression ED 
bench CD dune 030 
berm CD 

blow-out C22) 
channel bench CED 

cirque CO 
cliff CD 

embankment CB) 
estuary GE, 

fan CD 
fill top ID 

flood-out al) 

footslope ell 
foredune 

gully CZ 
hillcrest CD 
hillslope 33) 

lagoon 0E0 
lake CD 

landslide GM 
levee CD 

lunette CD) 
maar 

mound (CS) 

Ox-bow CiD 
pan/playa ID 
pediment CD 

pit ID 
plain ClID 

pnor stream CD 
rock flat 03) 

rock platform CiD 
scald CID 
scarp CID 
scree (23) 
scroll CD 

sink hole/doline 
stream channel M 

streambed 1321) 
summit surface CD 

swale 
swamp ID 

talus al) 
tidal creek GED 

tidal flat OD 
tor CD 

trench M 
valley flat CID 

atrit 
NSW 
GOVERNMENT 

NSW SOIL 
AND LAND 

INFORMATION 
SYSTEM 

Please MARK 
LIKE THIS ONLY: 

CD W I @  @ 

• Use 2B pencil 
• No pen or biro 
• Fully erase 

mistakes 
• Make no 

stray marks 
• Numbers in ( ) 

show max. 
entries allowed 

Growth Forms (4) 
tree CD 

tree mallee CD 
shrub CD 

mallee shrub CD 
heath shrub CD 

chenopod shrub a) 
hummock grass CD 

tussock grass WID 
sod grass CD 

sedge CDD 
rush ED 
forb 

fernicycad CD 
moss CIL 
lichen (B) 

liverwort CUD 
vine CD 

LAND USE (1) 
national/state parks CD 

timberfscrubiunused cp 
logged native forest CD 

hardwood plantation CD 
softwood plantation CD 

volun./native pasture ID 
improved pasture @ 

cropping @ 
orchard/vineyard Cl) 

vegetables/flowers CM 
urban CD 

industrial M 
quarry/mining CZ: 

other CB) 

SITE CONDITION 
Site Disturbance(s) (2) 

natural disturbance OD 
no effective disturbance CD 

limited clearing CD 
extensive clearing GD 

cleared, no cultivation 
occasional cultivation CD 

tainted cultivation @ 
irrigated cultivation GID 

highly disturbed GO 

Pm 
Al i m  I 

- 
Please do  not mark this space. 

wm 

0 MEIM0110111111110MILIMMOMMEI 
z 0 

LITHOLOGY 
Substrate (3) 

not identified CD 
unconsolidated CD 

gravel CD 
sand CD 
silt a) 

clay CED 
organic material co 

alluvium CID 
c011uvium ac> 
lacustrine 
aeolian 
marine 

calcareous sand 
fill 

mud 
till 

sedimentary 
shale 

siltstoneimudstone 
sandstone-quartz 
sandstone-hthic 
conglomerate 

iimestone CE10 
tuff 321) 

breccia 
greywacke C180 

arkose CO 
dolomite CD 
calcrete 

aeolianite 
client OD 

jasper CID 
metamorphic CM 

gneiss CED 
schist/phyllite 

slate 
homf els ab 
quartzite 311) 

greenstone CEO 
amphibolite M 

marble 
igneous 

I D  coarse-acidic ED 
C21 coarse-intermediate M 

coarse-basic M, 
fine-acidic GD 

fine-intermediate ID 
fine-basic M 
serpentine GiD 

gabbro MD 
dolehte 
diorite 
syenite 0ZD 

granodiorite 
adamellite 

granite CIED 
aplite 

quartz porphyry ctic, 
basalt 

andesite ID 
trachyte 
rhyolite GZ: 

obsidian CM 
scoria ID 
ash cOD 

agglomerate ID 
other 

Identification Method (1) 
personal assessment 410 

geology map @ 
both assessment & map CD 

Rock Outcrop % (1) 
nil CO '20-30% CD 

<2% • >30-50% GD 
2-10% c r ,  >50% CD 

>10-20% CM 

HYDROLOGY 

TOPOGRAPHY 
Slope Percent 

OD CD.* 
CD CD 4110-CD 

c o  c o  -¢) 
CD CD-CD 
C3D CD-U) 
a p  co-cm 
c o  CD-CD 
OD CD-CD 
CD (3D-CID 
CD (D.@ 

Site Morphology (1) 
flat WO 

crest CD 
hillock CD 

ndge GD 
upper slope @ 

midslope cOD 
simple slope CD 
lower Slope CD 

open depression @ 
closed depression M 

Slope Measurement 
Method (1) 

inclinometer CD 
Abney level CD 
total station CD 

RTK GPS II 
LIDAR • 

Slope Morphology (1) 

waxing @ 
waning WI 

\ maximal cla 
minimal @ 

Aspect (1) 
Microrellef Type (1) 

none CD 
normal gHgai CD 

crabhole gilgai CD 
linear gilgai op 
lattice gilgai COD 

melonhole gilgai CE) 
other CID 

Profile Drainage (1) 
very poorly drained CD 

poorly drained It 
imperfectly drained CD 
mod, well-drained GD 

well-drained 
rapidly drained 

Ground 
Cover % 

Surface Con 
Current (2) 

cracked CD 
self-mulched aD 

loose ID 
soft • 
firm CD 

hardest (7) 
surface crust CID 

trampled 3D 
poached CD 

recently cultivated (a) 
water repellent CD 

gravelly CD 
other CD 

dition 
Expected 

czo 

310 

CD 

Dry (2) 

3D 
CD 
CD 
cr, 
CD 
CID 

ca) 

CD 

Permeability (1) 
very slowly permeable CD 

slowly permeable CD\ 
moderately permeable BO 

highly permeable GD 

Depth (1) & Extent (1) 
5 500 mm depth CD 
>500 mm depth CD 

5 50% area co 
>50% area co 

SITE FIELD NOTES 
6 

M> CD COD 
639 

7 \  • C1' 
Pho to  Photo file name/s. //.17, ,f i .  c--2) 

„ ' 1 1  1 1  

3 

1 1 1  

4565 
• • 










































































































































