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Department of Planning & Environment
GPO Box 39
SYDNEY NSW 2001

Dear Mr Withington

Re: Neubeck Coal Project — Site Verification Application

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

| Department of Planning

I aceived

14 APR 201

Scanning Room

James Wearne
Group Approvals Manager

Enclosed
e Response from SLR Consulting Pty Limited.
¢ Revised Biophysical Strategic Agricultural Land (BSAL) Verification Assessment report (SLR
2015).
e BSAL Soil Data Cards for the Neubeck Coal Project.
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SLR®

31* 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 Dermosol (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 Watt Street Newcastle NSW 2300 Australia
(PO Box 1768 Newcastle NSW 2300 Australia)

T: 6124037 3200 F: 6124037 3201 E: newcastleau@slirconsulting.com www.slrconsuiting.com
ABN 29 001 584 612
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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



Centennial Angus Place Pty Ltd 31 March 2015
Neubeck BSAL Verification 630.10980

Page 4

8. The profiles described seem to consist of 3 separate sets, with overlapping numbers — for 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 of 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. The 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.

sedSivereetl | Nene | O
Core 006 1
October 2012 Core 007 2
Core 002 3
Core 1 4
Core 2 5
Core 3 6
August 2014 Core 4 s
Core 5 8
Core 7 9
Core 8 10
Check 1 1"
Check 2 12
Check 3 13
Check 4 14
Check 5 15
Check 6 16
Check 7 17
Check 8 18
Check 9 19
August 2014 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 001584 612
10 Kings Road New Lambton NSW 2305 Australia

(PO Box 447 New Lambton NSW 2305 Australia)
T:612 4037 3200 F: 6124037 3201
E: newcastleau@slrconsulting.com www.slrconsulting.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 Consuilting.

SLR Consulting disclaims any responsibility to the Client and others

in respect of any matters outside the agreed scope of the work.

DOCUMENT CONTROL
Reference Status Date Prepared Checked Authorised
630.10980 Draft 22 January 2015 Murray Fraser Clayton Richards  Clayton Richards
630.10980 Final 30 January 2015 Murray Fraser Clayton Richards  Clayton Richards
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1 INTRODUCTION
11 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
21 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 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. 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. If BSAL is part of a larger contiguous mass of
BSAL then the boundary of 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 of investigation that the proponent
can undertake. If the proponent has access to the land then the BSAL verification
requirements for on-site soils assessment as described in sections 6 and 9 of the
Interim Protocol should be met. If the proponent does not have access then the
proponent should develop a model of soils distribution guided by sections 6 and 9
based on landscape characteristics using the information listed in Section 5 of the
Interim Protocol.

It is important to note that for either approach, if 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
if 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 of soil sampling required as explained in Section 9.6.1. The proposed
activity on parts or all of the project area may be of low risk to agriculture and so
may only require a sampling density of 1:100 000. Alternatively other areas may
be at higher risk of impact and so should have a sampling density of 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 Likely | Possible | Unlikely Rare

1. Severe andf/or permanent damage.
Irreversible impacts

2. Significant and for long term damage.
Long term mgt implications. Impacts
difficult or impracfical to reverse.

3. Moderate damage andior 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.

4.  Minor damage andlor shori-term impact
to agricultural rescurces or industries.
Can be managed as part of routine
operations

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

= low risk
= medium risk

= high risk

Table 2 Agricultural Impact Risk Ranking — Probability Descriptors

Level Descriptor Description

A Almost Certain Commeon or repeating occurrence

B Likely Known to occur or it has happened

= Possible Could occur or I've heard of it happening

D Unlikely Could occur in some circumstances but not likely to occur
E 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

Lewvel: 1 Severs Consequences Example of Implications
Description Severe andlor permanent damage to agricultural Long term (eg 20 years} damage to soil or
resources, or industries Water resources
Irreversible Long term impacts (eg 20 years)on a
Severe impact on the community cluster of agricultural industries or
Important agricultural lands
Level: 2 Major Consequences Example of Implications
Description Significant and/or long-term impact to agricultural Water and / or soil impacted, possibly in
resgurces, of industries the long term (=g 20 years)
Long-term management implications Long term (eg 20 years) displacement /
Serious detrimental impact on the community serious impacts on agricultural industries
Level3 Moderate Consequences Example of Implications
Description Moderate andior medium-term impact to agricultural Water and! or soil known to be affected,
resources, or industies probably in the short — medium term (eg 1-
Some ongeing management implications 5 years)
Minor damage or impacts but over the long term. Management could include significant

change of management needed to
agricultural enterprises to continue.

Level: 4 Minor Consequences Example of Implications
Description Minor damage andlor short-term impact to agricultural  Theoretically could affect the agricultural
resgurces, or industies resource or industry in short term, but no
Can be effectively managed as part of normal impacts demonstrated
operations Minor erosion, compaction or water quality

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

enterprises.
Level: 5 Negligible Consequences Example of Implications
Description Very minor damage or impact to agricultural No measurable or identifiable impact on
resources, or industries the agricultural resource or 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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Table 4 Flow Chart for Site Assessment of BSAL

1 : Is slope less than or equal to 10%7?
‘ Yes
2 Is there <30% rock outcrop?
ha YCS
3 Does =20% of area have unattached rock fragments >60mm
diameter?
Yes
h 4
4 Does = 50% of the area have gilgais >500mm deep?
, . 2
¥
5 Is slope <5%7?
v Yes
G Are there nil rock outcrops? No -
Yes _\.
k. h 4
Does soil have moderate MO Does soil have moderately
7 fertility? high or high fertility?
‘ Yes : “' Yes
8 | Is effective rooting depth to a physical barrier z750mm?
Yes
b 4
Is soil drainage better than poor?
g 3
v Yes

[ Does the pH range from 5 — 8.9 if measured in water of 4.5 — 8.1 1f
10 measured in calcium chioride, mwmg;e uppermost 600 mm of the

Yes

Is salinity (ECe) =4dS/m or are chlondes <800 mg/kg when gypsum
is present, within the uppermost 600 mm of the soil profile?

;v’es

"

12

Is effective rooting depth to a chemical barrier 275mm?

*Y&

SLR Consulting Australia Pty Ltd
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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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Table 5 Detailed Site BSAL Verification Summary
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Core 1 Detailed Mesotrophic Yellow Chromosol
Core 2 Detailed Mesotrophic Yellow Chromosol
Core 3 Detailed Mesotrophic Grey Chromosol
Core 4 Detailed Eutrophic Black Dermosol
Core 5 Detailed Mesotrophic Red Dermosol
Core 006 Detailed Mesotrophic Brown Dermosol
Core 7 Detailed Mesotrophic Red Kandosol
Core 8 Detailed Eutrophic Brown Kandosol
Core 007 Detailed Eutrophic Yellow Kandosol
Core 002 Detailed Eutrophic Brown Dermosol
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Table 6 Checked Site BSAL Verification Summary
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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
Check 3 Checked Mesotrophic Brown Dermosol Yes Yes
Check 4 Checked Mesotrophic Grey Chromosol Yes Yes Yes Yes Yes N/A Yes No
Check 5 Checked Eutrophic Black Dermosol Yes Yes Yes Yes Yes N/A Yes No
Check 6 Checked Eutrophic Black Dermosol Yes Yes pes Yes Yes N/A Yes No
Check 7 Checked Eutrophic Black Dermosol Yes Yes Yes Yes Yes N/A Yes No
Check 8 Checked Mesotrophic Red Dermosol Yes Yes Yes Yes Yes No
Check 9 Checked Mesotrophic Red Kandosol Yes Yes Yes Yes Yes
Check 10 Checked Eutrophic Yellow Kandosol Yes Yes Yes Yes Yes
Check 11 Checked Mesotrophic Yellow Chromosol Yes Yes -
Check 12 Checked Mesotrophic Yellow Chromosol Yes Yes Yes Yes Yes N/A Yes No
Check 13 Checked Mesotrophic Yellow Chromosol | Yes | Yes Yes Yes Yes N/A Yes No
Check 14 Checked Eutrophic Black Dermosol Yes Yes Yes Yes | Yes N/A Yes No
Check 15 Checked Eutrophic Black Dermosol Yes Yes Yes Yes Yes N/A Yes No
Check 16 Checked Eutrophic Brown Dermosol Yes Yes Yes Yes Yes __N/A Yes No
Check 17 Checked Mesotrophic Brown Dermosol Yes Yes
Check 18 Checked Mesotrophic Brown Dermosol Yes | Yes Yes Yes Yes Yes No No
Check 19 Checked Eutrophic Brown Kandosol Yes Yes Yes Yes Yes
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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:

o Mesotrophic Yellow Chromosol
° Mesotrophic Grey Chromosol

° Eutrophic Black Dermosol

° Eutrophic Brown Dermosol

° Mesotrophic Red Dermosol

° Mesotrophic Brown Dermosol
° Mesotrophic Red Kandosol

o 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 — Yellow Chromosol (Summary)

Site Description

Plate 1 — Profile Core 1 Plate 2 — Landscape Looking North-West

ASC Name Mesotrophic Yellow Chromosol
Representative Check Sites 1:2: 11,1213

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 — Yellow Chromosol (Analysis)
Horizon | Depth (m) | Description
Brown silty loam with moderate pedality and firm consistence. Moderately acidic, non-
A1 0.00 - 0.15 | saline and non-sodic. Very low CEC with 10% coarse fragments <10 mm. Well drained
with many coarse roots. Clear boundary.
Yellowish-brown loam with weak pedality and consistence. Strongly acidic, non-saline
A2 0.15 — 0.25 and non-sodic. Moderately acidic, non-saline and non-sodic. Moderately acidic, non-
? : saline and non-sodic. Very low CEC with 10% coarse fragments <10 mm. Well drained
with many coarse roots. Gradual boundary.
Light yellowish-brown heavy clay with strong pedality and consistence. Moderately
B2 0.25-0.75 | acidic, non-saline and non-sodic. Moderate CEC 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)
: ECe Laboratory pH
Horizon
dS/m Rating Value Rating
A1 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
: CEC ESP
Horizon = -
cmol/kg Rating % Rating
A1 5.9 Very Low 1.7 Non-Sodic
A2 5.2 Very Low 24 Non-Sodic
B2 18.0 Moderate 3.9 Non-Sodic
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Detailed Site 2 — Yellow Chromosol

Table 9 Site 2 — Yellow Chromosol (Summary)

Site Description

!

Plate 3 - Profile Core 2

Plate 4 — Landscape looking North

ASC Name

Mesotrophic Yellow Chromosol

Representative Check Sites

1.2, 11: 12,18

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 10 Site 2 — Yellow Chromosol (Analysis)
Horizon | Depth (m) | Description
Dark greyish-brown silty clay loam with moderate pedality and firm consistence.
A1 0.00 - 0.20 | Moderately acidic, non-saline and non-sodic. Moderate CEC with no coarse fragments.
Well drained with fine roots common. Clear and boundary.
Brown silty clay loam with moderate pedality and firm consistence. Moderately acidic,
A2 0.20 - 0.35 | non-saline and non-sodic. Low CEC with no coarse fragments. Well drained with fine
roots common. Clear boundary.
Brownish-yellow heavy clay with strong pedality and consistence. Moderately acidic,
B2 0.35-1.0 | 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.
5 ECe Laboratory pH
Horizon
dS/m Rating Value Rating
A1 03 Non-Saline 5.7 Moderately Acidic
A2 0.1 Non-Saline 5.7 Moderately Acidic
B2 0.1 Non-Saline 5.6 Moderately Acidic
: CEC ESP
Horizon = =
cmol/kg Rating % Rating
A1 14.7 Moderate 2.0 Non-Sodic
A2 10.6 Low 1.9 Non-Sodic
B2 12.4 Moderate 1.6 Non-Sodic
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Detailed Site 3 -Grey Chromosol

Table 11 Site 3 — Grey Chromosol (Summary)

Site Description

Plate 5 - Profile Core 3 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
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Table 12 Site 3 — Grey Chromosol (Analysis)
Horizon | Depth (m) | Description
Very dark brown silty clay loam with moderate pedality and firm consistence. Strongly
A1 0.00 - 0.20 | acidic, non-saline and non-sodic. Moderate CEC with no coarse fragments. Well
drained with medium roots common. Gradual boundary.
Dark greyish-brown silty heavy clay with moderate pedality and firm consistence.
A2 0.20 - 0.50 | Strongly acidic, non-saline and non-sodic. Low CEC with no coarse fragments. Well
drained with medium roots common. Gradual boundary.
Greyish-brown silty clay with moderate pedality and firm consistence. Strongly acidic,
B 0.50 - 1.00 | non-saline and non-sodic. Low CEC with no coarse fragments. Poorly drained with 20%
orange mottles and few very fine roots.
ECe Laboratory pH
Horizon 20 :
dS/m Rating Value Rating
A1 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
: CEC ESP
Horizon - :
cmol/kg Rating % Rating
A1 14.2 Moderate 14 Non-Sodic
A2 10.8 Low 1.9 Non-Sodic
B 9.1 Low 11 Non-Sodic
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Detailed Site 4 — Black Dermosol

Table 13 Site 4 — Black Dermosol (Summary)

Site Description

Plate 5 — Profile Core 4

Plate 6 — Landscape looking North

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
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Table 14 Site 4 — Black Dermosol (Analysis)
Horizon | Depth (m) | Description
Black light medium clay with moderate pedality and firm consistence. Moderately acidic,
A1 0.00 - 0.10 | non-saline and non-sodic. Moderate CEC with nil coarse fragments. Well drained with
many coarse roots. Gradual boundary.
Very dark grey heavy clay with strong pedality and firm consistence. Moderately acidic,
B21 0.10-0.40 | non-saline and non-sodic. Moderate CEC with nil coarse fragments. Poorly drained with
30% orange mottles and fine roots common. Gradual boundary.
Very dark greyish-brown silty clay with strong pedality and firm consistence. Slightly
B22 0.40-1.00 | acidic, non-saline and non-sodic. Moderate CEC with nil coarse fragments. Poorly
drained with 30% orange mottles and few very fine roots.
: ECe Laboratory pH
Horizon -
dS/m Rating Value Rating
A1 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
7 CEC ESP
Horizon - -
cmol/kg Rating % Rating
A1 22.7 Moderate 1.3 Non-Sodic
B21 247 Moderate 20 Non-Sodic
B22 16.5 Moderate 3.6 Non-Sodic
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Detailed Site 5 — Red Dermosol

Table 15 Site 5 — Red Dermosol (Summary)

Site Description

Plate 7 - Profile Core 5 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
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Table 16 Site 5 — Red Dermosol (Analysis)
Horizon | Depth (m) | Description
Dark greyish-brown silty loam with moderate pedality and firm consistence. Moderately
A1 0.00 - 0.20 | acidic, non-saline and non-sodic. Moderate CEC with no coarse fragments. Well
drained with fine roots common. Clear boundary.
Light reddish-brown silty loam with moderate pedality and firm consistence. Moderately
A2 0.20 - 0.35 | acidic, non-saline and non-sodic. Very low CEC with no coarse fragments. Moderately
drained with fine roots common. Clear boundary.
Light reddish-brown clay loam with strong pedality and firm consistence. Moderately
B2 0.35-1.0 | 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.
: ECe Laboratory pH
Horizon
dS/m Rating Value Rating
A1 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
% CEC ESP
Horizon = -
cmol/kg Rating % Rating
A1 7.6 Low 0.7 Non-Sodic
A2 45 Very Low 2.2 Non-Sodic
B2 3.2 Very Low 9.4 Marginally Sodic
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Detailed Site 006 — Brown Dermosol

Table 17 Site 006 — Brown Dermosol (Summary)

Site Description

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
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Table 18 Site 006 — Brown Dermosol (Analysis)
Horizon | Depth (m) | Description
Dark brown silty loam with weak pedality and weak consistence. Moderately acidic, non-
A1 0.00 - 0.20 | saline and non-sodic. Moderate CEC with no coarse fragments. Well drained with
course roots common. Gradual boundary.
Brown silty clay loam with weak pedality and weak consistence. Strongly acidic, non-
A2 0.20 - 0.40 | saline and non-sodic. Low CEC with no coarse fragments. Well drained with coarse
roots common. Gradual boundary.
Yellowish-brown silty clay loam with weak pedality and weak consistence. Strongly
B1 0.40 - 0.60 | acidic, non-saline and non-sodic. Low CEC with no coarse fragments. Moderately
drained with few coarse roots. Clear boundary.
Yellowish-brown silty clay loam with moderate pedality and weak consistence.
B2 0.60 - 0.90 | 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
3 ECe Laboratory pH
Horizon -
dS/m Rating Value Rating
A1l 0.3 Non-Saline 5.7 Moderately Acidic
A2 <0.1 Non-Saline 54 Strongly Acidic
B1 0.1 Non-Saline 5.4 Strongly Acidic
B2 0.3 Non-Saline 5.2 Strongly Acidic
f CEC ESP
Horizon - :
cmol/kg Rating % Rating
A1 12.2 Moderate 2.5 Non-Sodic
A2 6.7 Low 3.0 Non-Sodic
B1 6.1 Low 49 Non-Sodic
B2 6.6 Low 4.5 Non-Sodic
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Detailed Site 7 — Red Kandosol

Table 19 Site 7 — Red Kandosol (Summary)

Site Description

Plate 11 — Profile Core 7 Plate 12 — Landscape looking North
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
Very dark greyish-brown loam with moderate pedality and firm consistence. Moderately
A 0.00-0.10 | acidic, non-saline and non-sodic. Low CEC with <5% coarse fragments <10 mm. Well
drained with course roots common. Gradual boundary.
Brown loam with weak pedality and consistence. Moderately acidic, non-saline and non-
B1 0.10 - 0.40 | sodic. Very low CEC with <10% coarse fragments <10 mm. Moderately drained with
fine roots common. Gradual boundary.
Light reddish-brown clay loam with weak pedality and consistence. Moderately acidic,
B2 0.40 - 0.80 | non-saline and non-sodic. Very low CEC 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)
3 ECe Laboratory pH
Horizon :
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
i CEC ESP.
Horizon
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 09 Non-Sodic
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Detailed Site 8 — Brown Kandosol

Table 21 Site 8 — Brown Kandosol (Summary)

Site Description

Plate 13 - Profile Core 8 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 22 Site 8 — Brown Kandosol (Analysis)
Horizon | Depth (m) | Description
Black loam with moderate pedality and firm consistence. Moderately acidic, non-saline
A 0.00 - 0.30 | and non-sodic. Moderate CEC with 20% coarse fragments <10 mm. Well drained with
course roots common. Gradual boundary.
Dark brown loam with weak pedality and consistence. Moderately acidic, non-saline and
B1 0.30-0.50 | non-sodic. Low CEC with 25% coarse fragments <20 mm. Moderately drained with fine
roots common. Gradual boundary.
Yellowish-brown loam with weak pedality and consistence. Moderately acidic, non-
B2 0.40 - 0.80 | 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)
: ECe Laboratory pH
Horizon
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
7 CEC ESP
Horizon
cmol/kg Rating % Rating
A 14.7 Moderate 0.3 Non-Sodic
- B1 7.6 Low 1.3 Non-Sodic
B2 57 Very Low 1.8 Non-Sodic
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Detailed Site 007 — Yellow Kandosol

Table 23 Site 007 - Yellow Kandosol (Summary)

Site Description

B i

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 24 Site 007 - Yellow Kandosol (Analysis)
Horizon | Depth (m) | Description
Very dark greyish-brown loamy sand with moderate pedality and weak consistence.
A1 0.00 -0.25 | Moderately acidic, non-saline and marginally sodic. Very low CEC with <5% coarse
fragments <10 mm. Well drained with course roots common. Clear boundary.
Light olive brown loamy sand with weak pedality and consistence. Moderately acidic,
A2 0.25-0.60 | non-saline and non-sodic. Very low CEC with <15% coarse fragments <20 mm.
Moderately drained with fine roots common. Clear boundary.
Brownish-yellow loam with moderate pedality and weak consistence. Moderately acidic,
B2 0.60 - 0.80 | non-saline and non-sodic. Very low CEC with 10% coarse fragments <20 mm. Poorly
drained with 40 % orange mottles and few fine roots. Diffuse boundary.
BC +0.80 Weathered bedrock (not laboratory tested)
: ECe Laboratory pH
Horizon
dS/m Rating Value Rating
A1l 0.2 Non-Saline 5.6 Moderately Acidic
A2 0.1 Non-Saline 6.0 Moderately Acidic
B2 <041 Non-Saline 59 Moderately Acidic
: CEC ESP
Horizon
cmol/kg Rating % Rating
A1 27 Very Low 7.4 Marginally Sodic
A2 1.8 Very Low 5.6 Non-Sodic
B2 3.6 Very Low 2.8 Non-Sodic
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Detailed Site 002 — Brown Dermosol

Table 25 Site 002 — Brown Dermosol (Summary)

Site Description

a
2
é

Plate 17 — Profile Core 002 Plate 18 — Landscape looking South-West

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 26 Site 002 — Brown Dermosol (Analysis)

Horizon | Depth (m) | Description

Dark brown silty loam with moderate pedality and weak consistence. Moderately acidic,
A1 0.00 - 0.25 | non-saline and non-sodic. Low CEC with <5% coarse fragments <10 mm. Well drained
with course roots common. Clear boundary.

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

Dark yellowish-brown clay loam with moderate pedality and weak consistence.
B2 0.60 - 0.90 | 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.

4 ECe Laboratory pH
Horizon ;
dS/m Rating Value Rating
A1 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
: CEC ESP
Horizon
cmol/kg Rating % Rating
A1l 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
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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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Neubeck Coal Project

BSAL Verification Assessment

Table 1

Site Survey Number and Soil Data Card Identifier Correlation Table

Field Survey Date

Site Survey Number

Unique Soil Data
Card ldentifier

Core 006 1

October 2012 Core 007 2
Core 002 3

Core 1 4

Core 2 5

Core 3 6

August 2014 Core 4 74
Core 5 8

Core 7 9

Core 8 10

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

August 2014 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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Neubeck Coal Project Detailed Sites
BSAL Verification Assessment

Soil Core 2: Yellow Chromosol

Core 2 — Landscape looking North Core 2 - Soil surface

W7 A

Core 2 — Soil Profile Yellow Chromosol



Neubeck Coal Project Detailed Sites
BSAL Verification Assessment

Soil Core 3: Grey Chromosol

Core 3 — Soil Profile Grey Chromosol



Neubeck Coal Project Detailed Sites
BSAL Verification Assessment

Soil Core 4: Black Dermosol

Core 4 — Landscape looking North-East Core 4 — Mottling at 60 cm

Core 4 - Soil Profile Black Dermosol



Neubeck Coal Project Detailed Sites
BSAL Verification Assessment

Soil Core 5: Red Dermosol

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

Core 5 — Soil Profile Red Dermosol



Neubeck Coal Project Detailed Sites
BSAL Verification Assessment

Soil Core 006: Brown Dermosol

Core 006 — Landscape looking South-West Core 006 — Landscape looking North-West

Core 006 — Soil Profile Brown Dermosol



Neubeck Coal Project Detailed Sites
BSAL Verification Assessment

Soil Core 7: Red Kandosol

Core 7 — Landscape looking North Core 7 — Landscape looking East towards Quarry Area 1

Core 7 — Soil Profile Red Kandosol



Neubeck Coal Project Detailed Sites
BSAL Verification Assessment

Soil Core 8: Brown Kandosol

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

Core 8 — Soil Profile Brown Kandosol



Neubeck Coal Project Detailed Sites
BSAL Verification Assessment

Soil Core 007: Yellow Kandosol

Core 007 — Landscape looking South-East Core 007 — Landscape looking South-West

Core 007 — Sail Profile Yellow Kandosol



Neubeck Coal Project Detailed Sites
BSAL Verification Assessment

Soil Core 002: Brown Dermosol
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Core 002 — Soil Profile Brown Dermosol



Neubeck Coal Project Checked Sites
BSAL Verification Assessment

Check Site 2 — Landscape looking West Check Site 2 —Yellow Chromosol



Neubeck Coal Project
BSAL Verification Assessment

Check Site 4 — Landscape looking East

Check Site 5 — Landscape looking North-East

Check Site 5 —Black Dermosol

Checked Sites




Neubeck Coal Project Checked Sites
BSAL Verification Assessment

Check Site 6 — Landscape looking North Check Site 6 —Black Dermosol
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Check Site 8 — Landscape looking North-East Check Site 8 —-Red Dermosol



Neubeck Coal Project Checked Sites
BSAL Verification Assessment

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

Check Site 10 — Landscape looking North-East Check Site 10 —Yellow Kandosol

Check Site 11 — Quarry Area 2 looking West Check Site 11 — Yellow Chromosol



Neubeck Coal Project Checked Sites
BSAL Verification Assessment
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Check Site 13 — Landscape looking North-East Check Site 13 — Yellow Chromosol
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Check Site 14 — Landscape looking North Check Site 14 —Black Dermosol



Neubeck Coal Project Checked Sites
BSAL Verification Assessment

Check Site 17 —Landscape looking East Check Site 17 — Brown Dermosol



Neubeck Coal Project Checked Sites
BSAL Verification Assessment

Check Site 19 — Landscape looking South Check Site 19 — Brown Kandosol
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NELEECK COAL F/‘“

SURVEY TITLE: — R B I T | WAL ol WSO (RN [ (ke Dol W VY (WL
(} 7 \ ]
SITE LOCATION: @.Cl‘%Cﬁ/ﬁﬂl\/C BLAL oo ns s JELALL, LoD,
PROFILE MAP DETAILS 1 SURVEY DETAILS
Profile No. Sheet No. Eastings Northings Described By’ Profile Date Photo Taken (1) No.o!l..ga
B0 ODODODEDODDODET@DD®DORDDDD @D DD profile CD
D O@®OOO@OODDODEROODODD sajeniani T Tkl ¥ewl site @D| @
Lajearlesieslesfesfeall L Realesfealesiealeolesleslerleales ealealerleseafes) nLiesy | both profile & site @] @
Eajeresjjenfery Jerleofesfesfasfenten el  Fesfesfeslesfes erferferfen ertarl ] Jeples) Nature of Exposure (2) @
ealesiesiiesfesfeslesieriesfesieslesesicsfeslesleslest Yoo alestes) MR sY X - Jesles) auger @ D
Saleaferiiesfesfenlesieslerk X X Yeslesleslesl Rerles) OOO® OOE®® pt @ @
(O EOOEOODOODOO@®OOEOEOOEDE® @ @ ® batter D}
Esjesies eafeslasfasiaslesfesloslaslesilesfasfeslealeslealas es)] Jwsles) @D (esXes) gully @)
EOD@OODDEOEOOOOEOEOOOOOIE®O® D @) core sample
GDCDCDCD.CDCDGDCDCDG)CDQGDGDCDGD‘CDCDDCD D D D other (B NSW SOIL
| Potential BSAL? (1) 1
cresed | BIOPHYSICAL STRATEGIC AGRICULTURAL | ANDLAND
s R o LAND SOIL DATA CARD ‘ INFORMATION
exciusion SYSTEM
T e
| ~pe | VEGETATION LANDFORM ELEMENT (1)
A.S,C. | Vegetation Community (1) alcove @ cone GO foolsiope @D ox-bow @D sink hole/doline G2 . Please MARK
D unknown D) backplain @D crater GD foredune @ pan/playa G® stream channel @y HIKE THIS ONLY:
0 rainforest & bank @ cut face gully @ pediment @ streambed omOO
wet sclerophyll forest G bar D cut-over surface ¢ hilicrest (D pit @ summit surface COf , Use 2B pencil
A | dry sclerophy torest ) beach @ dam @® hilisiope @@ plain G swale @ . No pen or biro
lsc ﬂ‘ woodland grass u'storey GDf beach ridge @  drainage depression @D lagoan GD prior stream (D swamp GDY » Fully erase
woodland shrub u'storey G bench @D dune @D lake @& rock flat GD talus mistakes
lﬁev_ﬁ_ tall shrubland berm @ embankment 0D landslide @ rock platform G tidal creek @Y « Make no
(A low shrubland GD) blow-out & estuary GD levee D scald G& tidal flat @) stray marks
[s n heath CGD§ channel bench ID fan @ lunette @ scarp D tor Gf = Numbersin()
G grassland/herbland @Bj cirque @D fill top G maar @& scree G trench show max.
m swamp complex QD) cliff & flood-aut @D mound @D scroll G valley flat g entries allowed
fittoral complex
" EE o LITHOLOGY TOPOGRAPHY
8 Growth Forms (4) Substrate (3) Siope Percent | Site Morphology (1)
1 [H tree O notidentified (D limestone @ coarse-basic a3 @ flat D
L m tree mallee CD) unconsolidated tuff fine-acidic @) [anfasy- Ves) crest D)
Y shrub ) gravel D breccia D fine-intermediate @2 @ DD hillock CDf
mallee shrub GD) sand @ greywacke (1)) fine-basic ey (esfeslen] fidge QD)
c 1 heath shrub G silt D arkose @ serpentine g DD upper slope D)
G.S.G. chenopod shrub GD) clay @ dolomite @ gabbro DOD®D midsiope @Y
9] hummeck grass D) organic material O calcrate @ dolerite D @ O©D simple siope )
@ @ ) fussack grass alluvium @ aeolianite ] diorite ) lesfesles) lower slope (D)
@ @ sod grass colluvium @D chert @ syenite a D@D open depression D)
D a sedge lacustrine am jasper &) granodiorite  GD) O O® closed depression (D)
I E® &) rush GO aeolian an metamorphic @& adamellite Slope Measurement | Slope Morphology (1)
@ @ @ forb @2 marine a@ gneiss @ granite (= Method (1)
D & @) fern/cycad @ calcareous sand @D schistphyllite  @® aplite [ys inclinometer CD ™\ waxing D
0 B ) moss (D) filt @ slate @ quartz porphyry GE) Abney level (D \. waning @}
oD lichen ax) mud @ homfels @D basall D) total station CD . maximal @D
D D liverwort D il a® quartzite @ andesite oo | RTK GPS & __minimal D)
D & & vine 2 sedimentary @ greenstone @ trachyte i LIDAR @ Aspect (1)
D &D shale a amphibolite @m rhyolite Microrelief Type (1)
@ LAND USE (1) siitstone/mudstone D marble @ obsidian sy none @@ @
@sles] national/state parks D sandstone-quartz @D igneous scoria &) normal gilgai @& @ &
KD timber/scrub/unused sandstone-lithic @D coarse-acidic @ ash [y crabhole gilgai CD! ™ o @®
IcO logged native forest CD) conglomerate @  coarse-intermediate @ agglomerate G linear gilgai @ [ [
D hardwood plantation (D) other D) lattice gilgai G @
affinity softwood plantation CDf Identification Method (1) melonhole gilgal D
with OO volun./native pasture @B§ personal assessment @B HYDROLOGY other (D
improved pasture (D) geology map (D§ Profile Drainage (1) Permeabiliity (1) Depth (1) & Extent (1)
cropping GD§ both nent & map CDf very poorly drained (D very slowly permeable D) < 500 mm depth (D
orchard/vineyard CD) Rock Qutcrop % (1) poorly drained @® slowly permeable () >500 mm depth CD
vegetables/flowers nil @D >20-30% DY imperfectly drained CD| moderately permeable < 50% area (D
urban <2% @ >30-50% mod. well-drained @ highly permeable >50% area D
industrial 2-10% CD >50% D) well-drained D)
quarry/mining >10-20% @ i rapidly drained D) srrE FIELD NOTES o g1
i L i i 1 i A i 1
other Surface Con'c?ﬁlonmd /‘é g 0}/\/ N _)EK; ‘I‘U. é; Wl
SITE CONDITION Current(2)  Ifet(2) |ory @) PR S e
Site Disturbance(s) (2) P cracked D} @ | D bbbl : R e
natural disturbance ! Cover % sell-muiched | @ | @ e e e e e
no effective disturbance )| loose @ @ | @ e e e e o
fimited clearing | @ @ st @) @ | ® e s e o ==
extensive clearing (D|D M @ im® © |® - P P i a8 AR 3 e
cleared, no cultivation @ @ @D hardset (D @ e el oy S e e e
occasional cultivation | D @, sufacecrust M| @ | @ Rifine oo S e o G e e P e i btk e s SR
rainfed cultivation (D @D trampled GD @ - TR e WU RS T e e s
imigated cultivation | @ poached G| @ T e T L e R e S s e
highly disturbed GD| @D (D} recently cultivated @D Photo file TENE S B s A e R e Y
@] water repelient @ 3 AR R R R el S S e e
aD OO gravelly (3D KB Sy ST Y RS, ERTY TN [ P T 0 UM R QW = W S SO G O SR
@ @ other @®| @ | g I T e T L TR e e e e S T R

L

Please do not mark this space.
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bauxite (I (D G G AD G

charcoal 0D (@ G2 G2 D (2YStrength (1perlayer) 1 2 3 4 5

marny (20-50%) CD CD D & &)
abundant (>50%) G2 GD D D D)

common (10-20%) GO (D GO D @jsandy clay loam D @ @ @ D

120 180
LAYER STATUS COLOUR (Munseil 1994) ]Fldd pH LAYER NOTES Field pH Test Method (1)
Lower Horizon Moist Munsel| STUTOR e S e e e 2 Raupach @@ teststrip G
@POPO®D® OO ® D R T T ) (o7 i, G SN (oL ot meter 5
[anlepanlanlenle:>Reslea} L _Je:sReajen] 7 YR ) [ TSR] N S HCI (1)
(ealeal Jeasllester N Res) O DD e N P e o g no effervescence S @ @ @ O
1CDGD~G)CD @ @ (¢:5] D & sfuetp TR g g F i pl audible/slight efferv, CD O D & &)
OOD>OD @® @ O® T S TR I LTS S T ng effery
D DD @ @ (3]s PO TR S G e O R e l\dﬂ[!D n ness
D @ @ @@ PO T T S W VI (S SO N [N ¢ {(iperilayer} 1 2 3 4 5
D DD D DD AT WS TN TN ST not evident (D D @D D O
@@ @® D @@ D CRPCER.. 5 bl it s b i Uit sharp (<5 mm) DO DD
D DO D 0D abrupt (5-20 mm) CD CD (D CD CD)
Lower Horizon Moist Munsell DryMunsell §FiedpHi2!l . , . . clear (20-50 mm) @ @ @ @ @
S @O @O @®IDD @ @ @ @|ED ® @& @ d 22t T S e Ty TINTRELY [ gradual (50-100 mm) @@ @ @ &)
OO-ODD@Dm O W [ YerXealsallesl Jerlaslan anlen o> SN S TR S T S G i >100 mi
D DD DD DD D DO EO&E O Y L) e T U o
2CDCD-CDCD @ ® a@ [sof [ Yeis) (s a5 (&> &5 (T N » o+ s ¢, fGradeofPedality(l) 1 2 3 4 5
@ - D @ D [(c2) @ D GD @ @ @R 3 ¢ 545 T e T single-grained (D M M D @)
D D@ D 0 @ @®D a a-9¥e:-p L N L D oo TR L massive @D DD O D)
@ @@ @D a ®, [ Jes @ : s T g weak pedality @ G @ CD O
D DD D DD [«sXes (oo =0 (NI P moderate pedality (D @ @ @ @
D @D @ aa @ EER o -, ¢ 3 L L strong pedality D & D & &)
D DD D D) Fabric(1) 1 2 3 4 5
Lower Horizon Moist Munsell | Dry Munsell | Field = 1 S R T e sandy ® D D D D)
[ Tk Yeafa ko) @G @O ®E @@ a-ay ooy B g Iy i earthy G>@R @ O D
OO-ODDO®DD - Reslwalanilesh Jerlealas aplan an STruEru IO Y (T WO e | rough-faced peds CO D D @@ D
OO DD DTDD CD@@CD(D@@CD 62 od (N VS S smaoth-faced peds (D @ G & &)
SGDCD'CDCD @ ® D CDje®d D ey oy , . o Dominant {1) Ped Shape | Sub-domil 1
[eslesiesies) @ ® @@Q@(DCDG}@,..,‘.L12345 1789 48
ORO@ @ @ @ @ O i b it it p - SO D CD CD LD platy OODD
D @ @ @@ e @y o o s o u o O lenticular DDDD
D DD D @D D DD D> L s s s o DO prismatic DDDD
@ G- @ @@ @ @D 3 B8 0 (S S VN S ] SSE Y @ODD columnar lesfealevien]
D DD ) (s3]c> | @ @ @ ©| angularblocky DD DD
Lower Horizon Moist Munsell Dry Munsell FiedpH{d4] = & I®©®©®®| sub-ang. blocky DD @D D
@ @ @|CO ® I D @O E@RBE@DA@y TS . . KOODODDOD| polyhedral [DDDD
OO @O @ @ODODDOI®DD QTR & b s g g KD DD DD granular DD D
OO DD DD (eafeal -z Jo-al{rzoRaalen ) 2] (¢3 26> ST . , JIO@OO®D crumb G
4CDCD'CD® a-a @ (¢:9] D D@ D (&) oy . GO G db G & round D G 0@ dd
@ @D D @ @ Y @D o» @ @@Ey L Dominant (1) Ped Size | Sub-dominant (1)
D DD D @ @@ [ _Jes! @ (¢-3] <> PR 21N 48 1 2 3.4 8
@ @ D ® @) @ GOl . o 5 OOOODOD <2 mm DODDD D
D DD D DOD leaes >y s s DD 2:-5 mm DDDDD
D CGD-0D D @® a s o o , @D 510 mm D D DD C
[eafes] Je3) D (DD @ D] - 10-20mm [eviesResTcsfes
Lower Horizon Moist Munsell Dry Munselil FeldpHl5] AL .= & & & & I©O©oo®©® 20+50 mm DD
@ I D DA D @& O MS O E @ apay o oy s oy KDM@ 50-100 mm @@ O®
O O-ODDDBOD OO D o] . . OO 100-200mm (DD DD D
D DD DD DD ODEEDODDDIDED o) L s, O@@MaAac@] 200-500mm (DGO @
5@@@@ @™ ® m® ooom® D @y —— ool os500mm  I6S oD
@ OO D) @ ® @ [es]es) [e3] @ @@y , Statu
D - @) @ @D @ @&y . Type(iperlayer) 1 2 3 4 § 1.2 3 &%
D DD D} Estimated DD @ (e2 a5 EEEEET not eviden! @ @ @ @ O] dy @ O DDOD
@ - @} Effective a @ @ a-ay . . . calcareous M DD D D] mod. moist O G @@ @ CO
@ - @} Rooting _ €3 €3 gypseous CD CD CD CD CT¥ moist CD D CD CD )
s Upper Depth (m) Sample Taken COARSE FRAGMENTS manganiferous @ @ @ @ @) (- fes]esfecsfesfey |
u IType (1perlayer) Sur 1 2 3 4 5 ferruginous CGD CD D D &) TEXTUHE
not evident @ @ @ & (D ) ferromanganiferous & G G M &) (1 each per layer)
B not identified G @D @ @ @ organic (D D @D D DY Texture Grade 1 2 3 4 5
S as substrate CD CD CD CD D &Y not identified @D D D @D D) sand D DD D
T as rock outerop (D D @ D D & other GO GD GD D GDY. loamy sand CD CD G CD &)
R as parent material GO GD GD @D G CjAmount (1perlayer) 1 2 3 4 5§ clayeysand COCOCD D &Y
A quantz O OO D ® D none (DM DD @Y sandyloam DD D D @)
T feldspar O DD D DY veryfew (2% D DD DD loam G D ® ® &N
silcrete (D D (D D GO M few (2-10%) CD CD CD CD CD) silty loam @ ® & ® &)
E ironstone QD (D ® D D G

clay loam D ® ® O @)
clay loamsandy CD D GO (& &)
silty clay loam D @D D dD dD

weak D D D D O
strong O D & XD
Form(iperlayed 1 2 3 4 5

sandy clay D dD 0D D a1
silty clay @ @D @D 02 O
clay @ @D b @D A}

soft segregations (D (D @ D &)

nodules D @ G G @)
fragments CD CD CD CD D)

fibric peat 0D (D 0D 0D )
hemic peat D D 2 (D G5
sapric peat 4D 0B 0D JB OBy

crystals (D @ D D D)
veins @O O ® &)
concretions @D (D @D O @)

SandFraction 1 2 3 4 5

coarse (D D M (M M)
fine D CD D D

root linings OO D D D @)

tubules @D @D @D (D D)

29

; Wi e Y 5Abundlnee1 2 3 4 § shells M@ @ @ @ @
| @ G G @) not evident| D GO G D &)

DODODE <<% DDODDOD pumice @D @D @D @D @D TN
DD ODO@D 2-10% |CDCD CDCD ) opalised wood (D GD (D @ @D ()
DOO@O@@D} 10-20% DO OOD other dD OB dD 0B dD OB
OO ®DOED] 2050% OO D Amount (1 perfayer) Sur. 1 2 3 4 §
1 2 % 4 sL Chlsw 'Y 2 8 ¢ 8 very few (<2%) D DD DD D
ODOODOD| dak OOOOD few (2-10%) @D D D D @ @
KD D DD D red ODDDDD common (10-20%) @ D D D D @)
ICOCD D D] orange DD DD many (20-50%) @D OO DD D
D DD DD yellow DO @B DD abundant {50-90%) D (D & @ @ &)
D DODD S| brown ODDOED D) very abundant (>90%) @ D D D D )
@M@ @| pale (OO DT Size(tperlayer) Sur. 1 2 3 4 5
O DO@®DOD gey DOODDOD fine gravel (2-6 mm) O @ @ M M @)
@O @DMMD| gley |G I DI, gravel (6-20 mm) D D D D @ D)
1 2 3 4 S5|{Contrast|1 2 3 4 & coarse gravel (20-60 mm) CD CD CD CD D )
KD D@ DD faint | @ D @) cobbles (60-200 mm) D @ @ @D D &)
DO D@ D @| distinet (D DD stones (200-600 mm) @ @ O D O &Y
CD CD CD CD CD)\ prominent ]GO CD CD CD (T boulders (>600 mm) GD GD G @D D G

Size (1 1 23 &4 5

fine (<2 mm) OO D D D Y
medium (2-6 mm) D D @D D @)
coarse (8-20 mm) CD CD CD D T
v coarse (20-60 mm} & D D (D @)

ext coarse (>60 mm) (D D O 0D Gy

| ClayFraction 1 2 3 4 5

light @ O O O &)

light medium CD D D D D
medium O @@ @ ® O
medium heavy @& @ @ & &)
heavy GO G GO GO &
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survey TirLe: NEULECE COARL. pﬁﬁdf&\ L R e
smerocation: BLACEMANS FUAST DETALL 00

PROFILE MAP DETAILS 1 SURVEY DETAILS | n"
Profile No. | Map Sheet No. Eastings Northings {Described By Profile Date Photo Taken (1) No. e“.qtn' '(‘ ‘,'
OO ODTOO@EDODODE®RDDD CD Gp G CD CD) profile D (____,
DOOOOODIOEOODODODOEOOOOODD @ I @ & D site D D

NSW

DDDDBB®ODDDDDODDDDD

@D P CO D @ @ O @ both profile & site @B (&3]
CO®DDDDD®DO@RDDDD CD CD @@ @ CD ([ Nature of Exposure (2) | @ ROVERMENT
[eskesfesl lesfesfesiesfesy lesfesfesfesfestes) OEOD auger @B @

s 3fevlevie crler]erkerlerles evferferler] Ted) O w®D®D pit D} @ B~ f
leafcalesfusl(csfa) Jealealev!  Jesfesl Yool @ D@ batter | @ §‘{ ¥y
DDODDDDDDDTEDDDDD @ DD gully @ -
BOOHOOOOOOEEROODD @ am® core sample &) =
@O DHODODOODDIODDDODD D D @ other (D "
Potential BSAL? (1)] Site type (1) NSW SOIL
cecked o BIOPHYSICAL STRATEGIC AGRICULTURAL | ANDLAND
s b LAND SOIL DATA CARD INFORMATION
- i SYSTEM
| Tyee | VEGETATION LANDFORM ELEMENT (1)
|_A.S.Cc. | Vegetation Community (1) alcove @ cone D footslope @ ox-bow sink hole/doline G2j A Please MARK
E unknown (D backplain @D crater @D foredune @ par/playa GBD stream channel @5 LIKE THIS ONLY:
o} )Z rainforest D) bank @ cut face @D qully @ pediment streambed @y O WO O
wet sclerophylt forest CD) bar @ cut-over surface G hillcrest (D pit GID summit surface G , Use 2B pencil
dry sclerophyll forest GD) beach & dam B hilislope @ piain D swale G + No pen or biro
ISC woodiand grass u'storey GO beach ridge D  drainage depression @D lagoon @ prior stream CD swamp GEY « Fully erase
ﬁ woodland shrub u'storey GD) bench O dune @D lake @ rock flat G talus ) mistakes
G4 tall shrubland ) berm @& embankment 0D landslide @D rock platform @G tidai creek @D « Make no
E H low shrubland GD) blow-out & estuary @ levee D scald @& tidal flat @) stray marks
ls 7" heath CDJ channel bench CZD fan @ lunette @ scarp (D tor @f » Numbersin ()
G grassland/herbland @B} cirque G fill top maar & scree @ trench show max.
swamp complex G clift @ flood-out G mound @D scroll G valley fat % entries allowed
littoral complex
F no vagetation. OB} LITHOLOGY TOPOGRAPHY
a Growth Forms (4) Substrate (3) Slope Percent Site Morphology (1)
| L tree O not identified @@ limestone @D coarse-basic @D @ O flat O
L m tree mallee CD) unconsolidated tuft D fine-acidic @y ODOD crest D)
Y V shrub O gravel @D breccia @ fine-intermediate @2 DD hillock CD)
mallee shrub @ sand @ greywacke @ fine-basic @D <D O ridge GO}
c heath shrub G silt (¢} arkose @ serpentine @) oD upper siope @Bf
G.S.G. chenopod shrub @) clay ® dolomite &@ gabbro e DB midslope D)
) hummock grass (D) organic material D calcrete @ dolerite @ @D simple siope D)
D 0D D) tussock grass @By aliuvium (6:3] aeolianite [« diorite G2 D DD lower slope D)
D@ sod grass (@) colluvium {e.3] chert @ syenite @ DD open depression (O
QD QD sedge D) lacustrine am jasper @ granodiorite G2} @ DD closed depression G
I ® &) rush OD) aeolian ap metamorphic @& adamellite G Slope Measur t | Slope Morphology (1)
D @D @ forb G2 marine @ gneiss @ granite Method (1)
D (D &) fern/cycad QD) calcarecus sand (D schistphyllite @ aplite ers inclinometer CD ™\, waxing O
IO B @ moss G fill @ slate @ quartz porphyry GE) Abney level @) o waning @B
o @ lichen G5} mud @ homfels (k12] basalt e total station (& \ maximal CD)
I @ liverwort D) till a» quartzite @ andesite RTK GPS @@ . minimal )
D @D & vine D) sedimentary @ greenstone @ trachyte cis LIDAR @B Aspect (1)
I @D shaie aB amphibolite rhyalite Microrelief Type (1)
I GO O LAND USE (1) siltstone/mudstone D marble @D obsidian @D none @ @D
esles] national/state parks (D) sandstone-quartz G igneous @& scoria D) normal gilgai G & (i3]
sl timber/scrub/unused &) sandstone-lithic @D coarse-acidic @D ash 2 | crabholegilgal & @ © ®
IO logged native forest D) conglomerate @2 coarse-intermediate agglomerate @) linear gilgai @) o) 12
D hardwood plantation @) other ED lattice gilgai & -
affinity softwood plantation G} Identification Method (1 HYDROLOGY melonhole gilgai (D
with OO volun./native pasture @B§ personal ent other GD)
improved pasture ) geology map CD§ Profile Drainage (1) Permeability (1) Depth (1) & Extent (1)
cropping GO} both as 1t& map CDf very poorly drained (D very siowly permeable D) < 500 mm depth (D
orchard/vineyard CD) Rock Qutcrop % (1) poorly drained @ slowly permeable D) > 500 mm depth CD
vegetables/flowers Q) nil @ >20-30% DY imperfectly drained CD| moderately permeable <50% area (D
urban (D) 2% @ >30-50% @ mod. well-drained @ highly permeable >50% area @D
industrial Ay 2-10% CD >50% well-drained D)
Quaryimiing @ >10-20% b rapdy aaned o] SITE FIELD NOTES |
x| [ SudaceCondllon T Y] (gl PANYO SO
srrE coND'TION Current (2) Wet (2) | Dry (2) Y3 ST S (-7 Vot SSBE vt 210 Ay D M oyl SR Vo) W s Nl [T

Site Disturbance(s) (2) Biaiind cracked @D} @D | D G e e e e e S B

natural disturbance (D C;:e:‘% selt-mulched G| @ | @ S e bttt e A o
no effective disturbance @ bose @ @ | @ e R S B e R
limited clearing D] @ @ st | & | @ Rk R T B
extensive clearing @|@ M @ femel (G 0 Wy P = e e
cleared, no cultivation @@l @D hardset CD D e N T R e
occasional cultivation | @ sufacecrust M| @ | @ R T P e Mk M S e R R e S
rainfed cultivation (| @ @) trampled @D @D B il e i e B o ek e Rl S e e e G i
irrgated cultivation | @& ® poached @d| @D P T R R R T T R g T 0 T o

highly disturbed G| @ @|recently cultivated @D Photo file name/s: J/.0= [T 0 1, N 7 )
@} water repellent D @ e R e N e e
D @ gravelly (D e e PR R R Eo g g g o g e o igue oy igrecy
D D omw @ | G T TREEY U, RS (RS N O o AT R SR VRN VIR NOTA TN O A

Please do not mark this space.
DOEENCEERO O ORO0000000000 45772




cm

o
|

10 —~

11—

14 —

17 —

18 —

20 —

21

23

24

25

27 —

28 —

mm 0 10

80

20 30 40 50 70 80 90 100 110 120 130 140 150 160 170 180
T S — - s st s
LAYER STATUS COLOUR (Munsell, 1994) | Field pH LAYER NOTE Field pH Test Method (1)
Lower Horizon Moist Munsell Dry Munsell {1 7 Y P Raupach @ test strip G
[ T Jeolaniieal Neok @ @0 @ @|ED ® & @ GO s o & b s - gH meter CD
DODO>-ODDDBED OO ODODO®®ED oy I Y S S e R HCI (1)
D O D@ DD [eafeak-2-F lre-Raafea)-z) DR kbt blillboitsid no effervescence @ @& @ (O )
1CDGD'CDCD @ @ @ @ /@ @ D COCDE. 3. s oy gy gy gy audible/slight efferv. CD GO @D D &)
QDO @@ @ oy @ e QOEY ., ., o 0 e poi g s trong effervescen
DODO>OW ©® O O@® G DHoy OEN ., . o 0o g b oundary DI ness
® -® D DD WRCGR WO - et AT (iperiayer) 1 2 3 4 5
D DD D @D cofzo (T s S s D et RN S SUE] s Ui U not evident (D O @ O &)
D D@D @D CRAY R o o i o s Mg sharp (<5mm) D D D @D D)
@ -0 CD ) abrupt {5-20 mm) CD CD CD CD D)
Lower Horizon Moist Munsel! Dry Munsell FieldpH | 2 o e N -Bon b B 4E clear (20-50 mm) @ @ & & @)
@S OO OO E@O@MEa®EE:O@ ey . . S T TG gradual (50-100 mm} M D ® @O @
OO-DODDDOEC SOODOEDOOOTY , . ORLF VP diff >100 mm
O DD DD DD CD DO DDD CEPCEN o & oo oy e A e g
2CDC:D-CDG) @ E& am O CcO & ™ cOEN COOR o s s b g 4 4 Grade of Pedality (1) 1 2 3 4 §
OO @D W® & OO @ O @@ . . S T single-grained (D M M M@ D)
OO>®D @ @ e @ O oy . . TR L massive @ D D @)
@ - @ @@ o @&® , . _— ' weak pedality CD @ CD D &)
lesYes esles) DD L _Jes BENes co SN B b g N moderate pedality @ @ @ O @)
® o@D a:38a ) CEXCEY CEWER ki de ot e ag oy strong pedality ® ® ® & &
a D D -0y Fabric(1) 1 2 3 4 5
Lower Horizon Moist Munsell Dry Munsell | FieldpH § 3 S e ey sandy (D M O D D
@ @O WO DDD @ & @ DD @ & T ) B k| ol bt PR e earthy @ @D D O &
D DD DD WO @ e DD ®® D DD D T L — rough-faced peds @ @ @ CD D
DD D@DD OO E® DD kR e smooth-faced peds (D @ @ @D @)
3CDGD-CDGD @ ® @ oOOe® @ o 4 oo Dominant (1) Ped Shape | Sub-dominant (1)
OODDHD @D GDG)CDG:DGD.J Gy - 5oy G 7 1 23 &4 8 1 2 3 435
DE>EZ®D @ @ O © O oX® r g KOMOOMm platy OODDDOM
@ @@ @D - [ “Yes) oo eay | . KOO DD lenticular D@DDD D
[esfes asfes) a@ ey oy . . . PO @ODD prismatic D D D D )
@ - @ o @ o & &), oy g 2 KOO ODOD columnar ODDDD
D DD @ -0 D D ® ® @] angular blocky D DD @)
Lower Horizon Moist Munsell Dry Munsell FledpHi4! . . . | | | I®©®®®®| sub-ang: blocky | @D ® ® @
D aD<ID IO D @D D oo O®eeaMm @™, o oy I £ X Jesles] polyhedral (DD D O
O OO DDODE®&ED BHOOOOMEdBOOOKOd |, s KD@@OOod granular @ @O D )
DD DBODD oL@ ooy . ., KDM@ crumb D D D D )
4®®-CDCD @™ D D OM® O oy ., . . : . OB 0D D G G round 0D G GO 0
OOOD @® @ O © CO@ oM@ |, L . Dominant (1) Ped Size Sub-dominant
D@D & a @ e dEay a®Ey o 4 4o o o o 1 2 3 4 3 ¥ X 38N
D @ @) @ @ e ®@E o g OO <2 mm [eslenlsniasian
D DD D DD o oA L ., EOODD 2-5 mm DD D
D @@ @ [enXes] o oy ., . KheO@®@ 5-10 mm CDCD D M
D -0 3D > @slesl Jesfes) 10-20 mm lesfesiesfesies
Lower Horizon Moist Munsell DryMunsell {FeidpHf5] = = & A jo©0oo®® 20-50 mm OOH®O®E
D @M @D O@IDD @& @ Mz & @ ) a-ay s o OO OD 50-100 mm @ d®
OO DDBDOED BDEDODODOHB@DD (6> av ST L 2 D@D 100200mm DO DDD O
D DD DO DA D ODEDBIIEOD R bbbl @@ 200-500mm (@@ D
SCDCD-CDCD @ > ao® O@OMmd® ooy ek 0D ab Ob () > 500 mm CD b Cb O D)
OO D® @ O@ @ O® (es > HENTN
coo® @ © oo ©® oo oo . .. | SEGREGATIONS {1 sath pev tayer
D @ @ @ a @ Oy . . T 1.2 3 4 8 12 3 4 §
D @D @} Estimated D@ @D (00 er (U not evident @ @& @ O O dry @ & D D @)
@ @@ @y Effective @ @ |y, L calcarsous D D D D @] mod. moist D D @ D D
D D@ f Reoting - gypseous CD CD CD CD (D) moaist CD CD CD CD o)
S| Upper Depth (m) Sample Taken COARSE FRAGMENTS manganiferous GO D D @ @) wet (DD D@D Y
u @ & @$- (3perlaye) 1 2 3 4 S5Type(iperlavers Sur 1 2 3 4 5 ferruginous D G & & &) TEXTURE
[asYasTes} DD D disturbed D O D D Y  not evideni (D M M M D (D} ferromanganiferous G & @ D &Y (1 each per layer)
BCDCD-GD D Dundisturbed @ @ @ CO G not identified @@ @& @ & O @) organic MDD D DY TextureGrade 1 2 3 4 5
S o@mm® @-CD D bulked @ (D (D G G} as substrate CD D CD CD D T not identified GD D GD @D ) sand €0 D D O M)
Too@ @@ @fbuilk density D D D D DY s fock outerop (D @ & & @D &) other G CD D D CDf loamy sand & @ CD CD )
RI® ®>® DD Base of Observation (1) s parentmaterial CD D CD CD GO COjAmeount(fperfayer) 1 2 3 4 5] claysysand O D D D @
ACDCD-G:’D @ layer continues (D) quatz @ OO @@ none DD D) sandyloam DD DO H)
T@GD-CD - soil continues @) feldspar DD DD D TR very few (@%) D DD D D) loam D @@ ® @)
@ - (€30 ¢ 3] equipment refusal COf silerete (D (D G @D D G few (2-10%) CD CD CD CD D) silty loam (D B ® ® &)
E D (D aD-CD bedrock reached ironstone (D (D & D G COX common (10-20%) GO G @ D Mjsandy clay loam CO D D D O
Dominant (1) Sub-deminant bauxite (D (D AD AD AD G}  many (20-50%) CO & O & &) clay loam (B D @ O &)
1 2 3 4 S5/Abundancel 1 2 3 4 § shells 0D D @D D D GT§ abundant (>50%) G D @ D Gfclay loam sandy CD CD D (D D)
i @ D (D D not evident (@ @ G G @) charcoal > @ @ @ @ 1 2 3 4 5 jsiltyclay loam GD GD GD 0D
OO OD <% DO pumice @D @D @ @D @D N weak D D DO D] sandyclay 0D ID D dD A
CODCODT@M 2-10% OO @D opalised wood GD (D @ 0D 0D G strong G G GO GO ) silty clay 0 (D 0 O 02
DO O@O@@ 10-20% DD other GD 0D (D GO (D JE§ Form (1 1 2.2.¢8 3§ clay @D GD 0D GD AN
IO @O 3 2050% DE®ODD Amount (1 perlayer) Sur. 1 2 3 4 5} softsegregations (O D @ M M) fibric peat 0D 0D 0D D G3)
1 23 & 5| Colour |1 2 3 4 B veryfew (<2%) @ DD DO D) nodules @O D@ @} hemic peat D dD dD IO )
OO darck OO DDOD few (2-10%) @ @ CD O CD ) fragments CD CD @D D @§  sapric peal 0B (D 0B (B GE)
DO DODDD@] red [DODDDODXD common {10-20%) D @ @ @ O @ crystais @D @ D @O @Y SandFraction 1 2 3 4 5
COCO@ CD D orange (DD DD many (20-50%) @O DD D D D) veins G D O &) coarse (D O DO D
@O O@D| yellow D@DDDE abundant (50-80%) (D (D @ & @ &) concretions (3 G M G & fine @ @@ O D
OO D| browvn DD ) very abundant (>90%) (D D @D D D XD root linings MM @D DY ClayFraction 1 2 3 4 5
EOOO@D| pale @O D Size{iperiayer) Sur. 1 2 3 4 § tubules @D 0D @ @ ) light @ DO @ © O
KOO DODOD gey DODDO®DD fine gravel (2-6mm) M @ @ D D @) Size{iperiayer) 1 2 3 4 5} light medium DD D DD
KO OO@M@®D] gley (G DD D gravel (620 mm) G @ @ @ O ) fine («2mm} (DD @D D D) medium CD D D M )
1 2 3 4 S5iContrast{1 2 3 4 5 coarse gravel (20-60 mm) D CD CD CD @ Y medium (2-6 mm) G GO O D @ medium heavy D D D D &
KD DDOD faint | @ @O D cobbles (60-200 mm) GO G @ @& (D (&} coarse (6-20 mm) D CD D CD D) heavy & & & & &)
OO @O D] distinet (DD DDD stones (200-600 mm) D CD CD G CD G} v coarse (20-60 mm) GO CD D D &)
CD CD CD CD CD) prominent |CD CD €D CD D) boulders (>600 mm} G G @ D & Cf ext coarse (>60 mm) CD (O D O GO
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survev Tme: MEGAECE COAL PROJECT .
seLocation: BL.ACAMANC FLAT — eI 007,

PROFILE MAP DETAILS | SURVEY DETAILS Q‘O
: Eastings Northings Described By| __ Profile Date Photo Taken (1) _|No.of Layers ““"
DOD®DDDDB®DDD DOD D®DDDD profile D W»
DOOOODOOODODOO®D COOPOD@@®@D site @] @D Nsw
PRODODODDDDODDDBD DDDODDDO®DDW® both profile & site @
DDDDDD|D® DD DD DD DD D @ @ D D Nature of Exposure 2) | D SNEANIENT
OO OOOOEODOOD OOe® O®DD auger @ @@
OO CODDOEOO®OD OO ODEOD it @
jesfesl Tl ¥ N Tosfoslasfesfes) EE@ ® <3l batter D] @&
DODDODDDD [__Jeales BNes] DD gully @
D D D @D M D) @DD a @D core sample ()|
D aD G D D D & D@D D D @) other (D NSW SOIL
Site type (1)
srecked iy BIOPHYSICAL STRATEGIC AGRICULTURAL | aNpLAND
e LAND SOIL DATA CARD INFORMATION
SYSTEM
| Tvee | VEGETATION LANDFORM ELEMENT (1)
AS.C. |Vegetation Community (1) alcove @ cone GO foolsiope @ ox-bow @D sink hole/doline G , Please MARK
n unknown D backplain @D crater GD foredune @ pan/playa GB stream channel LIKE THIS ONLY:
0 - rainforest <) bank @ cut face @ guily pediment @ streambed @} WO O
wet sclerophylf forest D) bar @D cut-over surface @D hilicrest (D pit G summit surface 2} , yge 28 pencil
0 A dry sclerophyll forest (D) beach @® dam OB hilisiope @® plain G» swale @2% . No pen or biro
E Z woodland grass u'storey 5} beach ridge €D drainage depression @D lagoon GO prior stream CD swamp G » Fully erase
ot land shrub u'storey G bench G dune @D lake @ rock flat G talus @D mistakes
IGG tall shrubland ) berm @& embankment D landslide &b rock platform &® tidal creek @D§ » Make no
low shrubland G blow-out G estuary @ levee D scald @G tidal flat Gy stray marks
ls Q heath CDf channel bench CED fan @ lunette @@ scarp @D tor GO » Numbersin ()
G grassland/herbland @B{ cirque GD fill top @ maar scree trench G2 show max.
P’ swamp complex GD) clitt ® flood-out @ mound @ scroll @ valley flat @@  entries allowed
littoral complex e T s E——
F F no vegetation @D LITHOLOGY TOPOGRAPHY
a /"1 Growth Forms (4) _ Substrate (3) Slope Percent Site Morpholegy (1)
1 tree (DN notidentified (D limestone @ coarse-basic @5 - (D flat O
L tree mallee ) unconsolidated @ tuff @ fine-acidic @) (GpJenfanlaa] crest
Y M / shrub CD gravel @ breccia = fine-intermediate G D DD hillock D)
mallee shrub D) sand @ greywacke @ fine-basic ey D DD ridge ()
c 1 heath shrub D) sift D arkose @ serpentine Dy DD upper slope D)
G.S.G. chenopod shrub &) clay @ dolomite @ gabbro ey | OB midslope G0
D hummock grass ) organic material @ calcrete @ dolerite @D @ D simple slope D)
@:3Ka:ale:s tussock grass alluvium @ aeolianite @ diorite G2 [eafesles] lower slope @
@ sod grass colluvium @ chert @D syenite ek @ om® open depression D)
D @ sedge lacustrine am jasper @ granodiorite G D DD closed depression (ID)
D ® & rush aeolian ap metamorphic @D adameliite G} Slope Measurement | Slope Morphology (1) §
D @D T torb marine @ gneiss @D granite GB) Method (1)
B D G fern/cycad calcareous sand @D schistphyliite @& aplite (s, inclinometer CD ™\ waxing (D)
I B @) moss fill @ slate @ quartz porphyry Abney level & . waning @}
oD@ lichen mud (1] harntels ap basalt ) total station CD) \_ maximal O
D @D fiverwort il @ quartzite @ andesite RTK GPS @ . minimal &
D & vine @D sedimentary @ greenstone D trachyte g LIDAR @® Aspect (1)
GD aD shale @ amphibolite @m rhyolite Microrelief T 1
e lealles LAND USE (1) siltstone/mudstone D marble @ obsidian none @ @
ko @ national/state parks (D) sandstone-quantz @D igneous @ scoria normal gilgai & @ [1:2]
Wl timber/serub/unused sandstone-lithic @D coarse-acidic ash crabhole gilgal CD ¢'5] — ®
IO logged native forest CD) conglomerate @2 coarse-intermediate agglomerate finear gilgai @) =® -
aa) hardwood plantation @) other lattice gilgai & (e-2]
affinity softwood plantation CDf identification Method (1) § melonhole gilgal D)
with COf volun./native pasture @B  personal assessment @ff HYDROLOGY other @
improved pasture (7} geology map CDOf Profile Drainage (1) Permeability (1) Depth (1) & Extent (1)
cropping GD} both nent & map GDJ very poorly drained (D) very slowly permeable (D) <500 mm depth (D
orchard/vineyard (D) Rock Outerop % (1) poorly drained @@ slowly permeable >500 mm depth &
vegetables/flowers G nil GO >20-30% GO} imperfectly drained CD| moderately permeable $50% area &
urban G} <2% @ >30-50% @ mod. well-drained @) hﬂh_ixpenneabfe >5£2§_a.rea [¢3]
industrial 2§ 2-10% @ >50% | weli-drained D)
quarry/mining G0 >10-20% @ rapidly drained D) §|TE FIELD NOTES -
33 i 5 T - (o7 ot B (G SN SR SO L A (|
ot Surface Condition ~BROWN DERmotot—————
SITE CONDITION B Ty e R R R T W
Site Disturbance(s) (2) R cracked D] @ | @ Eebadedd—t— bttt 2 ' : “ : : : : : : : :
natural disturbance (DI ~ /s self-muiched | @ | @ e R e e s
no effective disturbance @ loose @@ a @ e
limited clearing CD| QD QD it ot Bor R TP s T S S S R R
extensive clearing G|CD D M) fimd ® | ® ORI SR U SN e S
cleared, no cultivation @ @ hardset D @ AR NS S SRR T i S i e e
occasional cultivation @D D surface crust D a @ B L e s e b el e e Ui e T bl e
rainfed cultivation @ & @ trampled @ @ R TR I T R O L I, R SO | N T B "
irrigated cultivation @D} & @ poached GD| @D Red 1o q pgap-iea A Y TN A BN, man
highly disturbed GD| @ QD|recently cultivated @D Photo file name’s: FOCET J N
@] water repelient @ @ T T EE e N e e R R eS
@®D gravelly & SR 1S e Ml e O R TWRE N LI T S NG DB T S S St S
.—.L other@_&g Bt i o8 e N e e e e R o A e T s W e
Please do not mark this space. 4 5 7 0
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LAYER STATUS COLOUR (Munsell, 1994) | Fieid pH LAYER NOTES Field pH Test Method (1)
Lower Horizon Moist Munsell Dry Munsell _ §{1 per X T e N T Raupach @ test strip CD)
@O DOPDOP @ @ @ @@ @ B D COXRN 1 & i & & 4 5 A kotoa H metar
OO DDDBED @O ODO@DD - Lo A e oy O T HCI (1)
D@ D@D OO OD O P dgne cpeai gavoge She i cgeey no effervescence @ @ @ (O O
1C.DCD-CDCD @a; @ @ [ X _Je») (%3] (&3 &> N O U VRNE SO e R 1 audible/slight efferv. & D D D &
D DD D @™ @D @ @D @Y D D PO TR S S TR tron
ocoo® ® @ O @@ O PR R e B Boundary Distin
@ @@ @ @ @ @ ) GD O S R NN (N SNE) (G S e (o r la
D DD D DD DD CEFCER oy ocq -5 iy g p o gid not evident CD D M D O
o ®@ D @D DOER N o -y g oy g g oy g g g oy sharp (<Smm) DD D D @)
D CD-CD D DG abrupt (520 mm) O D @D D)
Lower Horizon Moist M i Dry Munsell {Fieldpuf2} . . = = clear (20-50 mm) @ & @ @ @
SeoOeo®moa DEHEODE@ODE e @ R gk R R T S gradual (50-100 mm) G @@ & & &)
OOODO@OD POOOCOOG®OD D EOCEN. e ey e e e o ) dif >100
D DO DED@DAD ODEDDDODDOBOD 0T b e e e (e S S (N TN N WOt TR i -
2CDCD—CDCD | ® @ oOoe® @ oy 0 o o ooy o4 . . |GradeofPedslity(t) 1 2 3 4 6
D DD D @ @D (1) @ D @ @ EOKER | i 4 doon 3oy o4 g £ single-grained (& & O & O
D DD D @ @ aDOD @ (¢-3} CEBCEN. & - 3¢ spoeab @ oy e Ty massive GO CD @ D @Y
® @@ @ o @ @ L a7« SRS U TR SOR VU SIS o e weak pedality D DD D D
D DD D [eafes] CDCEN 'CLNCTR 5 o b ke A e Kk moderate pedality @& @ @ G @)
D DD @ D @ D aay . : Boodpe b o Gp g strong pedality GO 0D D & &)
@ O D) CD-CDX Fabric() 1 2 3 4 5
Lower Horizon Moist Munseli Dry Munsell FieldpH (3] | | . " . X sandy O O DO D
@WP-O@®ODODDD OOHDDODE@ODCO ey . ., X gt earthy @ D @ D @)
OO-OOOed®® [ _Je:»lesfaslierl ferleafer Golas oo TN ST SN U NN P rough-faced peds @ @ @& CD CD)
D DD DD DDCD OEDDOO® D@ CERCER. iy g ey ey PR smooth-faced peds O (D @ (D @)
3CDCD-GDCD ;@ @@ @ DO oD@ ® D D (o 90< 3 R G T SHRNT Daminant (1) Ped Shape | Sub-dominant (1}
@ D@ D @ ® @ e &© e Oo&™ ., . . . . 11 2 3 45 1T 83485
OOD>ODD @ @ O® o O Oay . 2 OO platy leslavlanianlan
@ @ @ @@ oy @& ., . ., IODDD@ lenticular DDDDD
D DD D D@ lesfes DOy . oo, KOO prismatic CD CD CD D CD
(D AD-CD @D aam @ @ aay . i 4 s, OOO@ @D columnar [evfesiesiesies
D -8 @ CD-CD) CD D CD G G| angular blocky |GD D GO D XD
Lower Horizon Maoist Munseil Dry Munseli Fiedpii4d! | | | | | jl®@®®®® sibang. blocky |[®® DO D
@ @@ M@ D@D D 00 @ @ @@ O & @ M) a-ay s s, KDODODOD polyhedral eslesfaslesfas
OO OOE®OED [ii: Je:-afeafanllenfii Je-2leslap Gnlan an oo g 44 oy o KD granuiar D 0D (D D M
D DD DD DDA DOEODDEOE S D> o v 4 a4, KOO OOD® crumb CDCD D ™
4CDCD‘CDCD @ @& ap aGD O D@ @ O ooy . o KGD G G G A round (sgemyengEsimgel)
D @D D @ @@ @ @) L <1 @@ @y . . Rl Dominant (1) Ped Size Sub-dominant (1)
D@D o O © O O L . . yoog- g EF 2 & G 8 1 2% K% 8
D O® @ @ @@ @@ ey | N «sicplendasfan) <2 mm DO D DD
D DD D oD DD e 0 o KOO 2-5mm DO DDD
D @D @ e:3]e-3] a ey s OO D 5-10 mm CD CD DD
D G D @ wolesy Jeskes) 10-20 mm @ODDDD
Lower Horizon Moist Munsell Dry Munsell FedpH]5] L . ., . & (©Oe0o0® 20-50 mm DO
D QDD MDD @ D D ® & @ OIS 0D & & M) ooy s, EOEEE® 50-100 mm OEE®O®D
DODO-ODOD B D HDODOB DD DOy L s, KD ODOD] 100-:200mm (DD DODD
DD D DD ODEIODEIDED oy o o KDOo@a@O 200-500mm  (GD D GO d® @
5CDCD~CDGD @& @ G @D CD DI & @ [e> (o> T e KD oD D O 2500 mm
DD D @ @® a» DD (V] @ o@Dy , .
ocooO@ @ ® O ©® ® (o ve > (R SEGREGATIONS 210 2-?;::81?&')
@O ®@@® @ @@ @ €2 < > (TN la I 23 4§ 1 2.3 4 5
D D f  Estimated @ D @ (¢2 (¢d TTENIT not evident @ @ @ @& () dry @ @ D D O
D DD @ Effective a @) @ ey caicareous W@ DO @D @) mod. moist GO O @ CD @)
@ @@ cf Rooting SRR il gypseous CD CD CD D CD) moist (D CD @ D &)
S| Upper Depth (m) Taken COARSE FRAGMENTS manganiferous D (D @ @ @) wet (D DD D
u aD (D<@ @O 3perlayery 1 2 3 4 SiType(iperlayer) Sur 1 2 3 4 5 ferruginous GD @ O @ &) TEXTURE
D DD DD disturbed CD CD A CD CDf  not evident (D (D D CD D G ferromanganiferous D (D B D G {1 each per layer)
BCDG)@ @D undisturbed @5 @ @ D @Y ot identified @ @ @ @ @ O organic MDD D DfTextureGrade 1 2 3 4 5
S om® DD bulked GO (D B @ @} as substrate GO D CD D D D not identified (D 3 @ M ) sand A0 DD D
T oo@ @D bulk densil CD D D DY asrockouterop (D @ @ @ @ &) aother @M O O R loamy sand & D D D G
R®®E® DD Base of Observation (1) Jas parent material CD D G & G GjAmount(1periayer) 1 2 3 4 5§ clayeysand CDCD CD CD CD
ACDCD-CD @G layer continues quartz (3 M @ ® G &) none (O (D M O (Y * sandy loam D D & D (M)
TCD@CD [eal ] soil continues feldspar O D O D DD very few (2%) D D O O O foam DD D D
a @@ - equipment refusal siicrete @D D @D @D @D ) few (2-10%) CD CD CD CD CD silty loam @ @ & O @
EGDQ}CD D-CD bedrock reached fronstone CD CD D G D CDf common (10-20%) CD (D (2 3 &jsandy clay loam D D D D M
Dominant (1) bauxite D G G GI» GD many {20-50%) & O @D & &) clay loam & @ @ @ )
3.2 & & B 1 2 3 8 K shelis @D dD @D dD dD abundant (>50%) GD (D GD GD GDclay loam sandy D 0D GD GD O}
1 @ @ ® @) not evident|® & & & @ charcoal @ @ @@ @ @ 2 3 4 5 jsilty clay loam (b OD 0D 0D D
ODODD@ <2% DODADOD pumice D @D G @D AD T weak (D D O O D) sandy clay @D @ @D 0D @)
OO 2-10% | O & D D) opalised wood @@ (D 0D @D 0D (3 strang G O @ D D) silty clay 2 @ 02 D @)
DD OD@D 10-20% D DD D) other (DD @D GO GO (DY Form(iperlaver) 1 2 3 4 5 ¢clay @ 0D ID O 0
D@D 20-50% | O G Amount (1 perlayer) Sur. 1 2 3 4 5§ softsegregations M D M @ @) fibric peat 0D 0D 0D 0D ()
1 2 3 4 5 Cololr |'1 2 F 4 5 very few (<2%) D DD DD D nodules D DD CDY hemic peat @D dD @D dD GB)
O ODO@D| dark OO DODD few (2-10%) @ @ @ @ O @) fragments CDCD CO CD CD} _ sapric peat 0B 0B 0B 0D GB)
D DD DD red DD comman (10-20%) (D @ O @D D @& crystals @ @ D @D @ SandFraction 1 2 3 4 5
ICO CO @ CD @D| orange |CDCDCD D M many (20-50%) D ' & @ & veins 3 & @ & &) coarse (DM D O )
DO DD@D| yellow DD @D D) abundant {50-90%) & & & & & &) congretions D & & M &) fine DD D D)
OO E® brown OO ODODD very abundant (>80%) CD CO D D D D roat linings GO (D @ D @ Clay Fi 123 & 8
OO pale (O DE Size(1periayer) Sur. 1 2 3 4 5 tubules (D (D 0D D D) light OO D
KDDDDD gey DDODDDD) fine gravel (28 mm) O DD D Y Sizef{iperlayer) 1 2 3 4 5] lightmedum DD DD D)
MO gley (0D DD grave! (6-20 mm) @B @B @ @ CD D) fine (<2 mm) (D A @ O D) medium @ @ @ CD D)
1 2 3 4 5/ Contrast|{1 2 3 4 5 coarse gravel (20-60 mm) CD CD CD CD CD G medium (2-6 mm) CD CD CD CD G medium heavy G (D M D @
O OOOD it DOODDD cobbles (60-200 mm) GO D @ & D (&} coarse (6-20 mm) CD CD CD CD O heavy D (D G D &)
IO CO@ D@ distinet | D @ DO stones (200-600 mm) G0 D D D G CGDY v caarse (20-60 mm) D D D (D D)
ICD CD CD CD D) prominent ICD CD CD CD boulders (>800 mm) (D (B B (D GO 5} ext coarse (>60 mm) (D 0O & D G
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LAYER STATUS COLOUR (Munsall, 1994) | Field pH LAYER NOTES Field pH Test Method (1)
Lower Horizon Moist Munsell Dry Munseil 1 enl 1] R N i I (O e Bl Raupach @ test strip CDJ
[ X Jeslasiieal Jeok PO DSE® @@ a e g OGE Sl R S e g pH meter &
OO DODBED OO eOD CINETN. ) oy e g s B g g HCI (1)
OO DDODD DODE2OGOESD COXEN: & & 4 & 9 g g fo—g. o no effervescence @@ @ @ O O
1CDCD~CDCD @ ® ® oOee® @ COGEY |, 4 o ghedyfob g gy audible/slight efferv. CD D D D &)
OOOE® @D evy) G @Y N COCEN . g b b b kb n
DODE>-O® @ a S Gp TOE) Ol .y ;o oo bowe popow s Boun Distinctiveness
® D @ @ @D |y ey .o oy g (lperlavery 1 2 8 4 5
(esleslestes Q@ COTDN " CEER. 4o b e b i il not evident (D (D D O )
D - M @ @ aay My ., 2 v 4 o« a2 e 1 sharp (<5 mm) D D D @D D)
D O D CD-CH) abrupt (5-20 mm) CD CD D CD GO
Lower Horizon Moist Munseil Dry Munseti FieldpH § 2 | —— B S o clear (20-50 mm) @@ & & @ @)
e DOOe DD @ @@ M|B ® @O @ (5, 008 (T S R S T hu e gradual (50-100 mm) G @B & & &
DODO>-OODODE® [ Jesleallanesl Ldrlenlanr calan &o P TRUS E T SO Sy S i >100 m
DD WDODDD DODEDDDOEDTy O e e e Soerst TR W
2@@-@@ @ ® ® oooe® o8 o |, ) b+ s+ ¢ -y lradeotfPedaity(iy 1 273 # 8
OODDD @o@® @ OO © GO oD i il Ty R oo [ ot W single-grained D M M M )
oOO-Oe @ @ e @ O W@ . 4 e ki massive DO DD D)
D @D D @ g OEy &y | \ bk bt weak pedality CD @ CD CD CD)|
D DD D (sales) @D COCTy , o & g . ) - moderate pedality @ & @ @ @
D @ @ @@ @ @ OGN o 4 0 4 . strong pedality & & @ & &)
D DD D DD Fabric(t) 1 2 3 4 §
Lower Horizon Moist Munsell Dry Munsell Field pH ST S sandy O D DD D
S PO DDDDD OO E@@DT@ @ . ) P earthy @ D D DO @)
spfanianisniiesl Neal SOOIy, . . . T rough-faced peds @@ G @@ C O
DD>ODDOIDD OO EDT} OO posi smooth-faced peds (D @& G @ @)
3@@@@ @ ® o OoOe O O™y oo Dominant Ped Shape | Sub-dominant (1)
OE>-ODD WE @ O ©&© O o&L . . o« oo, o . 31 2 3 45 1 42°3 4 8
DO W @ OO @ O tipe gy KB DD platy OODODD
@ @@ @ @ @ o e | ., ., OO tenticular DDODODDD
D O D DD 430 MRS, o0 TR T S S D CDCO D D) prismatic CDDDD D
D @ @ [e-3)e ) @M oy o OO columnar (esjesferiesies
aD aD-aD D CD(D) D (D D G @] angular biocky (O O ® @
Lower Horizon Moist Munsell Dry Munsell FieldpHi4] = & = & @ lcceeo® sub-ang. blocky (D D GD D &)
D @G0 MDD DD AE@EOOBEEOO@ Oy 4 eslaofusles polyhedral lesfesiesiesies
DOO-ODDDED oooomemooood™ |, . ., ., . ., khoeoo® granular D 4D GD (D D)
DD DEDODDD ODEIOOEPOO & ., o, IOEOOO® crumb D D O M)
4CDGJ-CDCD @D ® OoOodmd® o oy . o, . KD(DhdDdapd round G 4 G G dDy
OO>DD @O@O® @ O ©@ OO Oy | T I S Dominant (1) Ped Size Sub-dominant (1)
DODER>OE®D @ @ oOm O o oy, w2 o 3% 2 3 4 B 1 23 4.5
D -0 D) @ @® @ @&y, I KDDO DD D <2 mm ODODDD
lesfes esies; DD May oy . . L s KD@OD®D 2-5 mm DDDDD
(D GD< D O@D oy ®>Ey g o 4 jay CO O D D 5-10 mm D CD DD
D G- [6p 5 @sjesl Jesies) 10-20 mm lesiesiesiesles
Lower Horizon Moist Munseli Dry Munsell FieldpH [ 5| §oo et ODDDD 20-50 mm O ® OO
@ @D IO O @ M ooy oo,y . oy o . s, KEDOO@@® 50:100mm (@®®O®®
DOO>ODODB®D BOOOERGZDOKOOO . . v . OO 100:200mm (DD DDD
DD DODODD ODEOHOOIDEESD o> . oy o, @M@ 200-500mm (DG G @D
.5@(])-@@ @ ® mE® O@OME®E OO g b g OO OO > 500 mm ah ab GD () G
OODOD @®D @ OO @ OF&d €5 ST Status
D@D D @ @ D@D @ (s31e ®&aR ;. SEGREGATIONS ﬁ&:‘;‘;:r layer)
D D D, @@ o @ . Type(iperlayer) 1 2 3 4 § 1 .28 4§
D DD @} Estimated D @ (eolies MEes oo SENENPNETY not evident & @ @ D O dry @ O D DD
D D &Y Effective @ @ aay oy , . . calcareous MO D D @D mod. moist D @ @ D XD
@ - @y Rooting = (€263, gypseous CD CD CD CD Gy moist CD CD CD CD &)
S| Upper Depth (m) Sample Taken COARSE FRAGMENTS manganiferous @ @ @ @ @) wet DD DD D}
U @ @-C» @Dy (3perfaver) 1 2 3 4 SjiType(iperiaveri St 1 2 3 4 § ferruginous D G G & &) TEXTURE
D OO @D O} disturbed DD DD D @Y not evident D D D @ D @O} ferromanganiterous & & & & &) (1 each per layer)
BQDCZ)CZ)CZJ(D(DQ)CDunmstumsdQD.(DGJ not identified @ & @ C & ) organic O D D DYTextureGrade 1 2 3 4 5
Sl leofestenles asfestentes butked D @ @D @] assubstrate D DD D D @ not identified D @ @ @ M) sand 3D O D D D
T ity D CD CD CD D as rock outerop (D (D (O (D G O3 other GO DD ] loamy sand & D D G D)
R s parent material (D CD & D & COjAmount(periaver) 1 2 3 4 5§ clayeysand CD CD.CD CD O
A quarz (D D @D ® @ &) none @ @@ @ O ] sandyloam D D O @ @)
T feldspar D D D D D X very few (<2%} GO D D D &) loam O @ O ®
silcrete @D (D @D (D D M) few (2-10%) CD CD CD GO D) silty loam @ GD (D (D D)
E ironstone GD 0D GD GD (D GDjf commion (10-20%) G @ @& & Misandy clay ioam D D D D My
bauxite (I G G GD GID many (20-50%) CD CD D & &) clay joam D D (D (D G
shells @D @D @D GD @D abundant {>50%) @ D @ @D iclay loam sandy D CD GD D D)
1@ @ G @ @ not evident| @ 4 @ & &) charm!@@@@gmg(tggm 1 2 3 4 5 }siityclayloam QD D D 0D AN
DD OOD <% DCDODDOXD pumice @D @ @ @ @ weak @ DO DO @) sandy clay @ D D 0D )
DO OD 2-10% (DD DO opalfised wood (D @D (D @D @ strong G0 D G D &) silty clay @2 G @D 02 G2
OO O@D| 1020% D @BDD other (D OB GB @D GD @D Form {1 1-2. 8 4.5 clay (0D 0D @ D O
OO @O 2050% ODDDD Amount(1perlayer) Sur. 1 2 3 4 5 | softsegregations (O O D D D fibric peat @ @ @ @ )
1 2 3 4 5| Colour |1 2 3 4 5 very few (<2%) D DD D D @) nodules @ D D @O Y hemic peat @ 0D @D D )
OO D@ darkk ODODD few (2-10%) P @ @ O O D fragments CD CD CD CD CD§  sapric peat (D 0D 0D 0D )
DD DD@ red DDDDOD common (10-20%) @ O @ @ @ & crystals OO O DfSandFraction 1 2 3 4 5
ICD D D@ | orange |CDCO @ D M) many (20-50%) O O ® ® ® &) veins G0 CD CD D &) coarse (D@D M D M
DD DO@)] yellow OO DE abundant (50-90%) (D & ® @ ® &) coneretions (D (D & D &) fine CO'CD CD CD G
OO DD @] brown O DEDD very abundant (>80%) (D D D D D ) root linings O D D D DY ClayFraction 1 2 3 4 5
@@ pale OO Size(iperiayer) Sur. 1 2 3 4 5 tubules GD (D @D D G0 light @ @ D O M
DO @DD gey DDODDDE fine gravel (26 mm) @ O OO D ) Size(tperiayer) 1 2 3 4 5] lightmedium MWD DD @)
OO ED gey DDBDEDD gravel (6-20 mm) @@ @ €@ 0 D @) fine (<2 mm) O O @ @O O medium CD CD CD G G
1 2 3 4 5{Contrast|{1 2 3 4 5§ coarse gravel (20-60 mm) (D CD CD CD CD CDY medium (2-6 mm) G G G G §medium heavy @D @D @D D @)
OO ODOD faint OO ODOD cobbies (60-200 mm) GO (D @ @D @ @) coarse (6-20 mm) CD CD CD CO D heavy CD D @ & &)
DD @D D| distinet DD DD stones (200-600 mm) CD CD D GD GD GDY v coarse (20-60 mm) D D @ D &
CD CD CD CD CD)| prominent [CD CD CD CD CD) bouiders (>600 mm) 0D (D G0 (D GO CDf ext coarse (>60 mm} (D CD (D GO G
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C unknown ) backplain @ crater GD foredune @ pan/playa GB stream channel GD) LIKE THIS ONLY:

0 3] rainforest ) bank @ cut face @ gully @ pediment @ streambed @} CWO O

1he wet phyll forest CD) bar D cut-over surface (D hillcrest CD pit G summit surface &@f , yse 2B pencit
0 A dry sclerophyil forest G} beach @ dam B hilislope @» plain GD swale @4 « No pen or biro
's C woodland grass u'storey G beach ridge D  drainage depression @D lagoon & prior stream D swamp GI¥ « Fully erase
dland shrub u'storey GD) bench @D dune @D lake rock fiat @@ talus &) mistakes
24 tall shrubland ) berm & embankment landslide G rock platform @ tidal creek @@§ « Make no
a low shrubland D) blow-out G estuary G levee @ scald @G tidal flat @) stray marks

ls heath CGDf channel berich G2 fan @ lunette O scarp tor G » Numbersin()

G grassland/herbland @BY cirque G fill top @ maar G scree D trench show max.
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F %_ 1 vegetatiin C) LITHOLOGY TOPOGRAPHY

G # Growth Forms (4) Substrate (3) Slope Percent Site Morphology (1)

| N tree D) not identified (D limestone @ coarse-basic [ _Jeal flat O

L0 tree mallee & unconsolidated @ tuff @ fine-acidic DDODD crest &)

Y W shrub CD gravel (&3] breccia D fine-intermediate D DD hillock CD)

mallee shrub @) sand @ greywacke @ fine-basic D DD ridge GO
c| ] heath shrub D) silt ® arkase @ serpentine D>o® upper slope CD
GS.G. chenopod shrub G clay @ dolomite @ gabbro ® @D midsiope (D)

3 hummock grass D) organic material caicrete @ dolerite CE® simple slope D)

D @D D) tussock grass alluvium @ aeolianite o diorite D DD lower slope @B

D @ sod grass colluvium @ chert an syenite @ DD open depression (D)

D aD sedge lacustrine a jasper @ granodiorite DD closed depression (I

0 ® rush D) aeolian an metamorphic adamellite g Slope Measurement | Slope Morphology (1)
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B B X moss (G2 fill @ slate ® quartz porphyry Abney level D . waning @B}

@vlen] lichen @ mud @ hornfels @ basalt total station CD) maximal CD)

D @D liverwort G3) il @ quartzite @ andesite RTKGPS ® minimal &)

® @® & vine T} sedimentary -4 greenstone («::)] trachyte LIDAR @®| Aspect (1)

D @D shale [615] amphibolite am rhyolite Microrelief T'

I @D ) LAND USE (1) siltstone/mudstone GD marble @D obsidian none @) @

D @D national/state parks (D) sandstone-quartz G0 igneous @ scoria normal gilgai @D @ @

D timber/scrub/unused D) sandstone-lithic @D coarse-acidic @D ash crabhole gilgai CD @ & ®

IO logged native forest G cenglomerate @2  coarse-intermediate agglomerate linear gilgai @ - ~12)

o) hardwood plantation G other Gre, lattice gilgai & (6-5]

affinity softwood plantation GO} Identification Method (1 melonhole gligai @D
with O volun./native pasture @Y personal assessment Jil HYDROLOGY other GD
improved pasture () geology map COf Profile Dra rainage (1) Permeability (1) Depth (1) & Extent (1)
cropping GD§ both 1ent & map CDf very poorly drained CD| very slowly permeable D) <500 mm depth (D)
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vegetables/flowers nil @ >20-30% imperfectly drained CD| moderately permeable < 50% area (D)
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[ Surface Condition S ECLOW. | h.f%ﬁzf—ﬁft—ﬁ—ﬁ—
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no effective disturbance @ ose @B @ | @ e e e e s e
limited clearing CD| @D D sot @B @ | ® R e e
extensive clearing | M D im®» ® | ® e e ea
cleared, no cultivation @@ @@ hardset CD @ : | : : : : : : t : ‘ : Jl : A e R s
occasional cultivation @ D CD sufacecrust M| @ | @ B T T T . O S
rainfed cultivation @} @ @ trampled CGD @® RN AR N e R e
Irrigated cultivation D] D ® poached b} dD e ¢ a5 P g dray O S e
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LAYER STATUS COLOUR (Munsell, 1994) | Field pH LAYER NOTES Field pH Test Method (1)
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SeOeoe e @ @ M@ D - T e W PR S TR pH meter (20
OO>OODOOEED SOOI ®PDPD B R e ey e T T HCI1(1)
D> DDO®D [aafcallvafl lrs Naafuayv sl ¢ 0 .G 2 [P ST T gy no effervescence @ @ @ D )
1 @D CDCD D @ ® @™®@ D DEe D D (&) Y W e (LA SR 1 (IS et e [ audible/slight efferv. @ O @D @ @)
O @EOD o @® @@ - D L1 @ @ (£ 757 T SN R S T G (R S | ng effervs
ODO®>OD @ @ @@ b Wy ®ER . s e i ow i 5 g Boundary Distinctiveness
® ®>® D ®®D e eien T e o (T S e I (lperiayery 1 2 3 4 5
D DD D leales) [esles CIMES | & o 4 4y 4 a4 k3 not evident 3O D D O @)
D (DD D @@ a a [ 0.6 o (D S SN SR SR T I W sharp (<5 mm) WD DD D
D DD D -G abrupt (5-20 mm) G CD GO CD )
Lower Horizon Moist Munsell Dry Munsell T L e e e S e clear (20-50 mm) @ @ & & @)
SO DO®dDD @ @ € D@D O & @ ) aoe. . o, o o g ! gradual (50-100 mm) (D G & & &)
OO E®Oe GOODOOEe®D OO DM b, i GO il dif >100 m
DODDDODDD DD DO ODEOEe Oy oo i
2CDCD-CD @ ® @ D eSS O D & COVCER . oy gy R Gradeof Pedality (1) 1 2 3 4 5
O @@ D @ @ G @D [ <2/) @ @& 19.€ 2 [N e gl oy singie-grained 3 & @ O )
[evfes el @ @ - o @ (3]s OO ., -y oy gy g T massive @ DD D D)
@ - @ @ @ [_Je» ey , . BT A g o weak pedality CD CD CD CD
D D D) (& & fer 5 D CENCEN. . i s e e moderate pedality @ @ @ (D @)
D - ) a a| @ & 8 . 2 S SO T L i strong pedality CD O @ GO &)
DD>DD e0es Fabric(1) 1 2 3 4 §
Lower Horizon Moist Munsell | Dry Munsell | Field ¥ s o moa il i sandy DD DD D
SOWPBODODO®D & @ @ @ 0 @@ T ) 328> I T T R SR TR U TR earthy DD D D
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3 CD CD-CD CD| @ ® @@ D Djes @ CD COCR o o By Dominant {1 Ped Shape | Sub-dominant (1)
@ D D @® D o OO & Od GO b o bes iy 1. 2.3 & 8 1 24 K 5
DD & O O @ OO® 2o 4oy JODODMD platy ([aafanlavlanlan
D DD @) D @e gk g KV EROD CBICD lenticular DDDD XD
D DD D) DD @ o> .oy .y, OO prismatic CD CD CD CD @)
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D @D 3D D @ ® @ @] angular blocky |G CD D @ &)
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OO DD@DmB® D EOOOTEROOOIOO>EY Loa a3 KDMOM®O@®dd®D granular @ G D D 4
D O D@ O A DD E D DEDO® S D [+ 3,00 i (SRS SO M L OOOmO® crumb DO
4GDCD-CDCD @ ® Sinfev] o D ® D C oy oy, KIDADJD D an round ~aD 0D D 4D oy
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DO D & @ oOm o Oy ®»® , - o oo o 11 2 3 4. 3 1 2.3 48
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DD D [eaes) DD R b e KDCH @ 2:5mm DODDD
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OEGOD @® @ O @ @ (€3 @5 Statu.
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D @ @) @DE@ @ &y oy Type(iperlayer) 1 2 3 4 5§ 1 2.3 4.5
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D D @y Rooting e3le s gypseous CD QD D D ) moist CD D D D D)
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u ap a-a @D (3perlaver) 1 2 3 4 SiType(iperlayeri Sur 1 2 3 4 5 ferruginous GO & G CD ) TEXTURE
D DD oD disturbed COCD CDCD CDY  not eviden! @ @ @ GO D Y ferromanganiferous G G GO G (&) {1 sach per layer)
BCZDCD-GD @D undisturbed @ @ & @ @ notidentified DO D @ D D organic @ DO D DY TextureGrade 1 2 3 4 5
S\o@m® &5 &> bulked GD O @D D (@} as substrate D CD D CO CD T not identified D D (D GD () sand D D D D O}
T®oo@ @@ bulk density D CD D CDY asrockoulcp DD DD D D) cther MO DD TR loamy sand O D D GO
R®®® @@ Base ot Observation as parent material D (D GO & & COjAmount(iperlaye) 1 2 3 4 5§ clayeysand CDCD CD CD CD)
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T D DD DD sail continues feldspar D DO DD D X} very few (2%) @D D D D ) loam & O ® & &
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1 2 3 4 S/Abundancejl 1 2 3 4 5 shells 0D (0D GD GD 0D abundant (>50%) D GD GD D Dfclay loam sandy @D (D D (D )
18 @ & @ @|not evident | @ @ & D ) charcoal 0D @D @@ D @ 1 1 2 3 4 5 }§siltyclayjcam @ @ 0D 0D (D)
DD D DD % DDDDD " pumice @D @D @ T @™ weak @ D D DO A} sandyclay @> @D I dD 0D
oD@ 2-10% DDDDD opalised wood GD @D 3D 0D @D G stong DD DD D) silty clay @@ @ @ G2 @
DO O@D 1020% O @DOD other (D ADGD D D TEY Form(iperlayer) 1 2 3 4 5 clay @D 3D @ @D 0N
D WO E 20-50% DD Amount(iperfayer) Sur. 1 2 3 4 5 ] softsegregations 0 @D D D D fibric peat M (@ @D D )
$ 2% & 5 Colsur |1 & N & B very few (<2%) D DD DD D) nodules @ @D D @D @§ hemic peat 3D D 0D (D GB)
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Profile No. | Map Sheet No. Eastings Northings Described By Profile Date Photo Taken (1) No. of Layers
PO OODDDDDD D@D D ® D DD M@ @ @WDD profile T
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Ch (DI @ 0D (DICD D D D D @) D@D D D 3D other GD NSW SOIL
Potential BSAL? (1) ite 1
crece ] BIOPHYSICAL STRATEGIC AGRICULTURAL | aNDLAND
B e LAND SOIL DATA CARD INFORMATION
exclusion SYSTEM
Svae | VEGETATION LANDFORM ELEMENT (1)
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o rainforest CD) bank @ cut face @ gully @ pediment @ streambed @ O WO O
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swamp complex GD) clift @ flood-out C mound @ scroll @ valley flat entries allowed
littoral complex
pipds T o LITHOLOGY TOPOGRAPHY
a Growth Forms (4) Substrate (3) Slope Percent Site Morphoiogy (1)
I tree (T} not identified (D limestone @ coarse-basic  @5) [ _Jeof ] flat
L o' tree mallee ) unconsolidated @ tuff @ fine-acidic @ asfanl Yas) crest
Y W shrub G gravei (&) breccia = fine-intermediate @) @ D@D hillock
mallee shrub G sand @ greywacke @ fine-basic @) D DD ridge
c ] heath shrub D) silt @D arkose @ serpentine @D DD upper slope
G.S.G. chenapod shrub &) clay @ dolomite @ gabbro DD midslope
hummock grass () organic material (@D calcrete )] dolerite G @ D@D simple slope
B 0D @) twssock grass alluvium @ aeolianite & diorite & @D DD lower slope
D @ sod grass colluvium (€»] chert D syenite D @ ®a@ open depression
a» @ sedge lacustrine m jasper @ granodiotite G2 @ DD closed depression
D ® ®&) rush aeolian a metamorphic @D adamellite Slope Measurement | Siope Morphology (1)
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as) hardwood plantation @) other_ lattice gilgai GD &
affinity softwood plantation COf Identification Method (1 melonthole gilgal GD|
with O volun./native pasture @ personal assessment HYDROLOGY other (D)
improved pasture ) geology map CD§ Profile Drainage (1) Permeability (1) Depth (1) & Extent (1)
cropping G} both assessment & map CD)| very poorly drained (D| very siowly permeable (D) < 500 mm depth D
orchard/vineyard (D) Rock Qutcrop % (1) poorly drained @ slowly permeable @) > 500 mm depth CD)|
vegetables/fiowers ) nil GO >20-30% (Y imperfectly drained D moderately permeable <50% area D)
urban @D <2% @ >30-50% D mod. well-drained & highly permeable > 50% area D
industrial @ 2-10% CD >50% well-drained D)
quarry/mining G >10-20% @ rapidly drained CD)f SITE FlELD NOTES vk
\Glmmey s = o WA A A A A s A
ghwr o8 Surface Condilon T (X EV (] L] JpSor——————
SITE CONDITION i, O e R SR L R S S
Site Disturbance(s) (2) Grodnd cracked @D| @ | @ L SRt S S
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occasional cultivation @D @D D) sufacecrust M| @ | @ T S N T TR e e e (T e e T i
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@D D] water repellent @ @ SRR R TR i CRES CRON (/S AR B
D ) gravelly D S VI TR O, O S e Ot SN SR (ORI N e L
@ G other 0D dao .g " W CRRN IRUNGT BRSO (S IR (DRISN COSIN JLo1 (ORRY SN Y W (ST T T TR T Y
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Appendix B

Neubeck Coal Project

BSAL Verification Assessment

Laboratory Soil Test Results
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SOIL CONSERVATION SERVICE
Scone Research Centre

Page 2 of 3
Report No: SCO14/155R1
Client Reference: Murray Fraser
SLR Consulting
10 Kings Road
New Lambton NSW 2305
Ww% Method P7B/2 Particle Size Analysis (%) ClA/S | C2A/4 | C2B/4
Sample Id clay silt f.sand | c.sand | gravel ( QMME pH ( OMM_E
I Neubeck 1 14/7 0-10 cm 10 24 30 26 10 0.01 5.7 4.6
2 Neubeck 1 14/7 15-25 cm 19 17 29 24 11 0.01 5.6 44
3 Neubeck 1 14/7 50-60 cm 58 24 11 6 1 0.02 5.8 4.1
4 Neubeck 2 14/7 0-10 cm 33 30 24 13 <1 0.04 5.7 4.7
5 Neubeck 2 14/7 20-30 cm 39 30 23 8 <1 0.01 5.7 4.4
6 Neubeck 2 14/7 50-60 cm 46 19 15 10 10 0.01 5.6 4.4
7 Neubeck 3 14/7 0-10 cm 36 25 24 15 0 0.05 5.1 4.2
8 Neubeck 3 14/7 30-40 cm 52 22 19 7 0 0.01 5.5 42
9 Neubeck 3 14/7 50-60 cm 52 26 17 5 0 0.01 5.5 43
10 Neubeck 4 15/7 0-10 cm 41 24 20 15 0 0.04 5.7 4.7
11 Neubeck 4 15/7 20-30 cm 74 15 9 2 0 0.02 5.9 4.6
12 Neubeck 4 15/7 50-60 cm 56 28 16 0 0 0.04 6.1 4.8
13 Neubeck 5 15/7 0-10 cm 21 31 27 21 <1 0.02 5.7 4.7
14 Neubeck 5 15/7 20-30 cm 26 25 25 24 <1 0.01 5.7 44
15 Neubeck 5 15/7 50-60 cm 28 16 18 36 2 0.02 5.6 44
16 Neubeck 7 15/7 0-10 cm 19 24 24 31 2 0.02 6.0 5.0
17 Neubeck 7 15/7 20-30 cm 24 23 19 30 4 0.01 5.9 4.7
18 Neubeck 7 15/7 50-60 cm 23 15 18 35 9 0.01 5.7 4.7
19 Neubeck 8 15/7 0-10 cm 12 18 25 28 17 0.01 6.0 49
20 Neubeck 8 15/7 30-40 cm 10 12 20 33 25 0.01 6.0 4.7
21 Neubeck 8 15/7 50-60 cm 11 10 21 39 19 0.01 6.0 4.8
Y/
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NSW | soil Conservation Service

SOIL TEST REPORT
Page 1 of 4
Scone Research Centre
REPORT NO: SCO12/344R1
REPORT TO: Andrew Regan
GSS Environmental
PO Box 907
Hamilton NSW 2303
REPORT ON: Fourteen soil samples
Ref: CCC25-002
PRELIMINARY RESULTS
ISSUED: . 26 October 2012
REPORT STATUS: Preliminary
DATE REPORTED: 26 October 2012
METHODS: Information on test procedures can be obtained from Scone

Research Centre

TESTING CARRIED OUT ON SAMPLE AS RECEIVED
THIS DOCUMENT MAY NOT BE REPRODUCED EXCEPT IN FULL
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SR Young
(Laboratory Manager)

Scone Research Centre, PO Box 283 Scone 2337, 709 Gundy Road Scone 2337
Ph: 02 6545 1666 Fax: 02 6545 2520
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Report No:
Client Reference:

SOIL CONSERVATION SERVICE
Scone Research Centre

SCO12/334R1 Page 3 of 4
Andrew Regan
GSS Environmental
PO Box 907
Hamilton NSW 2303
Method P7B/2 Particle Size Analysis (%) P9B/2
Sample Id clay silt f sand ¢ sand gravel EAT
1 Site 6 0-20 33 33 24 10 0 8
2 Site 6 20-40 39 28 21 12 0 tba
3 Site 6 40-60 36 20 21 23 <1 tba
4 Site 6 60-90 49 18 13 17 3 tba

é—l-ﬂ;—ﬁﬁ-ii———l—n—-i—ﬁ—k-a—l—ﬁ—,—a-_‘_g

8 Site 5 15-35 18 23 20 22 17 8
9 Site 7 0-25 8 12 30 45 S 8
10 Site 7 25-60 11 11 28 37 13 3(1)
11 Site 7 60-80 28 12 16 33 11 tba
12 Site 2 0-25 23 23 31 20 3 8
13 Site 2 25-60 28 19 28 19 6 tba
14 Site 2 60-90 32 18 27 19 4 tba

tba = to be advised
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Appendix C

Neubeck Coal Project

BSAL Verification Assessment

Slope Analysis Methodology



'0°06 ‘0'SY ‘682 ‘€L°CL ‘LL°G '99°C ‘E¥’L LG 70 dJe syeslq

ssejo adojs saibep ynejep 8y "odo|s Aysseo o} pasn aq Aew $33493Q ‘Alleuondo "00°000} ‘00004
‘0v'9% ‘0S°LZ ‘00°0L ‘Y9'¥ ‘GL°Z ‘00" @Je s)eaiq ssejo ado|s Juadiad Jnejep ayL " INJOYId S!Inejep ay |
'S33YOIA 10 INIDHId 8sh 0] 18s aq ued tsyewedled {syun} ay| ‘suobAjod jndino jo uonewloy ay) Buunp
pabisw ale ssejo swes ay) 0} Buibuojaqg sa|buel) snonbijuo) ‘ssejo adojs e ojul paisseo si o|buel) yoeg

‘aponado|s
S| an|eA }nejep s} "Sepoo 10adse uobAjod ay) p1ooal 0} pasn pjal 8jnquye jo aweu ay} si {p|ay ado|s} ay |

0LE 0oL 85=34015 LN3DH3d
SL sy 0£=3401S 334930
1
o/
|2/ asu
{/ ’
I/
{
_una
euey= asu
uni - s
00L« ez 340715 334930 2=3d4d01S 334934

"001} « (XP/ZP) J0 ‘001

Aq paidninw aouejsip [eyuozuoy ul abueyd ayj Agq papialp ybiay ul abueys sy} o} |enba si adojs jusdiad
‘(Sp/zp) uejoly = adojs Jo ‘(Sp) @ouelsip [eyuoziioy ul abueys ayy o3 (zp) wbiey ul sbueys auj jo oljel ay)
Jo jJuabuejose ay) Bunenojed Aq uaalb si seaibep ul adojg ‘juadlad Jo seaibep ul pashjeue aq Aew yoiym
‘aue|d |eluOZIIOY B pue 22BUNS By} Usam]aq uoleuloul jo ajbue ay) si adojs ay] "adojs Aq Joselep ulells}
JO NIL Indur ue Ayissepo 1yl suobAjod Bujuiejuos ssejo alniesy uobAjod ndino ue sejealo adolg aoseynsg

:;J]oo] ado|g 9oeng ayl
'S9]BUIPI00D ABAING [I0S By} Je a2do|S 8oelNg 8y} 8)eja.io9 ‘ulor [eneds e Buisn  °g

‘(payoene) 914 Yesasg woisnd
e Buisn ( 000000920000006P00//A#WIY XSpul/ "0 | /Uretl/d[ay/us/Wiod SIboIe sa5IN0Sal//-dny
) |00 @do|g @oeuNg 8y} uny — uoisuaixd }sAjeuy ag Buisn ¥

( 7000000A1.0000006P00/NIL S¥eSID /AWy X8pul/ "0} /UreW/d[ey/us /W0 SIboIe S85IN0Sal//:diy
) SINOJUOD 8Y) UO paseq @2eLNg N|L e 81eal) - uoisualx3 1sAjeuy ag buisn ¢

1’01 de\o1y Ol SINOJUOD peoT g

"80e|d shbuy |eluusjua) Aq papiroid elep Yyl ‘@sed siy} U] "uonewlojul uoneasd aieldoidde ainboy  °L
ABojopoyja|y sishjeuy adols ¥1S
yo9loud [e0) MoagqnaN

G0z Asenuer gy




Neubeck Coal Project
BSAL Verification Assessment
Slope Analysis Methodology

The {class_breaks_table} is used to define custom slope classes. The table can be either a TXT or DBE
file for a Windows environment, and a DBF file in a UNIX environment. Each record in the table needs to
contain two values that are used to represent the slope range of the class and its corresponding class
code.

Table example:

break, code

10.0, 11
25.0, 22
40.0, 33
70.0, 44

Note the comma delineation and use of decimals in the first field. Field names are needed but are ignored.
The first field represents the breaks and values need to be decimal, the second field represents codes and
values need to be integer. The units of the slope range are defined by the {units}. When this argument is
not specified, the default classification is used.

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.).

And here is how we do it pictographically:

SLR Consulting Australia Pty Ltd
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Appendix D

Neubeck Coal Project
BSAL Verification Assessment

OEH Assessment Checklist
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Neubeck Coal Project
BSAL Verification Assessment
OEH Checklist

Site Assessment (Continued)

Three detailed sites for each major soil types

Each soil type identified has at least three detailed sites Yes Chromosol, Dermosol and Kandosol
All relevant data presented for all detailed sites Yes
Detailed sites are representative of the soil type being assessed Yes
Detailed sites are accompanied by photo of profile and site Yes
Appropriate information collected for all exclusion sites Yes E:ﬁ:%i%%gg?engAR slope-and <20'ha
At least two exclusion sites per polygon N/A No exclusion sites
Adequate number of check sites used to allocate soil type Yes 19 check sites for 10 detailed sites
Cross Reference With OEH Soil Data
Podzolics, Earths and Soloths found on the
Mapping and attributes appear consistent with OEH soil landscape data and anticipated soil types Yes Pipers Flat and Cullen Bullen soil landscapes

(Wallerawang 1:100,000 sheet)
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31% 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 sails. 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 Dermosol (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 Dermosoals, soil mapping and areas
corrected

SLR Consulting Australia Pty Ltd Level 1, 14 Watt Street Newcastle NSW 2300 Australia
(PO Box 1768 Newcastle NSW 2300 Australia)

T: 6124037 3200 F: 6124037 3201 E: newcastleau@slrconsulting.com www.sirconsulting.com
ABN 29 001 584 612
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Centennial Angus Place Pty Ltd 31 March 2015
Neubeck BSAL Verification 630.10980

Page 3

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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Centennial Angus Place Pty Ltd 31 March 2015
Neubeck BSAL Verification 630.10980

Page 5

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



