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1 Introduction

The Warkworth Continuation 2014 (the proposal) seeks to extend mining beyond the current limits of
approval to ensure it remains economically viable and coal is extracted in the most economic manner as
required under clause 15 of the State Environmental Planning Policy (Mining, Petroleum Production and
Extractive Industries) 2007.

The mining extension area is approximately 698ha (referred to herein as proposal area) and is located in a
mining lease 20m below ground level, but will require a mining lease from the surface to 20m below
surface level. This mining lease is yet to be approved.

Under the State Environmental Planning Policy (Mining, Petroleum Production and Extractive Industries)
2007 (the Mining SEPP) , an application for a state significant mining or petroleum development must be
accompanied by:

a) a gateway certificate; or

b) a site verification certificate (SVC) that certifies that the land on which the proposed
development is to be carried out is not on biophysical strategic agricultural land.

The Mining SEPP sets out the requirements for supporting documentation which must accompany an SVC
application and requires the supporting documentation to be prepared in accordance with the Interim
Protocol for Site Verification and Mapping of Biophysical Strategic Agricultural Land (the Interim
protocol).

Warkworth Mining Limited made a SVC application to the NSW Department of Planning and Environment
(DP&E) for the area requiring a mining lease from the surface to 20m below the ground. The SVC
application was accompanied by a Biophysical Strategic Agricultural Land (BSAL) verification report
(Appendix A) which was based on a desktop study using previous soil surveys of the area.

In accordance with the assessment procedures, the DPE requested the NSW Office of Environment and
Heritage (OEH) to review the SVC application and provide a recommendation for their consideration. In
their review, the OEH required additional information to complete their assessment of the SVC
application against the Interim protocol.

Notwithstanding the additional information that was required by OEH, it was acknowledged that the data
provided in the BSAL verification report was consistent with OEH knowledge and data of the area. That is,
no BSAL has been mapped in the locality and soils units known to be in the area are of low fertility.

The purpose of this report is to provide additional information requested by OEH so that they can

complete their assessment of the SVC application against the Interim protocol and the current publically
available procedure.
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This report includes:

o an introduction (this section);

o the methodology used in conducting this survey;

o a description of how this survey addressed the Interim protocol compliance issues;
. the results and discussion of this survey; and

. conclusions.
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2 Method

This section describes the additional soil survey fieldwork and laboratory analysis that was done to
address the additional matters raised by OEH.

2.1 Soil descriptions and sampling

The Interim protocol requires a minimum of three detailed soil description sites be surveyed for each soil
type. A detailed test site is defined as soil profile inspection site that is described in sufficient detail to
allow all major physical and chemical soil features of relevance to BSAL to be clearly identified. The
description must include site data, ie the soil description, and samples for laboratory analysis, ie soil
sample analysis.

A survey plan for detailed soil descriptions was prepared based on existing mapping of soil units. The
survey plan and existing mapping units are shown on Figure 2.1. As per the Interim protocol, the survey
plan was based on three detailed sites for each soil type on the existing mapping. Tasks completed at
each detailed soil description site were:

. prepare 1m deep trenches;

. record detailed soil descriptions using the Soil and Land Information System (SALIS) data card and
BSAL data card; and

. collect soil samples at: 0, 0-50mm, 50-150mm, 150-300mm, 300-600mm and 600-1,000mm below
ground level (bgl):

- surface samples (0 mm bgl) were collected as a bulk sample from 12 sub-samples collected
in @ 10m radius around the trench; and

- 250g soil samples were collected from each depth.

Check and exclusion sites were not included in the survey plan as it was considered that the existing soil
mapping was satisfactory as it was previously accepted by DP&E. Where the existing mapping was in
conflict with the field observations, additional check sites were undertaken which comprised holes dug to
0.5m and assessments that included brief soil profile descriptions, soil characteristic observations and
vegetation observations. No laboratory analysis of samples was done on check sites.

The OEH requested BSAL mapping at 1:25,000 in its interim assessment. Under the Interim protocol this
scale of mapping is required for developments which are considered to pose a high risk to agriculture, eg
an open cut mine located on alluvial soils that are very likely to be BSAL. It is considered that the proposal
poses a low risk to agriculture because the area being assessed is not on alluvial soils, is heavily wooded,
not used for agriculture and has several physical and chemical criteria that would prevent it from being
classified as BSAL. Therefore, the sampling density in the survey plan was for one sample per 50ha which
is approximately 1:50,000 mapping. OEH confirmed via email that they agreed with the survey plan for
1:50,000 mapping.
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2.2 Soil sample analysis

Soil samples from detailed test sites were packed into eskies with chain of custody certificates and sent to
a NATA laboratory for analysis.

Soil samples were analysed using appropriate test procedures, eg National Test Code, for:
o soil pH (1:5 soil:water or 1:5 soil: CaCl2);
. salinity (EC 1:5 and ECe 1:5); and

. exchangeable cations and cation exchange capacity (for deriving exchangeable sodium percentage
and the Ca:Mg ratio).

Laboratory analysis results were entered into the SALIS laboratory data template.
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3 Interim protocol requirements

The OEH assessment of the SVC desktop based application required additional information to be provided
to enable a thorough assessment against the Interim protocol. Table 3.1 summarises the additional
information requested by OEH and how the supplementary soil survey has addressed the information

request.

Table 3.1

Information request

Resolution of information requests

Resolution of information request

Maps

Map of assessment area showing BSAL (at 1:25,000) and
exclusion zones marked according to their BSAL
limitation. Spatial dataset (boundary of BSAL areas)
supplied in GIS format as per the Interim protocol.

Metadata for spatial datasets have been provided as per
the Interim protocol

Lodgement of site and laboratory data

All site observations lodged on BSAL soil data cards and
all required field attributes completed correctly for each
observation type as per the Interim protocol, ie check,
exclusion and detailed.

All laboratory data supplied in the SALIS lab data
template, appropriate test procedures, eg National Test
Code, identified and all relevant test results completed
as per the Interim protocol.

Site assessment

Sampling density is as specified in the Interim protocol.

Observation sites (check, detailed and exclusion sites)
are relatively evenly distributed across the study area

Each soil type identified has at least three detailed sites

All relevant data has been collected and provided for
detailed sites as per the Interim protocol.

Description of detailed sites is accompanied by a
photograph of the site and of the soil profile being
described.

Adequate numbers of check sites used to: i) allocate a
site to a soil type and soil map unit; and ii) confirm
existing mapping

BSAL was mapped at 1:50,000 in accordance with the Interim
protocol. See section 3.1 for further details.

A hard copy map has been provided in Figure 4.2

A spatial dataset of soil type polygons, BSAL polygons and soil
sampling points have been provided.

A spatial dataset of soil type polygons, BSAL polygons and soil
sampling points have been provided.

Soil data cards have been supplied in a physical form.

Laboratory data has been supplied digitally in the specified
SALIS format.

Laboratory data has been supplied digitally in the specified
SALIS format.

Sampling density within the project footprint was mapped at
1:50,000 in accordance with the Interim protocol. See section
3.1 for further details.

Within the approximately 698 ha proposal area 15 detailed sites
and four check sites were investigated.

Each soil unit has a minimum of three detailed sites recorded.

Within the approximately 698 ha proposal area 15 detailed sites
and four check sites were investigated.

A hard copy map has been provided in Figure 4.2

A spatial dataset of soil type polygons, BSAL polygons and soil
sampling points have been provided.

BSAL was mapped at 1:50,000 in accordance with the Interim
protocol. See section 3.1 for further details.

Soil data cards have been supplied in a physical form.

Laboratory data has been supplied digitally in the specified
SALIS format.

Photographs of each site and soil profile have been provided in
a digital format.

Detailed sites were used to verify the existing soil polygons.

Check sites were only used where the detailed sites returned a
soil type not in line with the existing mapping.

J14013RP2



3.1 Map scale

A mapping scale of 1:50,000 was determined as addressing the appropriate level of risk of the proposal.
The reasoning and acceptance of this mapping scale is detailed in Section 2.1.

The field survey of 15 detailed sites and four check sites covered the approximately 698ha proposal area
at an intensity of one site per 36.74ha. According to the Guidelines for surveying soil and land resources
(McKensie et al 2008), a 1:50,000 sampling intensity ranges between on one site per 20ha to 100ha. The
sampling intensity for this survey is at the more intense end of this range and is therefore deemed
acceptable given the level of risk to agriculture associated with this proposal.
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4 Results and discussion

A field survey of 15 detailed sites and four check sites was undertaken from 26 May 2014 to 28 May 2014
covering the four soil units identified in the existing mapping. The survey confirmed the presence of the
four soil units identified in the proposal area. Soil units were renamed in line with the Australian soil
classification (Isbell 1996) as described in Table 4.1. Figure 4.1 shows the survey locations and the
resultant soil mapping from this recent survey.

Table 4.1 Renamed soil units

Original soil units names New soil units names
Uniform sand Arenic rudosol
Duplex sand Yellow sodosol

Grey pink duplex loam Grey sodosol

Brown duplex loam Brown kurosol

The type of observations made at each survey site are listed in Table 4.2.

Table 4.2 Site units

Detailed sites Check sites

us1 DSC1
us2 DSC2
us3 DSC3
DS1 DSC4
DS2

DS3

DS4

DS5

GPO1

GPO2

GPO3

BO1

B02

BO3

B04

4.1 Polygons

The survey confirmed the presence and spatial extent of six of the seven soil polygons identified in the
original survey. The northern most Duplex sand (Yellow sodosol) polygon identified in Figure 2.1 was
found to be incorrect and through the use of two detailed and four check sites, the polygon was found to
be Arenic rudosol (Uniform sand). This soil unit is consistent with the soil units to its immediate north and
south.

The correction was made in line with the Interim protocol which states that a soil polygon has to be
greater than 70 per cent of a single soil type. Only a small area on the eastern side of the polygon, along
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the access track, is composed of the Yellow sodosol (Duplex sand). The incorrect polygon was corrected
and merged with the surrounding Arenic rudosol (Uniform sand) polygons as shown in Figure 4.1.

4.2 Soil units

The four soil units identified in existing soil mapping where found to be consistent with those identified
during the survey.

The soil unit descriptions from the existing soil mapping, shown in Appendix C, were found to have a
strong correlation with the field survey results. The field survey results are attached in Appendix D in the
form of BSAL soil data cards.

4.3 Laboratory data

The laboratory analysis further confirms the existing descriptions of the four soils units identified by
existing mapping. All four soil units consistently demonstrate low soil fertility with the Arenic rudosol
demonstrating particularly low levels. The Yellow sodosol, Grey sodosol and Brown Kurosol demonstrated
exchangeable sodium percentages that were sodic to strongly sodic. Strongly acidic surface soils that
were below ideal plant growth levels (pH 5.5) were noted in all four soil units.

The BSAL assessment failed the four soil units on low fertility. This assessment is consistent with the low
soil fertility apparent in the laboratory results.

4.4 BSAL determination

The BSAL verification report at Appendix A, found that there were was no BSAL within the proposal area
based on the four soil units in existing soil mapping.

This survey has not identified any significant changes in the presence or quality of soil units found within
the proposal area. The change in extent of soil units will have no bearing on the BSAL verification
assessment report findings (Appendix A). Figure 4.2 shows the resulting BSAL mapping for the proposal
area based on the detailed soil description from the sampling locations shown on Figure 2.1.

J14013RP2 10
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5 Conclusions

The soil survey descriptions used for the BSAL verification report were found to accurately describe the
soil units within the proposal area. An incorrectly identified polygon was recognised and corrected by this
survey. There was no influence on the findings of the BSAL verification report by this error.

This survey therefore confirms and supports the original determination that there is no BSAL located
within the proposal area.
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1 Introduction

1.1 Legislative context

In 2012, the NSW government introduced the Strategic Regional Land Use Policy to balance land use
outcomes between agriculture and mining projects. Under this policy, the NSW Strategic Regional Land
Use Plans (SRLUPs) for the Upper Hunter were developed and identified strategic agricultural lands, which
comprise biophysical strategic agricultural land (BSAL) and Critical Industry Clusters (CIC). Land identified
as being highly suitable for agriculture is known as BSAL while CICs are regional concentrations of highly
productive industries, namely equine and viticulture, which are related to each other, contribute to the
identity of that region and provide significant employment opportunities.

Clause 50A of the Environmental Planning and Assessment Regulation 2000 requires that a development
application for mining development on certain identified land (including land shown on the Strategic
Agricultural Land Map) must be accompanied by:

. a gateway certificate, or

. a site verification certificate that certifies that the land on which the proposed development is to
be carried out is not biophysical strategic agricultural land.

Clause 17A of the State Environmental Planning Policy (Mining, Petroleum Production and Extractive
Industries) 2007 (the Mining SEPP) defines mining development as:

1(a) development specified in clause 5 (Mining) of Schedule 1 to State Environmental Planning
Policy (State and Regional Development) 2011, but only if:

(i) a mining lease under the Mining Act 1992 is required to be issued to enable the development
to be carried out because:

(A) the development is proposed to be carried out outside the mining area of an existing mining
lease.

Further to this, under the State Environmental Planning Policy (Mining, Petroleum Production and
Extractive Industries) Amendment 2013 (the 2013 Mining SEPP amendment), where a mining lease is
required, State Significant Development (SSD) that is wholly or partially on either BSAL or an area mapped
as CIC, must be considered through the Gateway process unless additional verification can prove
otherwise. The assessment of the potential impacts of a proposal on agricultural land and water resources
(including CICs) must be undertaken before a development application is lodged.

In light of the above, Warkworth Continuation 2014 constitutes a mining development, as defined in the
Mining SEPP. The footprint of the proposal is located within a mining lease 20m below ground level (bgl),
however requires a mining lease from the surface to 20m bgl. The majority of the footprint contains
endangered ecological communities (EECs).

Although there are no lands mapped as BSAL within the footprint of disturbance, and the majority of the
footprint contains EECs, the proponent still requires either a gateway certificate or a BSAL site verification
certificate prior to lodging a development application because a surface mining lease is required.

J14013RP1



1.2 Project context

The majority of the Warkworth Continuation 2014 (the proposal) area is withinCCL753, with the southern
part within CL219 (which is a Mount Thorley Operations mining tenement) (Figure 1.1). Within the
proposed mining area, CCL753 and the section of CL219 are subsurface mining leases granted in 1981.
These mining leases do not include the surface to 20m depth. Mining Lease Applications 352 and 353
cover the surface to 20m depth required for the proposal, however these are yet to be approved. For the
purposes of this report, these areas are known as the BSAL verification application area. The BSAL
verification application area is approximately 667.5ha and shown in Figure 1.2.
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1.3 Purpose

This report has been prepared in accordance with the Interim protocol for site verification and mapping of
biophysical strategic agricultural land (OEH 2013) with the purpose of obtaining a site verification
certificate for the BSAL verification application area to enable lodgement of a development application.

The BSAL verification application area is outside areas mapped as BSAL in the SRLRP. However, due to the
regional scale of the mapping, where a proposal potentially triggers the Gateway process the proponent is
required to undertake further evaluation to confirm that the proposal will not impact BSAL. Where BSAL is
not identified, a site verification certificate is required that certifies that the land where the proposal is to
be carried out is not BSAL.

The NSW Government has undertaken mapping for the 2013 Mining SEPP amendment to identify BSAL
and the equine and viticulture CICs at a regional scale. The proposal is outside the 2km barrier nominated
by the SRLUP Guidelines for CICs and hence further assessment is not required.

1.3.1  Statement of qualification

This report has been prepared with the oversight of Dr. Timothy Rohde a certified professional soil
scientist. Dr. Rohde’s qualifications and accreditations are presented in Appendix A.

1.4 Biophysical constraints to agriculture

Several existing biophysical constraints are present at the BSAL verification application area, which
prevent it from meeting the criteria for BSAL (Figure 1.3). The constraints include the predominant
presence of EEC woodland with little to no grassland or pasture.

The existing land use is also constrained by the presence of the Green Offsets, protected under the
existing development consent for Warkworth Mine (DA 300-9-2002i). The Green Offsets comprise a
habitat management area (HMA) and a non-disturbance area (NDA). The woodland areas contain EECs
listed under the NSW Threatened Species Conservation Act 1995.

Currently no agriculture occurs at the BSAL verification application area. It should be noted that the HMA
and NDA will be relocated as part of Warkworth Continuation 2014.

J14013RP1



J14013RP1

10



Habitat management area
KXXA Non-disturbance area
Vegetation community

Central Hunter Grey Box - Ironbark
Woodland (EEC)

. Central Hunter Ironbark - Spotted
Gum - Grey Box Forest (EEC)

I Warkworth Sands Woodland (EEC)

. Central Hunter Grey Box - Ironbark
Grassland

Warkworth Sands Derived Native
Grassland

: BSAL verification application area

Warkworth Mine development
consent boundary

Mount Thorley Operations
— development consent boundary

8§ WARKWO N3
RN 3

e Uy -

% OUNT THORLEY OPERATIONS|{i§

~

SOu[ce.T"Coa/ &Al L ot

Constraints for agriculture
Warkworth Mine continuation
BSAL verification report

Figure 1.3

s_20140507_02.mxd 7/05/2014

T:\Jobs\2014\J14013 - MTW Long Term'App;o-v-als\GIS\OZ_Maps\BOSG_AgriConstraint




J14013RP1

12



14.1 Habitat management areas

The existing HMA comprises the majority of the BSAL verification application area (Figure 1.3). The HMA
limits all agricultural activity. The HMA was established upon granting of the current development
consent in 2003. As part of the development consent and the prescribed management regime, no
agricultural activity can currently occur within the HMA.

1.4.2 Non disturbance area

Similarly, the NDA within the BSAL verification application area (Figure 1.3) was also established upon
granting of the current development consent in 2003. As part of the development consent and the
prescribed management regime, no agricultural activity can currently occur within the NDA.

1.4.3  Endangered ecological communities

The majority of the BSAL verification application area has been identified as the Central Hunter Grey Box -
Ironbark Woodland EEC (Figure 1.3). A smaller portion in the north of the site has been mapped as
Warkworth Sands Woodland EEC. Within the BSAL verification application area, the Central Hunter Grey
Box — Ironbark Woodland EEC is associated with Duplex Sand, Grey Pink Duplex Loam, Brown Duplex
Loam and Uniform Sand soil units and the Warkworth Sands Woodland EEC is associated with the
Uniform Sand soil unit. Both EECs have been excluded from agricultural activities for an extended period
of time. The listing protects the EECs from everything except "routine agricultural management activity".
Accordingly, there are no real prospects of the site ever being classified as BSAL.

1.5 Risk to agriculture

The potential impacts to agricultural resources are considered low given the presence of EEC woodland
where no agricultural land use exists.

A risk assessment was undertaken in accordance with:

. the Guideline for Agricultural Impact Statements at the Exploration Stage (DTIRIS, 2012) which is
based on the probability of occurrence and the consequence of the impact, as described in the
Land Use Conflict Risk Assessment Guide (NSW DPI 2011)

. Appendix 3 of the Interim Protocol for site verification and mapping of biophysical strategic
agricultural land.

Based on the risk matrix contained within the Guideline for Agricultural Impact Statements at the
Exploration Stage, a risk ranking of A5 ‘low risk’ of agricultural impact was determined.

The A5 risk ranking is based on a consequence of ‘very minor damage and minor impact to agricultural
resources or industries’ with a likelihood of the consequence being an ‘almost certain’ probability. Due to
the absence of agricultural activity and predominance of EEC woodland this risk ranking is appropriate as
‘no measurable or identifiable impact on an agricultural resource or industry’ can be identified.
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2 Regional verification of biophysical strategic agricultural land

The regional BSAL trigger map is presented in Figure 2.1 and indicates no BSAL in the vicinity of the
proposal. The nearest BSAL is approximately 4 km to the east. Due to the regional scale of the SRLUP
mapping, the proponent is required to undertake further evaluation to confirm that BSAL will not be
impacted. Where BSAL is not identified, a site verification certificate is required that certifies that the
land, where the proposal is to be carried out, is not BSAL.

The nearest CIC is approximately 5 km to the south, outside the 2 km barrier nominated by the SRLUP
Guidelines for CICs and hence further CIC assessment is not required.

J14013RP1 15



J14013RP1

16



L

%

B T

Biophysical strategic agricultural land
[N Critical Industry Cluster (Viticulture)

: : : BSAL verification application area

Warkworth Mine development
consent boundary

Mount Thorley Operations
development consent boundary

Meanugred by Mo Thastes Cosmil Amstrabin

2 \JHUNTER VALLEY OPERATIONS]

z

6,/~

GOULDSVILLE/LONGIRPOIN]E

y |
5

AN BLIEDON]HILELE

MOUNT THORLEY

Regional BSAL trigger map

Warkworth Mine continuation

BSAL verification report
Figure 2.1

<
=
o
o
re}
<4
@D
o

X

<
@
O|
@
S
re}
o
<
=
o
N

TA\Jobs\2014\J14013 - MTW Long Term Approvals\GIS\02_Maps\B057_BSALRegional




J14013RP1

18



3 Local verification of biophysical strategic agricultural land

3.1 Method
The BSAL verification has been completed by desktop assessment using the following studies:

e Lockwood PV (2007) Warkworth Sands soil survey: Soil sampling and analysis within the Green Offsets
and Archerfield; and

e GSS Environmental (2010) Warkworth mine extension: Soil survey and land resource assessment.

The GSS Environmental (GSSE) soil survey and resource assessment was a desktop study, with limited
test-pitting done outside the BSAL verification application area. The soil survey and resource assessment
drew upon a number of regional scale (1:250,000) and local scale (<1:100,000) soil surveys that
incorporated part or all of the proposed activity area. GSSE produced a local scale map (<1:100,000)
showing the spatial distribution of soil. Soils were described using an adaption of the Northcote (1971)
key. The relevant aspect of the GSSE soil survey to the assessment area has been reproduced in Figure
3.1.

The BSAL verification assessment follows the key steps described in the Interim Protocol for site
verification and mapping of biophysical strategic agricultural land (OEH 2013).
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3.1.1  Scale of biophysical strategic agricultural land verification assessment

The BSAL verification requires a soil survey scale of at least 1:100,000 correlating to a low level of risk. The
risk ranking for the BSAL verification application area is described in Section 1.5 of this report.

The Interim Protocol for site verification and mapping of biophysical strategic agricultural land (OEH 2013)
in Appendix 3 describes a minimum sample density of one sample site per 25 to 400 hectares (ha) for
BSAL assessment of low risk activities.

The BSAL verification of the BSAL verification application area has been done using soil descriptions and
laboratory analysis reported in the Lockwood (2007) study. The relevant laboratory sample locations and
soil descriptions from Lockwood (2007) are presented in Figure 3.1 and Figure 3.2 respectively. The soil
descriptions and laboratory sample locations are relevant because they either fall inside or very close to
the BSAL verification application area.

The BSAL verification application area is approximately 667.5 ha. The BSAL verification utilises six sample
locations correlating to approximately one sample per 100 ha. The BSAL verification results described in
Section 3.2 are therefore relevant for a low risk activity and satisfy guidance described in Appendix 3 of
OEH (2013). It should also be noted that the site descriptions and laboratory sample locations used in this
BSAL verification are evenly distributed across the BSAL verification application area, with at least one
description and one set of laboratory data available for each soil unit described by GSSE (2010) and
presented in Figure 3.2 .
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3.1.2  Soil descriptions

Both GSSE (2010) and Lockwood (2007) have used different conventions for the naming of each soil unit.
A comparison between the two naming conventions that shows how soil units align is provided in Table
3.1.

Table 3.1 Soil unit classification comparison

GSSE (2010) Lockwood (2007)

Brown duplex loam Sodosols (brown and yellow)

Red duplex loam Sodosols (red)

Duplex sand Shallow Warkworth sands (Sodosols)
Grey-pink duplex loam Sodosols (grey)

Uniform sand Deep Warkworth sands (Tenosols)

The Lockwood (2007) soil descriptions of the soil profile relevant to this BSAL verification assessment is
provided as Appendix B.

3.1.3  Laboratory analysis

Laboratory analysis for the six soil units listed in Table 3.2 were completed by Lockwood (2007). The
laboratory analysis is included as Appendix C.

Table 3.2 Lockwood (2007) soil sample number and soil unit
Lockwood (2007) soil sample number® Soil unit’

HMA204 Duplex sand

HMA104 Uniform sand
HMA103 Grey-pink duplex loam
HMA101 Grey-pink duplex loam
NDA102 Brown duplex loam
NDA101 Brown duplex loam

Notes: 1.Refer to Figure 3.1.
2. Refer to Figure 3.2 and Table 3.1

3.2 Results

Table 3.3 tabulates the results of the BSAL verification assessment. The BSAL verification assessment has
been undertaken using the following resources:

. flow chart for site assessment of BSAL presented at Figure 2 in the Interim Protocol for site
verification and mapping of biophysical strategic agricultural land (OEH 2013);

o soil profile descriptions;
. soil profile laboratory analysis;

o water availability from the NSW Office of Water (NOW); and
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relative fertility assessment from the Appendix 2 of the Interim Protocol for site verification and
mapping of biophysical strategic agricultural land (OEH 2013).
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Table 3.3 BSAL assessment for BSAL verification application area

Criteria Duplex sand Uniform sand Grey-pink duplex  Grey-pink duplex Brown duplex Brown duplex
(HMA204) (HMA104) loam (HMA103)  loam (HMA101)  loam (NDA102)  loam (NDA101)

Within the area mapped using BOM data as having 350mm and above
rainfall 9 out of 10 years?

Overlying a groundwater source declared by NOW as highly productive - - - - - -
groundwater?

Within the area mapped by NOW as being within 150m of a highly - - - - - -
reliable surface water supply?

Onsite verification can show access to a reliable water supply by - - - - - -
localised groundwater conditions or alternate access to a highly
reliable surface water supply via an easement

Is the slope < 10% (refer to Figure 3.3)

Is there <30% rock outcrop?

Does £20% of area have unattached rock fragments >60mm diameter?
Does <50% of area have gilgais >500mm deep?

Soils and landscape verification (only 1 "YES" is required to proceed)

Is slope between 5% and 10%? And does soil have moderately high or
high fertility?

Is slope <5%? And are there some rock outcrops? And does soil have
moderately high or high fertility?

Is slope <5%7? And Are there nil rock outcrops? And does soil have
moderate fertility?

Soils and landscape verification (requires a "YES" to proceed to the
next step)
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Table 3.3 BSAL assessment for BSAL verification application area

Criteria Duplex sand
(HMA204)

Uniform sand
(HMA104)

Grey-pink duplex
loam (HMA103)

Grey-pink duplex
loam (HMA101)

Brown duplex
loam (NDA102)

Brown duplex
loam (NDA101)

Is effective rooting depth to a physical barrier 2750mm?
Is soil drainage better than poor?
Is pH within the upper 600mm pH,ater 5—8.9 or phc,c 4.5-8.17

Is salinity within the upper 600mm (ECe) 4dS/m or chloride <800mg/kg
when gypsum is present?

Is effective rooting depth to a chemical barrier 275mm?
Minimum area

Does the biophysical resource have a contiguous area of >20ha?
BSAL

Is the Soil Management Unit (SMU) deemed to be BSAL

Notes: 1. Source: Interim protocol for site verification and mapping of biophysical strategic agricultural land (OEH 2013).

2. YES* indicates that the source information does not provide a clear no decision and therefore a yes is applied.

J14013RP1

30



P
i R
== -

P"‘

L il
2 A
'WARKWORTH MINE

20140507_02.mxd 7/05/2014

A |

- e B B BN B OB N N
\

Slope (percent)
[ o-10
I 0+

: : : BSAL verification application area

Warkworth Mine development
consent boundary [
iy -

: . e : \ MOUT THORLEY OERATIONS {
— Mount Thorley Operations - - e A

development consent boundary & ot ol K
N \

1

TA\Jobs\2014\J14013 - MTW Long Term Approvals\GIS\02_ Maps\B060_BSALSlope

SOu{ce.T"Coa/&A/ &d

—em R Warkworth Mine continuation
ALLIED BSAL verification report

Managed by Nis Tt Coval Amsdrabia

Figure 3.3




3.3 Assessment outcomes

The BSAL verification assessment is completed by exclusion. That is, once a soil has failed on one criterion
it can no longer be categorised as BSAL.

The BSAL verification assessment has shown that all soil units have failed the BSAL verification assessment
on the basis of having fertility less than ‘moderately high’.

No soil units within the BSAL verification application area are classified as BSAL.
It should also be noted that:

. The Uniform sand/Tenosol (HMA104) would have also likely failed on the basis of rooting depth.
That is the soil profile descriptions (Appendix D) indicate that the soil profile is less than 750mm.

o The Duplex soils/Sodosols (HMA204, HMA103, HMA101, NDA101 and NDA102) would have likely
failed on the basis of poor drainage. That is the soil profile descriptions (from GSSE 2010) indicate
the presences of gleying and mottling (refer to Table 2 of the Interim Protocol for site verification
and mapping of biophysical strategic agricultural land (OEH 2013)).
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4 Conclusion

The Warkworth Continuation 2014 constitutes a mining development, as defined in the Mining SEPP. The
footprint of the proposal is located within a mining lease 20 m below ground level (bgl) and requires a
mining lease from the surface to 20 m bgl. The majority of the footprint contains EECs.

Although there are no lands mapped as BSAL within the footprint of disturbance, and the majority of the
footprint contains EECs, the proponent is still required to obtain either a gateway certificate or a BSAL site
verification certificate, because a surface mining lease is required. These requirements precede
lodgement of a development application.

BSAL verification has been undertaken in accordance with the Interim protocol for site verification and
mapping of biophysical strategic agricultural land (OEH 2013).

The BSAL verification has found the proposal to have a low risk of agricultural impact due to the absence
of agricultural resources within the footprint. The verification has found that all soil units have failed the
BSAL verification assessment on the basis of having fertility less than moderately high. No soil units within
the BSAL verification application area are classified as BSAL.

It should also be noted that:
. The Uniform sand/Tenosol (HMA104) would have also likely failed on the basis of rooting depth.

o The Duplex soils/Sodosols (HMA204, HMA103, HMA101, NDA101 and NDA102) would have likely
failed on the basis of poor drainage.

This report has shown that the nearest CIC is approximately 5km to the south, outside the 2km barrier
nominated by the SRLUP Guidelines for CICs and no further assessment is required.
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Curriculum vitae

Timothy Rohde

Associate Environmental Scientist

Timothy is a Senior Environmental Scientist with
11 years environmental consulting experience in
Australia and Indonesia. His work encompasses
mining engineering, geotechnical engineering,
unsaturated soil mechanics, soil science and
geochemistry. Since 2004, he has specialised in
mining waste characterisation including waste
rock dumps, tailings storage facilities and heap
leach piles. Timothy also specialises in closure
and rehabilitation having managed projects
related to closure cost estimation and technical
aspects related to closure of waste rock dumps,
tailings storage facilities and heap leach piles.

Timothy is uniquely placed not only
understanding geochemistry of these structures
but also design and closure to limit / mitigate
environmental issues that these mine domains
can produce.

Education and Professional Qualifications

e PhD (Mining Engineering), University of Queensland,
(uQ), 2009

e Post Graduate Diploma (Mined Land Rehabilitation),
(UQ), 2004

e Bachelor of Environmental Science (Natural
Resource Science), (UQ), 2002

e Chartered Professional Soil Scientist (CPSS), Stage 2

Previous Positions and Appointments

e Senior Scientist — Mining, Sinclair Knight Merz, 2011-
2012

e Senior Scientist — Mining, Environmental Earth
Sciences, 2010-2011

e Senior Scientist — Mining, AECOM, 2008-2010

e Associate Lecturer / Research Fellow, The University
of Queensland, 2007-2008

e Consultant to UniQuest, The University of
Queensland, 2002-2007

Professional Affiliations

Australian Society of Soil Science

International Union of Soil Science

Central Queensland Mine Rehabilitation Group

MAusIMM
Publications

e Chapman P.J., Willimas, D.J., and Rohde, T.K. (2009)
Unsaturated Behaviour of Tailings during Deposition
and Desiccation Cycles with Reference to Closure
Design. Proceedings of the 4th Asia-Pacific
Conference on Unsaturated Soils, Newcastle,
Australia, 23-25 November 2009. Publisher
Unknown.

e Chapman P.J., Willimas, D.J., Rohde, T.K., and Ennor
S.J. (2009). Acid Drainage Management and Closure
Design of a Sulfidic Tailings Storage Facility in a Dry
Climate. Proceedings of the 8th International
Conference on Acid Rock Drainage, Skellefted,
Sweden, 23-26 June 2009. Publisher Unknown.

e Rohde, T.K. (2012). Strategic Cropping Land:
Implications for Approval — Applications to Closure.
Proceedings of 1% International Conference on Life
of Mining, Brisbane, Australia, 10-12 July 2012, The
AUSIMM. Draft Submission.
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Curriculum vitae

Timothy Rohde

EMGA Mitchell Mcl

Rohde, T.K. and Burton, J. (2012). Waste Rock Dump
Rainfall Infiltration and Base Seepage Water Quality.
Proceedings of 7th International Conference on
Mine Closure, Brisbane, Australia, 25-27 September
2012, Australian Geomechanics Centre. In Press.
Draft Submission.

Rohde, T.K. and Williams, D.J. (2011). Store and
Release Cover Performance at Cadia Hill Gold Mine.
NSW Australia. Proceedings of 6th International
Conference on Mine Closure, Alberta, Canada, 18-21
September 2011, Australian Geomechanics Centre.
In Press.

Rohde, T.K., and Williams D.J. (2011). Monitoring of
Cadia’s Store/Release” Covers Over a Potentially
Acid Forming Trial Waste Rock Dump: Four Years On.
Proceedings of 7th Australian Workshop on Acid and
Metalliferous Drainage, Darwin, Australia, 21-24
June 2011. Australian Centre for Minerals Extension
Research. In Press.

Rohde, T.K., and Williams D.J. (2011). Waste Rock
Dump Rainfall Infiltration and Base Seepage.
Proceedings of 7th Australian Workshop on Acid and
Metalliferous Drainage, Darwin, Australia, 21-24
June 2011. Australian Centre for Minerals Extension
Research. In Press.

Rohde, T.K., and Williams, D.J. (2009). Early
Hydrological Monitoring of Cadia’s Instrumented
Trial Waste Rock Dump. Proceedings of the 8th
International Conference on Acid Rock Drainage,
Skellefted, Sweden, 23-26 June 2009. Publisher
Unknown.

Williams, D.J. & Rohde, T.K. (2007). Reliability of
Using Laboratory-Determined SWCC Data for Mine
Waste Cover Design. Proceedings of 4th
International Conference on Mine Closure, Perth,
Western Australia, 9-11 September 2009. Australian
Centre for Minerals Extension Research. In Press.

Williams, D.J. & Rohde, T.K. (2007). Saturation
required for continuum flow through different mine
waste materials. Proceedings of 10th Australia New
Zealand Conference on Geomechanics, Brisbane,
Australia, 21-24 October 2007, 11, 280-285.

Williams, D.J. & Rohde, T.K. (2007). Strategies for
reducing seepage from surface waste rock piles
during operation and post-closure. Proceedings of
2nd International Seminar on Mine Closure,
Santiago, Chile, 16-19 October 2007, |, 521-532.

Williams, D.J. & Rohde, T.K. (2008). Rainfall
infiltration into and seepage from waste rock piles —
A review. Proceedings of 1st International Seminar
on Rock Dumps, Stockpiles and Heap Pads, Perth,
Australia, 5-6 March 2008. Australian Geomechanics
Centre.

Williams, D.J. & Rohde, T.K. (2008). Waste rock
dump rainfall infiltration and base seepage at Cadia.
Proceedings of 6th Australian Workshop on Acid and
Metalliferous Drainage, Burnie, Australia, 15-17
April 2008. Australian Centre for Minerals Extension
Research.

Williams, D.., and Rohde, T.K. (2008). Field
Measurements of Mine Rock Dump Rainfall
Infiltration and Base Seepage. Geotechnical News,
26(1), 52-57.

Williams, D.J., Rohde, T.K., Stolberg, D.J. & Pope, G.
(2006). Alternative design and instrumentation of
covers over potentially acid forming mine wastes.
Proceedings of 5th International Congress on
Environmental Geotechnics, Cardiff, UK, 26-30 June
2006, 11, 1007-1014.
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Timothy Rohde

EMGA Mitchell Mcl

Representative Experience

Geochemistry Studies

Mt Boppy, (NSW) 2011. Timothy completed a geochemistry baseline study of the Mt Boppy mine area to determine
the potential for future acid mine drainage upon recommencing mining at the site. The study included a desktop
review of site core logs and Total S assays to determine the likely geology units that may produce acid mine drainage.
The desktop review was verified by limited sampling of the pit wall surface sulfides and the tailings storage facility.
The project outcomes included a waste rock sulfur model and a waste rock management plan to limit future risk of
acid mine drainage.

Granny Deeps Project, (WA) 2010. Timothy has undertaken a geochemistry prefeasibility study for the proposed
project. Project scope included development of a geochemistry block model for the proposed open pit accounting for
environmental mitigation of acid rock drainage.

Queen Bee Historical Mine, (NSW) 2010. Timothy completed a closure study for the site, satisfying the following
general principles:

0 Geochemistry: This included understanding the geochemistry of waste rock and its ability to generate
acid and metalliferous drainage;

0 Water Management: This included both surface water management of clean water entering clean water
diversions and dirty water temporarily stored in evaporation ponds prior to removal by evaporation; and

0 Cover Design and Sediment Management: This included an understanding of the physical and chemical
characteristics as well as an infiltration water balance to ensure that percolation into the underlying
reactive waste rock was limited.

Wetar Island, (Indonesia) 2008 — 2011. Timothy developed a waste rock dump design for environmental mitigation in
escarped and difficult terrain. Timothy was also responsible for identifying environmental mitigation strategies and
final closure and rehabilitation of the proposed heap leach pile to be constructed in sequential lifts over a 10 year
period. The project is based in Indonesia, all environmental design has been approved under local laws and
regulations.

Mt Goldsworthy, (WA) 2009. Timothy undertook a review of all historical geochemistry data at the mine site to
reassess potential acidity loads released to the environment (ARD). Based on the review and knowledge of local
geology Timothy completed a conceptual design of a pit pump back system to return contaminated seepage to the
open pit lake. Pit water quality was modelled over several years using PHREEQC.

Stuart Oil Shale, (QLD) 2008 — 2010. Timothy has completed an assessment of the acid forming potential of waste
rock and processed shale from an oil shale project near Gladstone. The assessment included kinetic column testing
and leachate analysis. Timothy also designed the final covers trials for placed spent shale material (please refer to
publication list).
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Timothy Rohde

e Olympic Dam, (SA) 2008. Timothy in collaboration with HLA completed static and kinetic testing program.
Geochemical modelling (PHREEQC) was used to enhance prediction capability and assess natural attenuation
mechanisms known to exist in the underlying limestone and calcareous clays.

e Telfer, (WA) 2009. Timothy identified opportunities and constraints on the use of saline mine water derived from the
Telfer underground operations and addressed the key issues associated with its use on the surrounding landscape.
Timothy completed a desktop review of the likely soil classification and boundaries across the mine area and
undertook simple geochemical modelling (PHREEQC) to assess the likely mechanisms affecting fate and transport of
surface salt resulting from evaporation of applied dust suppression water.

Mine Site Compliance and Closure

Timothy has experience in mine site compliance and closure having completed compliance and closure designs for waste
rock dumps, tailings storage facilities and surface water management and release.

Recent projects include:

e Broken Head Quarry (NSW) 2012 in progress. Timothy is currently preparing a detailed closure strategy, landform
model and * 30% closure cost estimate investigating the option of returning the quarry area into a rural residential
development.

e Channar (WA) 2012, in progress. Channar is scheduled to cease approximately in the mid 2020’s. To satisfy the
requirements of Channar Mining Joint Venture Agreement the site is required the development of a closure plan and
Cost Estimate to a £20% level of accuracy. Timothy’s role on the project was as Landform Design Manager. In this role
Timothy lead a team of 6 people as well as completing technical works related to geochemistry and soil science.
Timothy was also responsible for developing the work packet for Mining One Consulting and management of the sub-
consultants and technically reviewing their work.

e Stanwell Power Assets (QLD) 2011. Timothy was part of a multi-disciplinary team working on a decommissioning plan,
order-of-magnitude cost estimate and rehabilitation plan for a number of power generation assets owned and
operated by Stanwell Power throughout Queensland. Timothy was responsible for delineating potential site
contamination and closure and rehabilitation strategies. Strategies include developing bills of quantities as
foundation assumptions towards the cost estimation study.

e QAL (QLD) 2011. To comply with Rio Tinto's Closure Standard, QAL was updating an existing closure plan prepared in
2003. The closure plan included the refinery, associated red mud dam areas and the wharf and storage facility located
on South Trees Island connected to the mainland by a causeway bridge. Timothy was the Project Manager on the
project and coordinated a team of 12 people, including cost estimator, engineers and scientists. Timothy was also
responsible for preparing the final deliverables (Knowledge base review, Closure strategy, Closure management plan
and Closure cost estimate).

e Tanami Gold, (NT) 2011. Timothy authored the Notice of Intent (NOI) for the Central Tanami Project (former
Groundrush, Newmont Asia Pacific). The purpose of the NOI is to provide the NT government with sufficient detail to
determine whether the project will be reviewed by either the EIS / PER process.
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Timothy Rohde

EMGA Mitchell Mcl

Crocodile Gold, (NT) 2009. Timothy has undertaken Mine Management Plans and Water Management Plans for five
operations prior to start-up to gain regulatory approval. Compliance reporting included developing a site water
balance and a conceptual land irrigation area.

Ranger Uranium Mine, (NT) 2008. Investigated compliance issues for RUM arising from deluge and cyclone events
that resulted in pit inundation and lost production.

Wetar Mine, Wetar (Indonesia) 2008 and 2010. Timothy has investigated the unsaturated soil mechanics behind the
operational water balance for a copper heap leach pad and completed engineered closure designs. The 2010 study
included conceptual design of a waste rock dump built within a coastal valley. Design considered potential
environmental impacts and strategies to mitigate these potential effects.

Newcrest Mine, (NSW) 2005 to 2008. Timothy has successfully designed an alternative closure plan resulting in
management of acid rock drainage, reduced earthworks and increased visual amenity by designing the final closure
plan in sympathy to the surrounding landscape.

Century-Zinifex Mine, (QLD) 2007. Contribution to waste rock dump closure planning.

Cosmos Nickel Mine, (WA) 2006 to 2008. Contributed to the ongoing compliant closure plan for a potentially
contaminating tailings storage facility.

Timothy has prepared Mine Closure and Rehabilitation Plans including probabilistic closure cost estimation.

Recent experience includes:

Mt Keith Nickel Operation, (WA) 2010
Leinster Nickel Operation, (WA) 2010
Kambalda Nickel Concentrator, (WA) 2010
Kalgoorlie Nickel Smelter, (WA) 2010
Kwinana Nickel Refinery, (WA) 2010

Muja South, (WA) 2010

Dawson Coal Mine (QLD) 2010

Wetar Mine, Wetar (Indonesia) 2009
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Material Management

Timothy has undertaken compaction trials (and testing of hydraulic conductivity) for a number of clients to assess the

compaction performance of overburden, including rocky spoil, clayey overburden and Vertosols. These studies have

involved private enterprise projects, some being highly sensitive from a political or environmental perspective.

Recent projects include:

e Century-Zinifex Mine, (QLD) 2007

e Ensham Coal Mine, (QLD) 2007

e Newcrest Mine, (NSW) 2005 to 2006

The main objective of these studies has been to assess the relative efficiency of haul truck and scrapper compaction of

trafficked waste rock surfaces to assess the viability of non-inclusion of compacted clay restrictive seals as part of final

closure design.

Landform and Closure Design

e Blair Athol, (QLD) 2012. Timothy was engaged by Rio Tinto Coal Australia to undertake a literature review of all
relevant documentation related to landform design and closure for the Blair Athol mine. Based on the review of soil
chemistry and spoil geochemistry Tim developed a field validation program to assess stockpile suitability for closure
and to assess the performance of existing rehabilitated areas against a hybrid set of closure criteria that Tim
developed from the Technical Guidelines for the Environmental Management of Exploration and Mining in
Queensland. Based on the available literature and site validation program Tim assessed simple slopes and all of
catchments for erosion potential and rates using MINErosion 3.1 and 4.1. Based on the study Blair Athol mine was

able to refine their landform scheduling model and adjust their closure cost estimation accordingly.

Timothy has developed and constructed world-class demonstrations of instrumented waste rock dumps and tailings
storage facilities. Instrumentation has included:

e Full weather stations to record rainfall, temperature, humidity, wind speed and direction, actual evaporation, and
solar radiation;

e Lysimeters to measure base seepage and trafficked surface infiltration; and

e Temperature sensors and gas sampling tubes to assess oxygen levels and oxidation.
Recent projects include:

e Mt Keith Nickel Operation, (Conceptual Only) (WA), 2010

e Leinster Nickel Operation, (Conceptual Only) (WA), 2010

Planning + Environment + Acoustics Timothy Rohde 6



Curriculum vitae

Timothy Rohde

Kambalda Nickel Concentrator, (Conceptual Only) (WA), 2010
Kalgoorlie Nickel Smelter, (Conceptual Only) (WA) 2010
Kwinana Nickel Refinery, (WA) 2010

Toms Gully, (Conceptual Only) (NT) 2009

Millennium Coal Mine, (QLD) 2009 to 2010

North Point and Princess Louise, (Conceptual Only) (NT) 2009
Cosmos Mine, (WA) 2006 to 2008

Newcrest Mine, (NSW) 2003 to 2008

Olympic Dam, (Conceptual Only) (SA) 2008

Cover Design

Timothy has developed and constructed world-class demonstrations of cover design trials at a number of mine sites
throughout Australia. He has evaluated the “store/release” cover system as the preferred approach in semi-arid
conditions, such as those that exist over much of Australia. Timothy has developed as an alternative, a thick mono-layer of
overburden design. He has designed and installed real-time monitoring systems using time domain reflectometry to
measure volumetric water content, thermocouple sensors to measure soil suction, and lysimeters to measure percolation
rates at the cover/waste interface and the waste/foundation interface. Timotyh is an experienced modeller and routinely

uses HYDRUS-2D and Vadose/w.

Recent projects include:

Century Mine (QLD) 2012

Iluka Mineral Sands (Vadose/w) (SA) 2012

Brukunga Legacy Site (Vadose/w) (SA) 2012

Mt Keith Nickel Operation, (Conceptual Only) (WA) 2010
Leinster Nickel Operation, (Conceptual Only) (WA) 2010
Kambalda Nickel Concentrator, (Conceptual Only) (WA) 2010
Kalgoorlie Nickel Smelter, (Conceptual Only), (WA) 2010

Francis Creek, (NT) 2009
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e Toms Gully, (Conceptual Only) (NT) 2009

e  Millennium Coal Mine, (QLD) 2009 to 2010

e North Point and Princess Louise, (Conceptual Only) (NT) 2009

e Newcrest Mine, (NSW) 2003 to 2008

e Stuart Shale Oil, (QLD) 2005

e Kidston Mine, (QLD) 2003

Mining Co-disposal

Timothy has been involved in the development of co-disposal techniques. He developed co-disposal to allow better use of

available storage volume, better grading and limit oxygen ingress. Key findings from Timothy’s work have included

improved grading by co-disposal limits oxygen ingress via the base rubble zone and coarse-grained angle of repose layers.

In addition, co-disposal results in an increased water holding capacity. This means that the mixture will remain saturated

to a greater degree than relatively free-drained coarse waste rock, reducing the availability of oxygen and potential

oxidation of any sulfides present, thus further reducing the potential for Acid Mine Drainage.

Recent projects include:

e Kestrel Coal Mine, (QLD) 2009

e Fortescue, (WA) 2008

Soil Assessment and Land Suitability

e Moolarben Coal (NSW) 2012. Preparation of s Strategic Agricultural Assessment including the assessment of
biophysical strategic agricultural land (BSAL). The assessment was completed by desktop by analysis of a previously
completed soil survey of the mine lease.

e Saraji East (QLD) 2012. Preparation of a Protection Order for submission to the DERM for confirmed strategic
cropping. The soil survey and protection order were used to reconfigure the mine operation, allowing mining to
proceed, while protecting some of the states prime agricultural land.

e Collingwood and Taroom (QLD) 2012. The project involved a soil survey to describe and map soils using the Australian
Soil Classification and Northcote Key to a depth of 1 m. The project is heavily centred on strategic cropping land due
to its proximity to the central protection area. Timothy’s involvement in the project is project direction and

management and mentoring of junior staff members that have been progressively trained throughout 2011.

e Peak Downs Expansion (QLD) 2011. The study included a desktop assessment and field survey. The field survey
includes describing soil using the Australian Soils Classification and Northcote Key to a depth of 1 m. Reporting
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includes management of soil units and preservation for rehabilitation of the mine site post closure. Project also
includes project management and development and training of junior staff.

New Acland (QLD) 2011. Development of a Topsoil Stripping and Management Plan. The Topsoil Stripping and
Management Plan objectives includes: Devise and maintain a topsoil balance that achieves rehabilitation objectives
during the life of the mine; Ensure effective topsoil removal techniques are employed to maximise volumes of
suitable topsoil and minimise wastage; and Maintain topsoil viability during stripping, spreading and stockpiling,
through best practice techniques and effective stockpile design and treatment. Project also includes project
management and development and training of junior staff.

Wards Well (QLD) 2011. The study included a desktop assessment and field survey. The field survey includes
describing soil using the Australian Soils Classification and Northcote Key to a depth of 1 m. Reporting includes
management of soil units and preservation for rehabilitation of the mine site post closure. Project also includes
project management and development and training of junior staff.

Arrow Energy (QLD) 2011. The study included a desktop assessment and field survey. The field survey included
describing soil using the Australian Soils Classification and Northcote Key to a depth of 1 m. Reporting includes
management of soil units during construction of the pipeline.

Xstrata (QLD) (2010). Timothy completed baseline studies for geology, soil and landscape and closure and
rehabilitation for the Rolleston West Expansion EIS. Studies included gap analysis of existing data from the
operational Rolleston Mine, advice to site geology staff on chip sampling from the exploration program and reporting
of geochemistry, soil characteristics and landform design for the proposed expansion. Studies accounted for future
possible expansion, without sterilising future resources.
Ipswich City Council (QLD) 2010. This Soils of Ipswich Field Guide was developed to assist in identifying soils at risk of
erosion, so appropriate erosion and sediment control measures could be implemented. Activities to which this applies
included:

0 Building and maintaining roads and services;

0 Infrastructure (e.g. stormwater, potable water, sewers etc.);

0 Construction works (e.g. building, installation of minor infrastructure in parks etc) and landscaping;

0 Designing, approving and monitoring development activities; and

0 Any other activities that require the excavation and/or trenching of soils.

The ultimate aim was to assist in preventing the erosion and transport of sediment to infrastructure (e.g. roadways,
stormwater systems etc)

Linc Energy (QLD) 2008. The study included a desktop assessment and field survey. Field soil survey locations were
selected to include sites representative of the main soil types occurring within the study area. The Queensland
Universal Soil Loss Equation (USLE) K-factor data was used to identify soils that are susceptible to erosion.
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Acid Sulfate Soil Management

Timothy has developed environmental management plans for control and management of acid sulfate soils, water quality,
and sediment and erosion control for coastal land developments.

Recent projects include:

e Gloucester to Hexham Pipeline, (NSW) 2010

e Black Swamp, (QLD) 2009 and 2010

e Curtis Island LNG, (QLD) 2010

e Brisbane Eastern Busway, (QLD) 2009

e Darling Walk, (NSW) 2008

Mine Water Management

Timothy has been involved in the development of site water balances using GoldSim at the following mine site:
e Burton Coal Mine, (QLD) 2010

In addition Timothy has developed Final Void Management Plans for:

e  Werris Creek Coal Mine, (NSW) 2010
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Sodosols and related soils (depth to clay <0.5 m)

Profile: NDA101 (core)

Location:  56H 316758E 6388536N

ASC: Brown Sodosol

Horizon Depth Colour Mottles Field Structure Coarse Consistence | Boundary

(mm) (moist) texture fragments, (dry)
segregations

Al 0-50 Dark yellowish — Silty loam | Weak polyhedral (10 — Firm Clear
brown mm)
(10YR 4/4)

A2 50 - 150 Dark yellowish — Silty loam | Massive — Firm Abrupt
brown
(10YR 4/5)

B21 150 - 400 Yellowish — Medium Strong prismatic — Strong Gradual
brown heavy clay
(7.5YR 5/8)

B22 400 - 900 Yellowish — Medium Strong angular — Strong Gradual
brown heavy clay | blocky
(10YR 5/6)

B3 900 - Yellow — Silty clay Moderate angular Weathered Strong

1000+ (10YR 7/6) blocky sandstone

Profile no: NDA102 (core)

Location: 56H 315584E 6388715N

ASC: Brown Sodosol

Horizon Depth Colour Mottles Field Structure Coarse Consistence | Boundary

(mm) (moist) texture fragments, (dry)
segregations

Al 0-20 Dark yellowish — Silty loam | Massive — Firm Abrupt
brown
(10YR 4/4)

A2 20-120 Yellowish — Silty loam | Massive — Firm Sharp
brown
(10YR 5/4)

B21 120 - 450 Strong brown Few fine distinct Heavy clay | Strong polyhedral — Strong Gradual
(7.5YR 4/6) dark

B22 450 - 700 Yellowish — Heavy clay | Moderate polyhedral — Strong Gradual
brown
(10YR 5/6)

B3 700 - 900+ | Brownish — Medium Moderate polyhedral | Weathered Strong
yellow clay sandstone

(10YR 6/6)




Profile no:  NDAZ103 (core)

Location: 56H 314715E 6388649N

ASC: Yellow Dermosol

Horizon Depth Colour Mottles Field Structure Coarse Consistence | Boundary

(mm) (moist) texture fragments, (dry)
segregations

Al 0-30 Dark yellowish — Sandy clay | Massive — Very firm Abrupt
brown loam
(10YR 4/4)

A2 30-100 Brown — Sandy clay | Massive — Very firm Sharp
(10YR 4/3) loam

B2 100 - 400 Brownish Many medium Light clay | Strong prismatic — Strong Gradual
yellow distinct pale
(10YR 6/6)

B3 400 - 500+ | Yellowish Many medium Lightclay | Moderate blocky — Strong
brown distinct brown
(10YR 5/6)

Profile no:  HMAZ101 (core)

Location:  56H 315562E 6389819N

ASC: Grey Sodosol

Horizon Depth Colour Mottles Field Structure Coarse Consistence | Boundary

(mm) (moist) texture fragments, (dry)
segregations

Al 0-50 Brown — Light Massive — Weak Clear
(10YR 4/3) sandy loam

A2 50 — 300 Light grey — Light Massive Common Weak Sharp
(10YR 7/2) sandy loam subangular quartz

(10 - 20 mm)

B2 300 -500+ | Light brownish — Medium Moderate blocky — Strong
grey clay
(10YR 6/2)




Profile no:  HMAZ103 (core)
Location:  56H 314429E 6391309N
ASC: Brown Sodosol
Horizon Depth Colour Mottles Field Structure Coarse Consistence | Boundary
(mm) (moist) texture fragments, (dry)
segregations
Al 0-75 Dark yellowish — Loamy Weak subangular — Very weak Clear
brown sand blocky (10 — 20 mm)
(10YR 4/4)
A2 75 -300 Yellowish — Clayey Massive — Very weak Sharp
brown sand
(10YR 5/4)
B2 300 - Yellowish Common medium | Medium Strong angular — Very firm
1000+ brown distinct pale clay blocky
(10YR 5/8)
Profile no:  HMA202 (core)
Location:  56H,314236,6392647
ASC: Brown Sodosol
Horizon Depth Colour Mottles Field Structure Coarse Consistence | Boundary
(mm) (moist) texture fragments, (dry)
segregations
Al 0-50 Dark yellowish — Sandy clay | Weak subangular — Firm Clear
brown loam blocky (10 — 20 mm)
(10YR 3/4)
A2 50 - 150 Brown — Sandy clay | Massive — Firm Sharp
(10YR 4/3) loam
B21 150 -1100 | Dark yellowish | Common medium Heavy clay | Strong angular — Strong Diffuse
brown distinct yellowish blocky
(10YR 4/6) brown
B22 1100 - Yellowish Common medium | Medium Strong angular — Strong
1400+ brown distinct yellowish clay blocky
(10YR 5/4) brown and dark




Profile no:  HMAZ206 (pit)
Location:  56H 314229E 6392661N
ASC: Brown Sodosol
Horizon Depth Colour Mottles Field Structure Coarse Consistence | Boundary
(mm) (moist) texture fragments, (dry)
segregations
Al 0-150 10YR 3/3 — Clay loam | Weak subangular — Very firm Clear
(dark brown) blocky (20 — 30 mm)
A2 150 - 300 10YR 5/3 — Clay loam | Massive — Strong Sharp
(brown)
B2 300-1200 | 10YR5/3 — Heavy clay | Strong prismatic (25 — Very strong Gradual
(brown) —50 mm) breaking
to strong polyhedral
(10 mm)
B3 1200 - 10YR 5/4 Common coarse Medium Strong prismatic (30 — Strong
1400+ (yellowish prominent clay — 40 mm)
brown) brownish yellow
(10YR 6/8) and
few medium
prominent light
grey (10YR 7/1)
Profile no:  NDA201 (core)
Location:  56H 315407E 6392711N
ASC: Brown Chromosol
Horizon Depth Colour Mottles Field Structure Coarse Consistence | Boundary
(mm) (moist) texture fragments, (dry)
segregations
Al 0-150 Brown — Clay loam | Moderate granular — Strong Abrupt
(7.5YR 4/4) (5-10 mm)
B2 150 - 700 Strong brown Few medium Medium Strong angular — Strong Gradual
(7.5YR 4/6) prominent pale and | clay blocky
dark
C 700 - — — — — Weathered Strong
1000+
sandstone




Profile no:

NDA202 (core)

Location:  56H 316047E 6393025N
ASC: Brown Sodosol
Horizon Depth Colour Mottles Field Structure Coarse Consistence | Boundary
(mm) (moist) texture fragments, (dry)
segregations
Al 0-120 Dark yellowish | Common fine Clay loam | Weak subangular — Firm Sharp
brown distinct brown blocky (10 — 20 mm)
(10YR 4/4)
B21 120 - 600 Yellowish Common medium | Medium Strong angular — Strong Diffuse
brown distinct pale and heavy clay | blocky
(10YR 5/4) few fine prominent
red
B22 600 — Light grey Common fine Medium Strong angular — Strong
1400+ (2.5Y 7/2) prominent yellow- | heavy clay | blocky
brown
Profile no:  HMA301 (core)
Location:  56H 317636E 6393737N
ASC: Grey Sodosol
Horizon Depth Colour Mottles Field Structure Coarse Consistence | Boundary
(mm) (moist) texture fragments, (dry)
segregations
Al 0-25 Dark yellowish — Sandy clay | Weak subangular — Firm Clear
brown loam blocky (20 mm)
(10YR 4/4)
A2 25-100 Yellowish — Sandy clay | Massive Common Firm Sharp
brown loam subrounded quartz
(10YR 5/4) (10 - 15 mm)
B21 100- 1100 | Pale brown Common very Medium Strong prismatic — Strong Diffuse
(10YR 6/3) coarse distinct dark | heavy clay
and few fine
distinct yellow
B22 1100 - Ligt grey Many medium Medium Strong prismatic — Strong
1300+ (10YR 7/2) prominent yellow heavy clay

Note: sand in cracks in B2 horizons.




Profile no:  HMA302 (core)
Location:  56H 315929E 6394554N
ASC: Yellow Sodosol
Horizon Depth Colour Mottles Field Structure Coarse Consistence | Boundary
(mm) (moist) texture fragments, (dry)
segregations
Al 0-40 Dark brown — Sandy Weak subangular — Firm Clear
(10YR 3/3) loam blocky (20 — 30 mm)
A2 40 - 200 Yellowish — Clayey Massive — Weak Sharp
brown sand
(10YR 5/4)
B2 200 -900+ | Light yellowish | Many coarse Medium Strong prismatic — Strong
brown distinct strong clay
(10YR 6/4) brown and few fine
distinct dark
reddish brown
Profile no:  ARCHO2 (core)
Location:  56H 317137E 6400647N
ASC: Brown Sodosol
Horizon Depth Colour Mottles Field Structure Coarse Consistence | Boundary
(mm) (moist) texture fragments, (dry)
segregations
Al 0-50 Dark yellowish — Loam Moderate subangular — Firm Clear
brown blocky (10 - 20 mm)
(10YR 3/4)
A2 50 -120 Dark yellowish — Sandy clay | Weak subangular — Firm Sharp
brown loam blocky
(10YR 4/6)
B2 120 - Yellowish Common medium | Medium Strong prismatic — Strong
1500+ brown distinct dark and clay
(10YR 5/6) pale brown




Profile no:

ARCHO09 (pit)

Location:  56H 316418E 6402391N
ASC: Grey Sodosol
Horizon Depth Colour Mottles Field Structure Coarse Consistence | Boundary
(mm) (moist) texture fragments, (dry)
segregations
Al 0-100 Dark brown — Clayey Weak subangular — Moderate Clear
(7.5YR 3/2) sand blocky (10-20 mm)
A2 100 - 200 Pinkish grey — Loamy Massive — Weak Sharp
(7.5YR 6/2) sand
B2 200-1300 | Light brown Many very coarse Medium Strong columnar — Strong Diffuse
(7.5YR 6/3) prominent strong clay (120 - 200 mm)
brown (7.5YR 5/8)
C 1300 - Light grey Many very coarse Sandy clay | Massive — Strong
1500+ (7.5YR 7/1) prominent strong loam
brown (7.5YR 5/6)
Profile no:  ARCH11 (pit)
Location:  56H 316939E 6402995N
ASC: Grey Sodosol
Horizon Depth Colour Mottles Field Structure Coarse Consistence | Boundary
(mm) (moist) texture fragments, (dry)
segregations
Al 0-200 7.5YR 4/4 — Loamy Weak subangular — Weak Gradual
(brown) sand blocky (10 — 20 mm)
C 200 - 550 7.5YR 6/4 — Loamy Massive — Weak Sharp
(light brown) sand
2B2 550 - 1000 | 7.5YR 6/3 Many very coarse Medium Strong columnar — Strong Diffuse
(light brown) distinct reddish heavy clay | (150 — 250 mm)
yellow (7.5YR 6/8)
2C 1000 - 7.5YR 5/6 Many very coarse | Sandy clay | Massive — Strong
1600+ (strong brown) | distinct light brown | loam
(7.5YR 6/3)




Arenic Rudosols overlying buried soils (depth to clay 0.5 -2 m)

Profile no:  HMAZ102 (core)

Location:  56H 314135E 6389965N

ASC: Arenic Rudosol/Brown Sodosol

Horizon Depth Colour Mottles Field Structure Coarse Consistence | Boundary

(mm) (moist) texture fragments, (dry)
segregations

Al 0-50 Dark brown — Sand Single grain — Loose Abrupt
(7.5YR 3/3)

C1 50 -300 Yellowish red — Sand Single grain — Loose Gradual
(5YR 5/6)

Cc2 300 - 700 Pink — Sand Single grain — Loose Sharp
(5YR 7/3)

2B2b 700 - Brown — Medium Strong blocky — Strong

1300+ (10YR 5/3) clay

Profile no:  HMAZ104 (core)

Location: 56H 315056E 6391557N

ASC: Arenic Rudosol/Grey Sodosol

Horizon Depth Colour Mottles Field Structure Coarse Consistence | Boundary

(mm) (moist) texture fragments, (dry)
segregations

Al 0-100 Dark yellowish — Loamy Weak subangular — Very weak Gradual
brown sand blocky (10 — 20 mm)
(10YR 4/4)

C1 100 - 250 Very pale brown — Sand Single grain — Loose Gradual
(10YR 7/3)

Cc2 250 - 500 Light grey — Sand Single grain — Loose Sharp
(10YR 7/2)

2B2b 500 - 900+ | Light brownish | Common medium | Medium Strong angular — Strong
grey prominent orange heavy clay | blocky
(10YR 6/2)




Profile no:  HMA203 (core)

Location:  56H 314159E 6392184N

ASC: Arenic Rudosol/Grey Sodosol

Horizon Depth Colour Mottles Field Structure Coarse Consistence | Boundary

(mm) (moist) texture fragments, (dry)
segregations

Al 0-150 Dark yellowish — Loamy Massive to weak — Very weak Diffuse
brown sand subangular blocky
(10YR 4/4) (10 - 20 mm)

C 150 - 800 Very pale brown — Sand Single grain — Loose Clear
(10YR 7/3)

2B2 800+ Very pale brown | Few fine prominent | Medium —
(10YR 7/3) strong brown clay

Profile no:  HMA303 (core)

Location:  56H 316544E 6393408N

ASC: Arenic Rudosol/Brown Kurosol

Horizon Depth Colour Mottles Field Structure Coarse Consistence | Boundary

(mm) (moist) texture fragments, (dry)
segregations

Al 0-15 Brown — Loamy Weak platy (15 mm) — Weak Clear
(7.5YR 4/4) sand

C 15 - 600 Light brown — Sand Single grain — Very weak Sharp
(7.5YR 6/4)

2B2b 600 - 850 Strong brown Many medium Medium Strong prismatic — Very firm Gradual
(7.5YR 5/8) prominent pale and | clay

light grey
2C 850+ Weathered
sandstone




Profile no:  ARCHOL1 (core)
Location:  56H 317071E 6401148N
ASC: Arenic Rudosol/Grey Sodosol
Horizon Depth Colour Mottles Field Structure Coarse Consistence | Boundary
(mm) (moist) texture fragments, (dry)
segregations
Al 0-120 Dark brown — Loamy Weak subangular — Weak Gradual
(10YR 3/3) sand blocky (10 — 30 mm)
C 120 - 550 Yellowish — Sand Single grain — Weak Abrupt
brown
(10YR 5/4)
2B2b 550 — Light brownish | Many coarse Light Strong angular — Very firm
1050+ grey prominent strong medium blocky
(10YR 6/2) brown clay (with
some
coarse
sand)
Profile no:  ARCHO5 (core)
Location:  56H 316569E 6402275N
ASC: Arenic Rudoaol/Brown Sodosol
Horizon Depth Colour Mottles Field Structure Coarse Consistence | Boundary
(mm) (moist) texture fragments, (dry)
segregations
Al 0-200 Dark reddish — Loamy Weak subangular — Very weak Diffuse
brown sand blocky (10 — 20 mm)
(5YR 3/4)
C 200 - 600 Reddish brown — Sand Single grain — Loose Abrupt
(5YR 5/3)
2B2b 600 — 650+ | Yellowish Many medium Medium Strong prismatic — Strong
brown distinct pale clay

(10YR 5/6)




Profile no:  ARCHO07
Location:  56H 316933E 6403003N
ASC: Arenic Rudosol/Grey Sodosol
Horizon Depth Colour Mottles Field Structure Coarse Consistence | Boundary
(mm) (moist) texture fragments, (dry)
segregations
Al 0-50 Dark brown — Loamy Single grain to — Very weak Clear
(7.5YR 3/4) sand massive
C1 50 - 350 Brown — Loamy Single grain to — Very weak Clear
(7.5YR 4/4) sand massive
Cc2 350 - 650 Brown — Loamy Single grain to Few subangular Very weak Abrupt
(7.5YR 5/4) sand massive quartz (10 — 15 mm)
2B2b 650 — Light grey Many medium Medium Strong prismatic — Strong
1000+ (10YR 7/2) prominent clay
yellowish brown
Profile no:  ARCH10 (pit)
Location:  56H 317448E 6402100N
ASC: Arenic Rudosol/Grey Dermosol
Horizon Depth Colour Mottles Field Structure Coarse Consistence | Boundary
(mm) (moist) texture fragments, (dry)
segregations
Al 0-200 75YR3/3 — Sand Massive to weak — Very weak Diffuse
(dark brown) subangular blocky
C 200- 1300 | 7.5YR6/2 Very few medium | Sand Single grain — Loose Clear
(pinkish grey) prominent strong
brown
2Ab 1300 - 1600 | 7.5YR 7/2 Many very coarse Sandy clay | Massive — Strong Gradual
(pinkish grey) prominent loam
yellowish red (5YR
5/6)
2B2b 1600 — 75YR7/2 Many very coarse | Clay loam, | Moderate angular — Strong
1700+ (pinkish grey) prominent reddish | sandy blocky (20 — 40 mm)
yellow (5YR 6/8)




Arenic Rudosols and Orthic Tenosols (depth to clay >2 m)

Profile no:  HMAZ201 (core)

Location:  56H 314809E 6392453N

ASC: Arenic Rudosol

Horizon Depth Colour Mottles Field Structure Coarse Consistence | Boundary

(mm) (moist) texture fragments, (dry)
segregations

All 0-50 Dark yellowish — Loamy Weak subangular — Very weak Clear
brown sand blocky (10 — 20 mm)
(10YR 4/4)

Al12 50 - 300 Yellowish — Sand Single grain — Loose Diffuse
brown
(10YR 5/4)

C 300 - Very pale brown — Sand Single grain — Loose

1300+ (10YR 7/3)

Profile no:  HMA204 (core)

Location:  56H 314993E 6392074N

ASC: Arenic Rudosol

Horizon Depth Colour Mottles Field Structure Coarse Consistence | Boundary

(mm) (moist) texture fragments, (dry)
segregations

Al 0-25 Yellowish — Sand Single grain — Loose Clear
brown
(10YR 5/6)

C 25-1500+ | Brownish — Sand Single grain — Loose
yellow

(10YR 6/6)




Profile no:

HMAZ205 (pit + sand auger)

Location:  56H 314800E 6392456N
ASC: Bleached-Orthic Tenosol
Horizon Depth Colour Mottles Field Structure Coarse Consistence | Boundary
(mm) (moist) texture fragments, (dry)
segregations
Al 0-100 7.5YR 4/3 — Sand Single grain — Loose Gradual
(brown)
A2e 100-2500 | 7.5YR7/4 — Sand Single grain Very few Loose Gradual
(pink) subrounded
ferromanganiferous
concretions
(10— 20 mm)
B21 2500 -5500 | 7.5YR 5/8 Many coarse Clayey Massive — Very weak Diffuse
(strong brown) | prominent light sand
grey (10YR 7/1)
B22 5500 — 2.5YR 4/8 — Clayey Massive — Very weak
6000+ (red brown) sand
Profile no:  HMA304 (core)
Location:  56H 316987E 6393415N
ASC: Arenic Rudosol
Horizon Depth Colour Mottles Field Structure Coarse Consistence | Boundary
(mm) (moist) texture fragments, (dry)
segregations
Al 0-60 Dark yellowish — Loamy Single grain — Loose Clear
brown sand
(10YR 4/4)
C 60 — 1300+ | Pale brown — Loamy Single grain — Loose
(10YR 6/3) sand




Profile no:  ARCHO04 (core)

Location:  56H 317462E 6402102N

ASC: Brown-Orthic Tenosol

Horizon Depth Colour Mottles Field Structure Coarse Consistence | Boundary

(mm) (moist) texture fragments, (dry)
segregations

Al 0 - 400 Dark yellowish — Sand Single grain — Loose Diffuse
brown
(10YR 3/4)

A2 400 - 900 Brown — Sand Single grain — Loose Clear
(10YR 5/3)

B2w 900 — Yellowish Common fine Sand Single grain — Loose

1400+ brown prominent strong

(10YR 5/6) brown

Profile no:  ARCHO06

Location:  56H 316857E 6402778N

ASC: Avrenic Rudosol

Horizon Depth Colour Mottles Field Structure Coarse Consistence | Boundary

(mm) (moist) texture fragments, (dry)
segregations

All 0-30 Brown — Loamy Weak platy (15 mm) — Very weak Clear
(7.5YR 4/3) sand

Al2 30-500 Brown — Sand Single grain — Loose Diffuse
(7.5YR 4/3)

c? 500 - Strong brown — Sand Single grain — Loose

1500+ (7.5YR 4/6)




Black Dermosols

Profile no:  ARCHO03 (core)

Location:  56H 317698E 6400659N

ASC: Black Dermosol (?)

Horizon Depth Colour Mottles Field Structure Coarse Consistence | Boundary

(mm) (moist) texture fragments, (dry)
segregations

Ap 0-100 Very dark — Lightclay | Disturbed fragments — Very firm Clear
brown (recently cultivated)
(10YR 2/2)

B2? 100 - Very dark — Lightclay | Strong angular — Strong

1400+ brown blocky

(10YR 2/2)

Profile no:  ARCHO08 (core)

Location: 56H 317045E 6403575N

ASC: Black Dermosol

Horizon Depth Colour Mottles Field Structure Coarse Consistence | Boundary

(mm) (moist) texture fragments, (dry)
segregations

Ap 0-100 Very dark — Lightclay | Weak blocky (30 - — Very firm Clear
brown 50 mm)
(7.5YR 2/3)

B21 100 - 700 Very dark — Lightclay | Strong polyhedral — Very firm Gradual
brown (10 - 20 mm)
(7.5YR 2/2)

B22 700 — Dark brown — Lightclay | Strong polyhedral — Very firm

1500+ (7.5YR 3/3) (20 - 30 mm)
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Lockwood (2007) laboratory analysis
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Sodosols and related soils: soil chemical and physical analyses.

Site Depth pHw Bray P Carbon Ex Al Ex Ca Ex Mg Ex Na Ex K ECEC ECe ESP Emerson Loveday
m mg/kg % cmol/kg cmol/kg cmol/kg cmol/kg cmol/kg cmol/kg dS/m % class & Pyle
NDA101 0-0.1 5.5 4.9 2.15 0.0 8.0 4.8 0.7 1.2 14.7 0.87 5.0 5 2.0
NDA101 0.1-0.2 6.3 11 0.80 0.0 5.0 5.0 1.0 0.5 115 0.46 8.7 3b 6.0
NDA101 0.2-05 5.9 1.3 0.0 9.5 12.9 3.8 0.6 26.7 1.32 14.3 1 14.0
NDA101 05-1.0 6.4 1.0 0.0 8.5 14.3 7.1 0.5 30.3 2.47 235 2 13.5
NDA102 0-0.1 5.9 2.7 2.00 0.0 3.2 6.3 1.0 1.0 114 1.03 8.4 3b 55
NDA102 0.1-0.2 6.0 0.6 0.77 0.0 1.0 7.0 1.9 0.3 10.2 0.83 18.6 3b 8.0
NDA102 0.2-05 6.0 0.5 0.0 2.4 30.5 9.2 0.6 42.7 3.61 215 1 15.0
NDA102 05-1.0 6.8 1.9 0.0 1.9 26.0 8.9 0.6 37.3 3.71 23.8 1 15.0
NDA103 0-0.1 5.8 1.3 1.17 0.0 3.0 7.8 1.2 0.7 12.8 0.80 9.5 3b 6.5
NDA103 0.1-0.2 6.0 0.8 1.09 0.0 2.8 94 2.0 0.5 14.6 0.99 13.4 2 11.0
NDA103 0.2-05 6.1 0.6 0.0 1.4 14.9 5.6 0.3 22.2 2.62 25.2 2 13.0
NDA103 05-1.0 6.6 0.4 0.0 1.1 17.8 8.9 0.4 28.2 1.17 315 2 14.0
NDA201 0-0.1 6.0 1.9 2.40 0.0 16.3 3.8 0.2 25 22.8 0.87 0.9 3b 55
NDA201 0.1-0.2 6.3 1.1 1.93 0.0 17.7 35 0.1 2.0 23.3 0.65 0.5 3a 6.5
NDA201 0.2-0.5 7.2 25 0.0 29.8 4.5 0.2 1.6 36.1 1.12 0.5 6 0.0
NDA201 05-1.0 8.3 0.8 0.0 28.6 5.8 0.1 0.9 354 0.67 0.4 5 0.0
NDA202 0-0.1 6.0 1.1 1.72 0.0 5.9 6.3 0.7 1.0 13.9 0.55 5.0 3b 25
NDA202 0.1-0.2 7.2 0.6 1.01 0.0 8.5 12.3 2.4 0.9 24.1 0.79 10.0 2 13.0
NDA202 0.2-0.5 7.5 1.2 0.0 8.6 13.6 4.3 0.8 27.3 1.63 15.9 2 10.5
NDA202 05-1.0 8.9 0.7 0.0 9.8 18.6 9.8 0.9 39.1 1.42 25.1 3b 6.0
NDA202 1.0-14 8.2 0.4 0.0 5.6 20.3 12.2 0.9 39.1 1.45 31.3 1 15.0
HMA101 0-0.1 5.8 1.9 1.49 0.0 1.9 1.2 0.1 0.4 3.7 0.24 3.9 5 25
HMA101 0.1-0.2 6.2 1.8 1.86 0.0 0.9 1.2 0.2 0.2 2.6 0.25 6.7 5 25
HMA101 0.2-05 6.7 4.1 0.0 0.2 10.4 4.9 0.6 16.0 2.43 30.4 2 12.5




Sodosols and related soils: soil chemical and physical analyses (continued)

Site Depth pHw Bray P Carbon Ex Al Ex Ca Ex Mg Ex Na Ex K ECEC ECe ESP Emerson Loveday
m mg/kg % cmol/kg cmol/kg cmol/kg cmol/kg cmol/kg cmol/kg dS/m % class & Pyle
HMA103 0-0.1 5.8 1.7 2.22 0.0 4.2 2.3 0.4 0.4 7.3 2.05 6.1 5 2.0
HMA103 0.1-0.2 5.8 1.3 0.66 0.0 0.9 0.8 0.2 0.1 2.1 0.77 9.1 5 1.0
HMA103 0.2-05 6.2 2.8 0.0 0.2 6.6 3.3 0.2 10.1 1.89 32.1 1 15.5
HMA103 0.5-0.9 6.9 0.2 0.0 0.0 13.1 79 0.3 214 1.44 37.0 1 15.5
HMA202 0-0.1 5.4 1.3 3.14 0.0 54 3.9 0.8 11 11.2 1.19 7.4 5 0.0
HMA202 0.1-0.2 5.9 0.8 0.84 0.0 25 2.9 1.0 0.6 7.0 0.85 14.7 3b 4.0
HMA202 0.2-05 6.0 0.4 0.0 8.1 16.8 9.8 1.8 36.5 2.38 26.8 2 13.0
HMA202 05-1.0 5.9 0.3 0.0 6.1 16.4 12.9 15 37.0 3.35 34.9 1 15.5
HMA202 1.0-14 6.1 0.2 0.0 3.3 9.7 8.7 0.9 22.6 3.93 38.6 1 15.5
HMA301 0-0.1 5.3 1.7 2.90 0.0 2.9 5.9 0.7 0.8 10.4 0.56 6.9 3b 4.0
HMA301 0.1-0.2 5.8 0.6 0.61 0.0 1.2 15.0 2.2 0.7 19.1 1.06 11.3 3b 7.0
HMA301 0.2-05 6.8 1.4 0.0 0.9 20.1 5.6 0.5 27.1 2.51 20.6 2 10.5
HMA301 0.5-1.0 8.0 2.0 0.0 0.4 19.6 7.3 0.5 28.0 3.58 26.3 1 145
HMA301 1.0-13 8.6 15 0.0 0.1 20.1 8.4 0.8 29.5 4.44 28.6 1 15,5
HMA302 0-0.1 6.0 113 0.67 0.0 3.6 1.9 0.1 1.0 6.5 0.32 11 7 5.0
HMA302 0.1-0.2 6.0 7.7 2.07 0.0 1.9 1.2 0.1 0.7 3.9 0.42 1.8 5 35
HMA302 0.2-05 6.3 7.2 0.0 11 13.9 44 1.0 20.5 1.77 21.7 1 13.5
HMA302 05-0.8 5.7 1.0 0.0 0.3 12.5 6.7 0.3 19.8 3.80 34.0 1 15.0
ARCHO02 0-0.1 5.8 2.6 0.55 0.0 3.9 4.1 0.7 1.6 10.2 0.81 6.8 3b 55
ARCH02 0.1-0.2 6.1 11 1.75 0.0 34 6.4 1.2 1.0 12.0 0.72 9.7 3b 8.0
ARCH02 0.2-05 7.2 0.5 0.0 4.5 21.3 7.2 0.8 33.8 3.55 214 3b 7.0
ARCH02 05-1.0 8.9 0.4 0.0 35 20.8 12.5 0.9 37.7 7.38 33.1 1 14.5
ARCH02 1.0-14 9.1 0.5 0.0 135 225 11.9 0.6 48.5 8.26 24.6 1 15.0




Shallow Warkworth Sands (Arenic Rudosols/Sodosols): soil chemical and physical analyses.

Site Depth pHw Bray P Carbon Ex Al Ex Ca Ex Mg Ex Na Ex K ECEC ECe ESP Emerson Loveday
m mg/kg % cmolJ/kg cmol/kg cmol/kg cmolJ/kg cmol/kg cmol/kg dS/m % class & Pyle
HMA102 0-0.1 7.5 4.8 0.23 0.0 1.6 0.2 0.0 0.1 2.0 0.17 1.4
HMA102 0.1-0.2 6.9 1.2 0.10 0.0 0.6 0.1 0.0 0.1 0.8 0.12 2.6
HMA102 0.2-0.5 6.7 25.9 0.0 0.6 0.2 0.1 0.1 0.9 0.32 10.9
HMA102 0.5-0.8 6.3 135 0.0 0.5 0.7 0.2 0.1 15 0.86 14.9
HMA104 0-0.1 5.1 2.6 3.66 0.0 1.7 1.6 0.2 0.7 4.2 1.65 4.8
HMA104 0.1-0.2 5.2 14 0.90 0.0 0.3 0.7 0.1 0.4 15 0.64 9.1 5 0.0
HMA104 0.2-0.5 5.9 11.1 0.0 0.1 0.5 0.0 0.2 0.8 0.20 5.4
HMA104 05-1.0 55 2.9 1.6 0.0 11.7 1.6 13 16.2 0.43 9.9 3a 6.0
HMA203 0-0.1 5.8 14 0.42 0.0 0.8 0.4 0.1 0.2 14 0.36 4.7 5 15
HMA203 0.1-0.2 5.6 0.8 0.12 0.0 0.1 0.2 0.1 0.2 0.6 0.30 12.3 5 15
HMA203 0.2-0.5 6.0 18.3 0.0 0.3 0.2 0.0 0.2 0.8 0.25 6.4
HMA203 0.5-0.7 6.1 13.0 0.0 0.5 0.2 0.0 0.1 0.8 0.21 6.2
HMA303 0-0.1 5.9 14 0.61 0.0 1.3 0.6 0.1 0.2 2.2 0.22 2.7 5 15
HMA303 0.1-0.2 5.4 1.3 0.51 0.0 0.1 0.4 0.1 0.1 0.8 0.32 11.0 3a 45
HMA303 0.2-0.5 5.9 3.0 0.0 0.2 0.4 0.0 0.1 0.8 0.12 6.0 3b 5.0
HMA303 0.5-0.8 5.2 0.8 0.8 0.3 7.0 1.7 0.7 10.5 0.65 16.6 5 15
ARCHO1 0-0.1 5.2 3.9 0.18 0.0 1.9 1.1 0.4 0.3 3.7 1.59 11.2
ARCHO1 0.1-0.2 5.5 1.1 1.04 0.0 0.5 0.6 0.2 0.2 1.6 0.61 14.6 3b 35
ARCHO1 0.2-05 6.0 1.7 0.0 0.4 0.5 0.1 0.1 1.2 0.23 8.8 3b 4.0
ARCHO1 05-1.0 5.6 0.9 0.0 0.5 13.1 55 0.3 19.4 2.94 28.5 1 15.0
ARCHO5 0-0.1 4.9 2.8 0.40 0.0 0.9 0.5 0.1 0.2 1.7 0.83 6.7 5 1.0
ARCHO5 0.1-0.2 5.1 1.3 0.79 0.0 0.3 0.4 0.1 0.1 0.9 0.50 11.7 3a 45
ARCHO05 0.2-05 5.9 1.2 0.0 0.2 0.3 0.1 0.1 0.8 0.19 11.4 3a 5.0
ARCH07 0-0.1 5.2 2.2 0.37 0.0 1.6 0.5 0.0 0.4 2.5 0.41 1.8 3a 45
ARCH07 0.1-0.2 5.6 0.7 0.33 0.0 1.3 0.6 0.0 0.3 2.2 0.32 0.7 3a 45
ARCHO7 0.2-05 5.9 2.3 0.0 1.9 0.7 0.0 0.3 2.9 0.47 1.3 1 5.0
ARCHO7 05-1.0 7.3 1.2 0.0 1.7 8.6 3.4 0.3 13.9 1.25 24.2 1 15,5




Deep Warkworth Sands (Arenic Rudosols and Orthic Tenosols): soil chemical and physical analyses.

Site Depth pHw Bray P Carbon Ex Al Ex Ca Ex Mg Ex Na Ex K ECEC ECe ESP Emerson Loveday
m mg/kg % cmolJ/kg cmol/kg cmol/kg cmolJ/kg cmol/kg cmol/kg dS/m % class & Pyle
HMA201 0-0.1 4.7 3.3 0.70 0.0 1.3 0.5 0.1 0.2 2.1 1.33 4.4
HMA201 0.1-0.2 4.8 3.5 0.32 0.0 0.7 0.2 0.0 0.2 1.2 0.78 1.8
HMA201 0.2-0.5 5.4 7.3 0.0 0.2 0.1 0.0 0.1 0.5 0.21 3.3
HMA201 05-1.0 5.7 1.6 0.0 0.3 0.2 0.0 0.1 0.6 0.13 0.0
HMA204 0-0.1 5.5 1.7 0.18 0.0 0.6 0.2 0.0 0.1 1.0 0.18 3.8
HMA204 0.1-0.2 5.3 1.2 0.18 0.0 0.3 0.2 0.0 0.1 0.7 0.23 1.9
HMA204 0.2-05 5.5 4.8 0.0 0.3 0.3 0.0 0.1 0.7 0.31 6.8
HMA304 0-0.1 5.2 1.8 0.20 0.0 0.6 0.4 0.1 0.1 1.2 0.31 4.3
HMA304 0.1-0.2 5.0 1.1 0.64 0.0 0.1 0.1 0.0 0.1 0.3 0.27 12.6
HMA304 0.2-0.5 5.4 4.9 0.0 0.0 0.0 0.0 0.1 0.2 0.17 16.3
HMA304 05-0.8 5.8 4.7 0.0 0.2 0.1 0.0 0.1 0.4 0.13 3.0
ARCHO4 0-0.1 6.4 1.9 1.84 0.0 2.8 1.2 0.1 0.6 4.7 0.86 1.9
ARCH04 0.1-0.2 6.5 1.6 0.95 0.0 1.6 0.6 0.0 0.4 2.6 0.36 1.0
ARCH04 0.2-05 6.4 2.4 0.0 1.3 0.5 0.0 0.4 2.3 0.50 1.8
ARCHO4 05-1.0 6.2 2.6 0.0 0.5 0.3 0.0 0.3 1.1 0.38 2.6
ARCHO4 1.0-14 6.0 3.5 0.0 0.3 0.4 0.1 0.1 0.9 0.39 10.2
ARCH06 0-0.1 6.1 1.2 0.34 0.0 1.8 0.6 0.0 0.3 2.8 0.25 1.4
ARCHO6 0.1-0.2 6.0 3.1 0.57 0.0 0.9 0.5 0.1 0.2 1.6 0.21 4.6
ARCHO6 0.2-05 5.9 2.1 0.0 0.6 0.3 0.0 0.2 1.1 0.25 2.5
ARCHO6 0.5-1.0 6.2 2.3 0.0 0.4 0.4 0.0 0.2 1.0 0.21 4.1

ARCHO6 1.0-15 6.4 2.5 0.0 0.4 0.3 0.0 0.2 1.0 0.13 3.9




Black Dermosols: soil chemical and physical analyses.

Site Depth pHw Bray P Carbon Ex Al Ex Ca Ex Mg Ex Na Ex K ECEC ECe ESP Emerson Loveday
m mg/kg % cmolJ/kg cmol/kg cmol/kg cmolJ/kg cmol/kg cmol/kg dS/m % class & Pyle
ARCHO3 0-0.1 6.2 85.1 1.07 0.0 18.7 11.0 0.4 3.2 334 2.12 1.3 3b 4.0
ARCHO03 0.1-0.2 6.3 70.5 1.89 0.0 20.6 12.1 0.5 1.9 35.2 1.91 15 3b 5.0
ARCHO03 0.2-05 7.5 23.9 0.0 29.4 15.6 1.2 0.6 46.8 0.77 2.7 3b 55
ARCH03 05-1.0 7.7 30.9 0.0 28.3 15.9 2.2 0.5 46.8 2.01 4.6 3b 55
ARCHO3 1.0-13 8.1 27.6 0.0 30.1 16.8 1.8 0.6 49.3 0.82 3.7 3b 5.0
ARCHO8 0-0.1 6.7 83.6 2.32 0.0 20.2 10.4 0.6 49 36.2 1.28 1.6 3b 45
ARCH08 0.1-0.2 7.0 58.6 1.71 0.0 20.8 10.3 0.6 3.3 35.1 0.63 1.8 3b 55
ARCHO08 0.2-05 7.6 23.7 0.0 27.5 13.0 0.7 3.1 44.3 0.70 1.6 3b 4.0
ARCHO08 0.5-1.0 7.9 30.4 0.0 22.8 11.9 0.6 0.9 36.2 0.72 1.6 3b 4.0

ARCHO08 1.0-15 8.1 30.3 0.0 224 12.1 0.7 0.6 35.9 0.82 1.8 3b 5.0




Appendix 5 Soil particle size distribution

Site Depth  Coarse Fine Silt Clay Total
m sand %  sand % % % %

Sodosols and related soils
NDA103 0-0.1 26.0 44.7 9.0 20.3 100.0
NDA103 0.1-0.2 24.7 41.6 8.8 24.2 99.2
NDA103 0.2-0.5 19.7 38.2 8.3 334 99.6
NDA103 0.5-1.0 13.2 39.7 8.8 37.5 99.2
NDA202 0-0.1 26.5 36.7 16.0 22.0 101.3
NDA202 0.1-0.2 16.3 26.1 15.9 40.4 98.7
NDA202 0.2-0.5 19.7 26.9 14.1 38.1 98.8
NDA202 0.5-1.0 11.6 18.8 17.1 50.8 98.4
NDA202 1.0-14 6.7 10.8 20.6 60.1 98.1
HMA202 0-0.1 20.1 28.8 26.4 27.0 102.4
HMA202 0.1-0.2 25.4 333 25.0 16.4 100.1
HMA202 0.2-0.5 2.1 21.0 16.5 59.4 99.0
HMA202 0.5-1.0 2.7 26.7 17.0 52.8 99.2
HMA202 10-14 4.9 42.5 15.3 37.0 99.7
Arenic Rudosols/Sodosols
HMA104 0-0.1 56.1 27.7 7.7 8.3 99.8
HMA104 0.1-0.2 61.5 28.1 5.5 4.6 99.7
HMA104 0.2-0.5 61.3 32.8 33 32 100.5
HMA104 05-1.0 28.7 11.8 1.6 56.3 98.4
HMA303 0-0.1 51.3 38.7 5.5 5.5 101.0
HMA303 0.1-0.2 51.3 39.8 4.7 4.1 99.9
HMA303 0.2-0.5 45.8 429 6.4 42 99.2
HMA303 0.5-0.8 27.1 23.8 4.8 429 98.5
ARCHO5 0-0.1 71.5 17.8 6.6 5.2 101.0
ARCHO5 0.1-0.2 75.5 154 5.9 32 100.0
ARCHO5 0.2-0.5 72.3 17.6 7.0 34 100.3
ARCHO7 0-0.1 58.7 26.7 8.3 7.5 101.2
ARCHO7 0.1-0.2 65.6 24.2 6.6 4.0 100.5
ARCHO7 0.2-0.5 62.3 24.9 7.2 5.2 99.6
ARCHO7 0.5-1.0 51.5 16.7 5.1 25.5 98.8
Arenic Rudosols and Orthic Tenosols
HMA201 0-0.1 59.3 31.3 5.6 39 100.1
HMA201 0.1-0.2 62.5 30.2 4.5 2.3 99.6
HMA201 0.2-0.5 58.9 32.5 6.0 2.6 99.9
HMA201 0.5-1.0 52.5 35.7 9.3 2.1 99.7
ARCH04 0-0.1 82.1 11.0 3.7 3.6 100.3
ARCHO04 0.1-0.2 76.6 14.9 4.9 33 99.8
ARCHO04 0.2-0.5 69.2 17.3 9.8 3.5 99.8
ARCHO04 0.5-1.0 74.6 16.3 6.6 1.9 99.4
ARCHO04 1.0-14 69.4 16.2 11.2 2.6 99.5
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Brown Duplex Loam

Description:

Location:

Management:

This =oil unit is characterised by an abrupt texture change between the dark brown silty/
loam surface soil and the clayey brown sandy clay loam and yellowish brown medium heavy
clay subsurface layers (duplex =oil) (Table 5). This soil unit is identified in the Australian Soil
Classification as a Sodosol and has alzo in the past been refemred to in Great Seil Group
terminology as Solonetz, Sclodised-Solonetz and Solodic soils.

This soil unit is the dominant seil in the Warkworth Mine study area (40.8 per cent cover)
and is associated with undulating hillslopes, particulary mid-low sloping land and creek flats.
This common soil unit was profiled during the Wollombi Brook investigation, refer Appendix
4, Plate 1 and Plate 2.

The surface 0.10m of topsoil is suitable for stripping and reuse as a topdressing material in
rehabilitation works. Some topsoil profiles exhibited high sodicity values, however, soil
aggregate stability was reasconable due to significant 2oil organic carbon content. In addition
this topsoil's loamy soil texture is desirable for rehabkilitation works.

The subseil is unsuitable for rehabilitation works as it is highly sodic and dispersive.

The topseil requires standard ercsion and sediment control measures if disturbed. Given the
soil's sodicity range, additional measures for stockpiling the soil and its reuse during
rehabilitation works iz recommended. These measures include stockpiling the soil where it is
not exposed to wet conditions after stripping as this will limit dispersion and erosion, and the
usze of soil amelicrants such as gypsum and biosolids to improve aggregate cohesion (refer
Section 4).

Table 5 — Brown Duplex Loam Profile

Layer

Depth

Description

Field

Laboratory

1 0.00 - 0.02

Dark (yellowish) brown (10 ¥R 4/4) silty
loam to loam exhibiting weak peds of 10
millimetres (mm) or massive pedality.
Boundary abrupt.

2 D0.02 - 0.12

Dark yellowish brown (10 YR 5/4) silty
loam with massive pedality. Boundary
sharp.

Moderately acidic with an average pH of 6.0 (range
5.4 - 8.3, n = 5) and non-saline with low Electrical
Conductivity (ECe) of less than 1d5/m 2@ (range
0.48 — 1.18d5/m, n = 5).

Moderately sodic with an awverage Exchangeabls
Sodium Percentage (ESP) of 12%. (range 5 - 18.8,
n = 5} with generally stable soil aggregates as
indicated by Emerson Aggregate Test (EAT)
classifications of 3-5.

3 0.12 - 0.45

Brown (7.5 ¥R 58 - 7.5 YR 4/8) heavy
clay with a strong structure (polyhedral
fto prismatic). Boundary gradual.

4 0.45-0.70

Yellowish brown (10 YR 5/} heavy clay
with stromg structure (polyhedral to
angular blocky peds). Boundary gradual.

5 0.70 -2.00

Yellowish (10 ¥R 69) medium clay to
silty clay with moderate structure
(polyhedral to angular blocky peds).

Moderately acidic with an average pH of 6.0 (range
5.8 -6.7. n = 12) and non-saline with average low
ECe of less than 2d5/m (range 0.34 - 424, n = 12;
note >4dS/m was an exception).

Highly sodic with an average ESP of 27% (range
14.3 - 37.1; n = 5) and low aggregate stability with
EAT classes of 1 and 2 (n = 10).

n = number of replicate sod profile sites, actual data replicates often larger as vertical sampling per layer varied (e.g. layer 2 may have
be=en sampled at 0.05 and 0.10m at some sol profile sites).
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Duplex Sand

Descripfion:

This soil unit is characterised by an abrupt texture change between the sandy surface soil

and the medium-heavy clayey subsurface soil (duplex soil). Subsurface soils may be
greyish, brownish or yellowish in colour (Table 7).

Locafion:

This soil unit is the third most dominant soil in the Warkworth Mine study area (16.5 per cent

cover) and iz associated with the Uniform Sands in the northern part of the study area.

Management:

The top 0.30m of topsoil is suitable to marginally suitable for stripping and reuse as

topdressing in rehabilitation works. The top 0.05m of this soil is of suitable nature and the
subzequent 0.25m is of marginal nature due to itz zingle grain structure. It is recommended
that the full 0.30m of topsoil be utiised, however, additional measures to treat the 0.05-
0.30m fraction are recommended. These measures are discussed below.

The subsoil iz not recommended for reuse in rehabilitation activiles due to the limiting
factors of texture, high sodicity and dispersion. Scdicity in the topsoil was observed to
increase in a minority of soil profiles which contained clayey sand textures. As sodicity is
related to exchangeable cations and soil clay content, these few outliers with small clay
contents do not impact overall stripping depth recommendations.

The topsoil requires standard erosion and sediment control measures if disturbed and given
its textural structure additional measures are recommended. Suitable measures include
storing the soil where it iz not exposed to wet conditions after stripping as this will limit
dispersion and erosion, and the use of scil ameliorants (2.g9. gypsum and biosolids) to
improve aggregate cohesion (refer Section 4).

This soil unit iz closely related to the uniform szoil unit (Table 9) which supporiz the
endangered Warkworth Sands vegetation community. This scil may contain a viable seed-
bank for thizs community and utilisation of all sandy topscil to aid restoration efforts in
alternative Green Offset zones is feasible. Stripping depth may be in places as deep as 1m
for this purpose.

Table 7 — Duplex Sand Profile

Layer Depth

Description

Field

Laboratory

1 0.00 - 0.05

Dark yellowish brown (105 YR 4/4)
loamy sanmd with weak subangular
structure and very weak consistence.
Boundary gradual.

2 0.05-0.30

Pale brown (10 YR 7/3) sand with
single grain structure and
consistence. Boundary abrupt.

loose

Moderately acidic with an average pH of 6.0 (range 5.8
- 7.8, n = 8) and non-saline with low ECe of less than
1dS/m (ramge 0.17 - 2.05d5/m, n= 5).

Sodicity was low with average ESP of 6.15% (range
23 - 123, n = 5) and moderate o high aggregate
stability with EAT class measurements of 5. The higher
ESP was a class 3b.

] 0.20 - D.50+

Light brownish grey to brown (10 ¥R
G2 - 10 ¥R 5/3) madium heavy clay
with strong  blocky structure and
strong consistence.

Slightly acidic with an average pH of 8.3 (range 5.5 -
7.8, m = 13) and non-saline with low ECe of less than
1dS/m (ramge 0.16 - 1.88d5/m, n = 12).

Highly sodic however with an ESP range of 10-50% (n
= 3) and low-moderate aggregate stability with EAT
classifications of 1 and 2 (n = 12).

n = number of replicate sod profile sites, actual data replicates often larger as vertical sampling per layer varied (e.g. layer 2 may have
been sampled at 0.05 and 0.10m at some sod profile sites)
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Grey-Pink Duplex Loam

Description:

Locafion:

Managemeni:

This soil unit is characterised by an abrupt texture change between the grey-brown sandy-
loam surface soil and the underlying grey-pinkish clayey subsurface soil (Table 8). This soil
unit is also identified in the Australian Soil Classification as a Sodosol. A distinguishing feature
of this duplex unit is the grey clayey subsurface horizon. Grey colours occur in the landscape
as seasonal saturation of the soil profile mobilises insitu-pigment bearing minerals (iron
oxides) which are subsequently lost to free draining waters.

This soil unit occurs mainly in and around Wallaby Scrub Road sloping towards Wollombi
Brock. This soil unit generally occurs in the landscape on the lower-slopes and is a minor soil
unit covering 10.2 per cent of the study area. Grey layers also occur higher up the hill-slope
(termed gley) where impermeable or poorly draining horizons result in a localised saturated
environment which favours mobilisation and loss of pigment bearing minerals.

This soil unit was profiled the during the Wollombi Brook investigation, refer Appendix 4,
Plate 3 and Plate 4.

The surface 0.30m of this soil is suitable for stripping and reuse as topdressing in
rehabilitation. The subsoil is not recommended for reuse in rehabilitation due to the limiting
factors of textural structure and likely high sodicity and dispersion issues.

The topsoil scil requires standard erosion and sediment control measures if disturbed.

Caution during stripping is advised as mixing of the quality topsocil with the subsoil will
negatively impact on rehabilitation works.

Table & — Grey-Pink Duplex Loam Profile

Layer

Depth

Description

Field Laboratory

1 0.0 -0.05

Brown (10 YR #4/3) sandy loam with
massive structure and weak consistence.
Boundary clear.

Moderately acidic with a pH of 6.0 and non-saline
with low ECe of less than 0.5d5/m {n = 1)

Mon sodic with ESP of 5% and high aggregate

2 0.05-0.30

Light grey to pinkish-grey (10 ¥R 7/2 - | stability with an EAT classification of 5 {n = 1).
TEYR 612) sandy loam with weak (20 -
30mm block peds) to massive pedality and

wieak consistence. Boundary abrupt.

3 0.30 - 0.50+

Light browmish - grey to pinkish-grey (10
YR B2 - 7.5YR G/2) medium clay with
maderate structure (blocky, angular peds)
and sfrong consistence.

Slightly acidic with an awverage pH of 6.3 (range
58 - 8.7, n = 2) and non-saline with low ECe of
less than 2dS/m (range 1.11 - 2.43d5/m, n = 2).

A high sodic value was recorded (ESP of 20%)
combined with a low-moderate aggregate stability
with EAT classifications of 1 and 2 (n = 2).

n = number of replicate sod profile sites, actual data replicates often larger as vertical sampling per layer varied (e.g. layer 2 may have
be=en sampled at 0.05 and 0.10m at some sod profile sites).
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Uniform Sand

Description:

Locafion:

Management:

This soil unit is characterised by predominately yellowish-brown sand throughout the soil
profile for a minimum of two metres (Table 9).

This minor soil unit (6.9 per cent of the study area) occurs in the northern part of the study
area, predominately to the north-western boundary. This deep sand is associated with the
Warkworth Sands vegetation community. It has developed from aeolian deposition of sand
particles and itz location reflects recent and past wind direction (McKensie et al., 2008). ltis
termed a continental dune. This soil unit is identified in the Australian Soil Classification as a
Tenosol as it exhibits weak pedological development.

This =oil unit was profiled during the Wollombi Brook investigation, refer Appendix 4, Plate
5 and Plate 6.

This soil is not suitable for stripping and reuse as topdressing in mine rehabilitation works
due to its single grain sandy structure.

This soil supports the endangered Warkworth Sands vegetation community and as such the
stripping and reuse of this soil to support restoration/recreation works in altermnative Green
Offset zones is feasible. Recommended stripping depth is 1-2m. This soil does not present
any sodic, erodibility or acidity issues that would prevent its re-use in this context, either in
its removal, transport or storage. Due to itz single grain texture, preventing wind erosion
during storage is recommended. This soil is strongly acidic which is appropriate for this
specific vegetation community. Generally strong soil acidity is not congsidered optimal for
mine rehabilitation works.

Table 9 — Uniform Sand Profile

Layer Depth Description

4 {m) Field Laboratory

1 0.00 - 0.05 Grey or Brown sand (7.5 YR 51 - 7.5 ¥R | Strongly acidic with a pH of 4.7 - 5.3 throughout

42y sand. Single grained with loose | the profile (n = 2) and non-saline with low
consistence. Boundary diffuse to gradual. average ECe of less than 1.5d5/m (range 0.13 -
10.23. n=2).

2 0.05-2.00 Fink-greyish or light brown (7.5 YR 8/2 - 7.5 | Non sodic with ESP of <3% (range 1.8-6.8, n =

YR 64} sand. Single grained with loose | 2).
consistence.

n = number of replicate sod profile sites, actual data replicates often larger as vertical sampling per [ayer varied (e.g. layer 2 may have
b=en sampded at 0.05 and 0.10m at some sol profile sites).
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Laboratory data
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Work Order - ES1411884
Client - EMGA MITCHELL MCLENNAN
Project - WARKWORTH

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house
developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes.
Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

Key : CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
LOR = Limit of reporting
A = This result is computed from individual analyte detections at or above the level of reporting
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Work Order . ES1411884

Client . EMGA MITCHELL MCLENNAN

Project - WARKWORTH

Analytical Results

Sub-Matrix: SOIL (Matrix: SOIL) Client sample ID B02, 0-30MM B02, 30-100MM B02, 150-300MM B02, 300-500MM B02, 500-800MM

Client sampling date / time 28-MAY-2014 15:00 28-MAY-2014 15:00 28-MAY-2014 15:00 28-MAY-2014 15:00 28-MAY-2014 15:00

Compound CAS Number | LOR Unit ES1411884-001 ES1411884-002 ES1411884-003 ES1411884-004 ES1411884-005
EA002 : pH (Soils) .

| pH Value —| 01 | pHUnt | | 46 | 45 | 4.6
EA010: Conductivity

| Electrical Conductivity @ 25°C pS/cm | 194 | 278 | 364

EAO055: Moisture Content

| Moisture Content (dried @ 103°C) | 13.2 | 14.0 | 10.7
Exchangeable Calcium — meq/100g 10.8 2.0 1.8 1.2
Exchangeable Magnesium — 0.1 meq/100g 71 3.2 7.6 8.2 5.8
Exchangeable Potassium — 0.1 meq/100g 1.0 0.4 0.4 0.3 0.2
Exchangeable Sodium —- 0.1 meq/100g 0.2 0.3 1.3 1.7 1.3
Exchangeable Aluminium — 0.1 meq/100g <0.1 <0.1 <0.1 <0.1 0.1
Cation Exchange Capacity — 0.1 meq/100g 19.1 6.0 11.3 121 8.5
Exchangeable Sodium Percent — 0.1 % 1.3 4.6 9.0 10.4 11.1
Calcium/Magnesium Ratio — 0.1 - 1.5 0.6 0.3 0.2 0.2
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Work Order . ES1411884

Client - EMGA MITCHELL MCLENNAN

Project - WARKWORTH

Analytical Results

Sub-Matrix: SOIL (Matrix: SOIL) Client sample ID B02, 800-1000MM B01, 10-50MM B01, 50-100MM BO01, 150-260MM B01, 300-550MM

Client sampling date / time 28-MAY-2014 15:00 28-MAY-2014 15:00 28-MAY-2014 15:00 28-MAY-2014 15:00 28-MAY-2014 15:00

Compound CAS Number LOR Unit ES1411884-006 ES1411884-007 ES1411884-008 ES1411884-009 ES1411884-010
EA002 : pH (Soils) .

| pH Value | 01 ‘ pH Unit | | 5.2 | 4.7 | 5.2
EA010: Conductivity

| Electrical Conductivity @ 25°C - uS/icm | 15 | 119 | 345

EAO055: Moisture Content

| Moisture Content (dried @ 103°C) | 15.2 | 22.1 | 15.7
Exchangeable Calcium — meq/100g 1.9 23 1.4
Exchangeable Magnesium — 0.1 meq/100g 3.1 5.1 5.2 12.2 9.2
Exchangeable Potassium — 0.1 meq/100g 0.2 0.5 0.6 0.4 0.3
Exchangeable Sodium — 0.1 meq/100g 0.9 0.8 0.5 25 25
Exchangeable Aluminium — 0.1 meq/100g 0.1 <0.1 <0.1 <0.1 <0.1
Cation Exchange Capacity — 0.1 meq/100g 4.7 8.7 8.2 17.4 13.4
Exchangeable Sodium Percent — 0.1 % 12.7 7.4 5.3 10.6 12.6
Calcium/Magnesium Ratio — 0.1 - 0.2 0.4 0.4 0.2 0.2
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Work Order - ES1411884

Client - EMGA MITCHELL MCLENNAN

Project - WARKWORTH

Analytical Results

Sub-Matrix: SOIL (Matrix: SOIL) Client sample ID B01, 550-800MM B04, 0-50MM B04, 50-110MM B04, 150-260MM B04, 260-470MM

Client sampling date / time 28-MAY-2014 15:00 28-MAY-2014 15:00 28-MAY-2014 15:00 28-MAY-2014 15:00 28-MAY-2014 15:00

Compound CAS Number | LOR Unit ES1411884-011 ES1411884-012 ES1411884-013 ES1411884-014 ES1411884-015
EA002 : pH (Soils) .

| pH Value —| 01 | pHUnt | | 6.0 | 6.0 | 48
EA010: Conductivity

| Electrical Conductivity @ 25°C — uS/cm | 40 | 94 | 427

EAO055: Moisture Content

| Moisture Content (dried @ 103°C) | 5.6 | 43 | 17.4
Exchangeable Calcium — meq/100g 4.4 2.4 1.5
Exchangeable Magnesium — 0.1 meq/100g 7.6 1.6 1.7 1.4 4.8
Exchangeable Potassium - 0.1 meq/100g 0.2 0.7 0.6 0.5 1.3
Exchangeable Sodium —- 0.1 meq/100g 25 <0.1 <0.1 <0.1 1.5
Exchangeable Aluminium — 0.1 meq/100g <0.1 <0.1 <0.1 <0.1 <0.1
Cation Exchange Capacity — 0.1 meq/100g 11.4 7.2 6.8 4.5 9.2
Exchangeable Sodium Percent — 0.1 % 14.0 1.1 1.2 2.0 11.6
Calcium/Magnesium Ratio — 0.1 - 0.1 3.0 2.6 1.7 0.3
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Work Order - ES1411884

Client - EMGA MITCHELL MCLENNAN

Project - WARKWORTH

Analytical Results

Sub-Matrix: SOIL (Matrix: SOIL) Client sample 1D B04, 470-700MM B04, 700-1000MM B03, 0-50MM B03, 50-150MM B03, 150-240MM

Client sampling date / time 28-MAY-2014 15:00 28-MAY-2014 15:00 28-MAY-2014 15:00 28-MAY-2014 15:00 28-MAY-2014 15:00

Compound CAS Number | LOR Unit ES1411884-016 ES1411884-017 ES1411884-018 ES1411884-019 ES1411884-020
EA002 : pH (Soils) .

| pH Value — 01 | pHUnit | | 5.3 | 5.0 | 5.6
EA010: Conductivity

| Electrical Conductivity @ 25°C uS/cm | 64 | 67 | 87

EAO055: Moisture Content

| Moisture Content (dried @ 103°C) | 12.2 | 10.3 | 10.9
Exchangeable Calcium — meq/100g 2.0 2.2 2.1
Exchangeable Magnesium — 0.1 meq/100g 3.8 1.8 2.0 3.0 3.0
Exchangeable Potassium - 0.1 meq/100g 0.8 0.2 0.5 0.3 0.2
Exchangeable Sodium —- 0.1 meq/100g 1.6 0.8 0.2 0.7 0.7
Exchangeable Aluminium — 0.1 meq/100g <0.1 <0.1 <0.1 <0.1 <0.1
Cation Exchange Capacity — 0.1 meq/100g 7.2 3.3 4.8 6.3 6.0
Exchangeable Sodium Percent — 0.1 % 14.4 15.5 4.2 8.4 9.3
Calcium/Magnesium Ratio — 0.1 - 0.3 0.3 1.0 0.7 0.7
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Work Order - ES1411884

Client - EMGA MITCHELL MCLENNAN

Project - WARKWORTH

Analytical Results

Sub-Matrix: SOIL (Matrix: SOIL) Client sample 1D B03, 300-470MM B03, 600-730MM B03, 730-1000MM DS5, 0-50MM DS5, 100-200MM

Client sampling date / time 28-MAY-2014 15:00 28-MAY-2014 15:00 28-MAY-2014 15:00 28-MAY-2014 15:00 28-MAY-2014 15:00

Compound CAS Number | LOR Unit ES1411884-021 ES1411884-022 ES1411884-023 ES1411884-024 ES1411884-025
EA002 : pH (Soils) .

| pH Value —| 01 | pHUnt | | 5.2 | 53 | 53
EA010: Conductivity

| Electrical Conductivity @ 25°C - uS/icm | 700 | 9 | 16

EAO055: Moisture Content

| Moisture Content (dried @ 103°C) | 137 | 4.4 | 3.0
Exchangeable Calcium meq/100g 0.3 0.8 0.9
Exchangeable Magnesium — 0.1 meq/100g 1.2 1.5 1.6 11 0.7
Exchangeable Potassium — 0.1 meq/100g <0.1 <0.1 <0.1 0.2 <0.1
Exchangeable Sodium - 0.1 meq/100g 0.8 1.1 0.8 0.2 0.2
Exchangeable Aluminium — 0.1 meq/100g <0.1 <0.1 <0.1 <0.1 <0.1
Cation Exchange Capacity — 0.1 meq/100g 24 29 2.8 2.2 1.8
Exchangeable Sodium Percent — 0.1 % 18.2 19.2 17.2 6.0 7.9
Calcium/Magnesium Ratio — 0.1 - 0.2 0.2 0.2 0.7 1.3
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Work Order - ES1411884

Client - EMGA MITCHELL MCLENNAN

Project - WARKWORTH

Analytical Results

Sub-Matrix: SOIL (Matrix: SOIL) Client sample ID DS5, 200-300MM DS5, 300-550MM DS5, 600-900MM DS3, 0-50MM DS3, 50-150MM

Client sampling date / time 28-MAY-2014 15:00 28-MAY-2014 15:00 28-MAY-2014 15:00 28-MAY-2014 15:00 28-MAY-2014 15:00

Compound CAS Number LOR Unit ES1411884-026 ES1411884-027 ES1411884-028 ES1411884-029 ES1411884-030
EA002 : pH (Soils) .

| pH Value | 01 ‘ pH Unit | | 7.5 | 4.2 | 3.9
EA010: Conductivity

| Electrical Conductivity @ 25°C - pSicm | 476 | 12 | 5

EAO055: Moisture Content

| Moisture Content (dried @ 103°C) | 10.0 | 34 | 4.4
Exchangeable Calcium meq/100g 0.5 0.4 0.2
Exchangeable Magnesium — 0.1 meq/100g 7.3 3.7 3.0 0.2 <0.1
Exchangeable Potassium — 0.1 meq/100g 0.2 0.1 0.2 <0.1 <0.1
Exchangeable Sodium — 0.1 meq/100g 1.7 1.3 1.2 <0.1 <0.1
Exchangeable Aluminium — 0.1 meq/100g <0.1 <0.1 <0.1 <0.1 <0.1
Cation Exchange Capacity — 0.1 meq/100g 11.6 6.2 4.9 0.7 0.3
Exchangeable Sodium Percent — 0.1 % 10.7 13.9 15.3 21 4.5
Calcium/Magnesium Ratio — 0.1 - 0.3 0.3 0.2 2.0 2.0
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Work Order - ES1411884

Client - EMGA MITCHELL MCLENNAN

Project - WARKWORTH

Analytical Results

Sub-Matrix: SOIL (Matrix: SOIL) Client sample ID DS3, 180-300MM DS3, 300-600MM DS3, 600-1000MM DS4, 0-50MM DS4, 50-150MM

Client sampling date / time 28-MAY-2014 15:00 28-MAY-2014 15:00 28-MAY-2014 15:00 26-MAY-2014 15:00 26-MAY-2014 15:00

Compound CAS Number | LOR Unit ES1411884-031 ES1411884-032 ES1411884-033 ES1411884-034 ES1411884-035
EA002 : pH (Soils) .

| pH Value —| 01 | pHUnt | | 46 | 3.8 | 42
EA010: Conductivity

| Electrical Conductivity @ 25°C uS/cm | 2 | 10 | 8

EAO055: Moisture Content

| Moisture Content (dried @ 103°C) - | 3.9 | 1.8 | 3.8
Exchangeable Calcium meq/100g <0.1 <0. 1 0.2 0.8 0.2
Exchangeable Magnesium —| 01 meq/100g <0.1 <0.1 <0.1 0.1 <0.1
Exchangeable Potassium — 0.1 meq/100g <0.1 <0.1 <0.1 <0.1 <0.1
Exchangeable Sodium — 0.1 meq/100g <0.1 <0.1 <0.1 <0.1 <0.1
Exchangeable Aluminium - 0.1 meq/100g <0.1 <0.1 <0.1 <0.1 <0.1
Cation Exchange Capacity ——- 0.1 meq/100g <0.1 <0.1 0.3 1.0 0.3
Exchangeable Sodium Percent — 0.1 % 121 15.3 4.2 11 25
Calcium/Magnesium Ratio — 0.1 - 1.0 1.0 2.0 8.0 2.0
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Work Order . ES1411884

Client . EMGA MITCHELL MCLENNAN

Project - WARKWORTH

Analytical Results

Sub-Matrix: SOIL (Matrix: SOIL) Client sample ID DS4, 150-300MM DS4, 600-1000MM DS4, 350-600MM Us1, 0-50MM USs1, 50-110MM

Client sampling date / time 26-MAY-2014 15:00 26-MAY-2014 15:00 26-MAY-2014 15:00 26-MAY-2014 15:00 26-MAY-2014 15:00

Compound CAS Number | LOR Unit ES1411884-036 ES1411884-037 ES1411884-038 ES1411884-039 ES1411884-040
EA002 : pH (Soils) .

| pH Value —| 01 | pHUnt | | 3.9 | 4.0 | 4.1
EA010: Conductivity

| Electrical Conductivity @ 25°C — pSicm | S | 6 | 8

EAO055: Moisture Content

| Moisture Content (dried @ 103°C) - | 3.8 | 2.6 | 2.6
Exchangeable Calcium — meq/100g <0.1 <0. 1 <0.1 0.1 0.2
Exchangeable Magnesium —| 01 meq/100g <0.1 <0.1 <0.1 <0.1 <0.1
Exchangeable Potassium — 0.1 meq/100g <0.1 <0.1 <0.1 <0.1 <0.1
Exchangeable Sodium — 0.1 meq/100g <0.1 <0.1 <0.1 <0.1 <0.1
Exchangeable Aluminium — 0.1 meq/100g <0.1 <0.1 <0.1 <0.1 <0.1
Cation Exchange Capacity — 0.1 meq/100g 0.2 <0.1 0.1 0.2 0.3
Exchangeable Sodium Percent — 0.1 % 4.9 10.5 9.8 5.9 10.1
Calcium/Magnesium Ratio — 0.1 - 1.0 1.0 1.0 - 2.0
Calcium/Magnesium Ratio — 0.1 - - -—-- - 25 -
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Work Order . ES1411884

Client . EMGA MITCHELL MCLENNAN

Project - WARKWORTH

Analytical Results

Sub-Matrix: SOIL (Matrix: SOIL) Client sample ID US1, 150-300MM Us1, 300-600MM US1, 600-1000MM DS1, 0-50MM DS1, 50-130MM

Client sampling date / time 26-MAY-2014 15:00 26-MAY-2014 15:00 26-MAY-2014 15:00 27-MAY-2014 15:00 27-MAY-2014 15:00

Compound CAS Number | LOR Unit ES1411884-041 ES1411884-042 ES1411884-043 ES1411884-044 ES1411884-045
EA002 : pH (Soils) .

| pH Value | 01 ‘ pH Unit | | 45 | 5.3 | 5.7
EA010: Conductivity

| Electrical Conductivity @ 25°C pS/cm | 2 | 28 | 21

EAO055: Moisture Content

| Moisture Content (dried @ 103°C) | 3.5 | 18.4 | 14.8
Exchangeable Calcium —- meq/100g <0.1 <0. 1 2.2 1.4 0.6
Exchangeable Magnesium — 0.1 meq/100g <0.1 <0.1 24 1.5 1.2
Exchangeable Potassium — 0.1 meq/100g <0.1 <0.1 0.4 0.2 0.1
Exchangeable Sodium — 0.1 meq/100g <0.1 <0.1 0.2 0.3 0.3
Exchangeable Aluminium — 0.1 meq/100g <0.1 <0.1 <0.1 <0.1 <0.1
Cation Exchange Capacity — 0.1 meq/100g <0.1 0.2 5.2 3.4 2.3
Exchangeable Sodium Percent — 0.1 % 8.5 <0.1 41 6.8 10.1
Calcium/Magnesium Ratio — 0.1 - 1.0 1.0 0.9 0.9 0.5
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Work Order - ES1411884

Client - EMGA MITCHELL MCLENNAN

Project - WARKWORTH

Analytical Results

Sub-Matrix: SOIL (Matrix: SOIL) Client sample 1D DS1, 150-300MM DS1, 300-460MM DS1, 600-1000MM US3, 0-50MM US3, 50-130MM

Client sampling date / time 27-MAY-2014 15:00 27-MAY-2014 15:00 27-MAY-2014 15:00 26-MAY-2014 15:00 26-MAY-2014 15:00

Compound CAS Number | LOR Unit ES1411884-046 ES1411884-047 ES1411884-048 ES1411884-049 ES1411884-050
EA002 : pH (Soils) .

| pH Value — 01 | pHUnit | | 7.0 | 44 | 42
EA010: Conductivity

| Electrical Conductivity @ 25°C uS/cm | 618 | 6 | 4

EAO055: Moisture Content

| Moisture Content (dried @ 103°C) - | 12.2 | 3.5 | 3.2
Exchangeable Calcium meq/100g <0.1 0.2 0.1
Exchangeable Magnesium — 0.1 meq/100g 1.3 1.4 1.6 0.1 <0.1
Exchangeable Potassium — 0.1 meq/100g <0.1 <0.1 <0.1 <0.1 <0.1
Exchangeable Sodium — 0.1 meq/100g 0.4 0.7 1.0 <0.1 <0.1
Exchangeable Aluminium - 0.1 meq/100g <0.1 <0.1 <0.1 <0.1 <0.1
Cation Exchange Capacity — 0.1 meq/100g 2.2 23 2.8 0.4 0.2
Exchangeable Sodium Percent — 0.1 % 1.7 16.7 18.7 2.6 5.2
Calcium/Magnesium Ratio — 0.1 - 0.3 0.1 <0.1 2.0 1.0
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Work Order . ES1411884

Client - EMGA MITCHELL MCLENNAN

Project - WARKWORTH

Analytical Results

Sub-Matrix: SOIL (Matrix: SOIL) Client sample ID US3, 150-300MM US3, 300-600MM US3, 600-1000MM GP1, 0-50MM GP1, 50-150MM

Client sampling date / time 26-MAY-2014 15:00 26-MAY-2014 15:00 26-MAY-2014 15:00 27-MAY-2014 15:00 27-MAY-2014 15:00

Compound CAS Number | LOR Unit ES1411884-051 ES1411884-052 ES1411884-053 ES1411884-054 ES1411884-055
EA002 : pH (Soils) .

| pH Value — 01 | pHUnit | | 44 | 4.1 | 46
EA010: Conductivity

| Electrical Conductivity @ 25°C pS/cm | 3 | 16 | 24

EAO055: Moisture Content

| Moisture Content (dried @ 103°C) - | 5.3 | 4.2 | 5.6
Exchangeable Calcium —— meq/100g 0.2 0.2 <0.1
Exchangeable Magnesium — 0.1 meq/100g <0.1 <0.1 <0.1 0.5 0.5
Exchangeable Potassium — 0.1 meq/100g <0.1 <0.1 <0.1 0.2 <0.1
Exchangeable Sodium — 0.1 meq/100g <0.1 <0.1 <0.1 <0.1 <0.1
Exchangeable Aluminium — 0.1 meq/100g <0.1 <0.1 <0.1 <0.1 <0.1
Cation Exchange Capacity — 0.1 meq/100g 0.5 0.5 0.2 0.9 0.7
Exchangeable Sodium Percent — 0.1 % 25 2.7 5.0 6.3 9.6
Calcium/Magnesium Ratio — 0.1 - 3.0 4.0 2.0 0.4 0.2
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Work Order . ES1411884

Client . EMGA MITCHELL MCLENNAN

Project - WARKWORTH

Analytical Results

Sub-Matrix: SOIL (Matrix: SOIL) Client sample ID GP1, 190-300MM GP1, 300-600MM GP1, 750-1000MM GP03, 0-50MM GP03, 50-150MM

Client sampling date / time 27-MAY-2014 15:00 27-MAY-2014 15:00 27-MAY-2014 15:00 27-MAY-2014 15:00 27-MAY-2014 15:00

Compound CAS Number | LOR Unit ES1411884-056 ES1411884-057 ES1411884-058 ES1411884-059 ES1411884-060
EA002 : pH (Soils) .

| pH Value —| 01 | pHUnt | | 6.7 | 4.0 | 43
EA010: Conductivity

| Electrical Conductivity @ 25°C pS/cm | 485 | 18 | 12

EAO055: Moisture Content

| Moisture Content (dried @ 103°C) - | 8.2 | 5.0 | 5.3
Exchangeable Calcium J— meq/100g <0.1 <0. 1 <0.1 0.3 <0.1
Exchangeable Magnesium — 0.1 meq/100g 1.7 1.2 2.2 1.2 1.2
Exchangeable Potassium — 0.1 meq/100g <0.1 <0.1 <0.1 0.2 0.2
Exchangeable Sodium — 0.1 meq/100g 0.4 0.6 0.8 0.1 <0.1
Exchangeable Aluminium — 0.1 meq/100g <0.1 <0.1 <0.1 <0.1 <0.1
Cation Exchange Capacity — 0.1 meq/100g 2.2 1.9 31 1.8 1.5
Exchangeable Sodium Percent — 0.1 % 134 17.6 15.0 5.0 5.3
Calcium/Magnesium Ratio — 0.1 - <0.1 <0.1 <0.1 0.2 <0.1
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Work Order . ES1411884

Client - EMGA MITCHELL MCLENNAN

Project - WARKWORTH

Analytical Results

Sub-Matrix: SOIL (Matrix: SOIL) Client sample ID GP03, 150-300MM GP03, 300-500MM GP03, 500-940MM GP02, 0-50MM GP02, 50-140MM

Client sampling date / time 27-MAY-2014 15:00 27-MAY-2014 15:00 27-MAY-2014 15:00 27-MAY-2014 15:00 27-MAY-2014 15:00

Compound CAS Number | LOR Unit ES1411884-061 ES1411884-062 ES1411884-063 ES1411884-064 ES1411884-065
EA002 : pH (Soils) .

| pH Value — 01 | pHUnit | | 8.0 | 5.6 | 5.6
EA010: Conductivity

| Electrical Conductivity @ 25°C uS/cm | 558 | 17 | 10

EAO055: Moisture Content

| Moisture Content (dried @ 103°C) | 16.2 | 18.1 | 12.6
Exchangeable Calcium — meq/100g <0.1 <0. 1 <0.1 1.9 1.0
Exchangeable Magnesium — 0.1 meq/100g 8.1 6.1 10.9 1.6 1.0
Exchangeable Potassium — 0.1 meq/100g 0.3 0.2 0.4 0.4 0.3
Exchangeable Sodium — 0.1 meq/100g 1.2 1.0 1.9 0.1 <0.1
Exchangeable Aluminium — 0.1 meq/100g <0.1 <0.1 <0.1 <0.1 <0.1
Cation Exchange Capacity — 0.1 meq/100g 9.6 7.2 13.2 4.1 24
Exchangeable Sodium Percent ——- 0.1 % 9.7 9.9 10.4 29 3.5
Calcium/Magnesium Ratio — 0.1 - <0.1 <0.1 <0.1 1.2 1.0
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Work Order - ES1411884

Client - EMGA MITCHELL MCLENNAN

Project - WARKWORTH

Analytical Results

Sub-Matrix: SOIL (Matrix: SOIL) Client sample ID GP02, 150-300MM GP02, 320-600MM GP02, 600-1000MM DS2, 0-50MM DS2, 60-140MM

Client sampling date / time 27-MAY-2014 15:00 27-MAY-2014 15:00 27-MAY-2014 15:00 27-MAY-2014 15:00 27-MAY-2014 15:00

Compound CAS Number | LOR Unit ES1411884-066 ES1411884-067 ES1411884-068 ES1411884-069 ES1411884-070
EA002 : pH (Soils) .

| pH Value — 01 | pHUnit | | 6.2 | 44 | 47
EA010: Conductivity

| Electrical Conductivity @ 25°C pS/cm | 207 | 129 | 55

EAO055: Moisture Content

| Moisture Content (dried @ 103°C) - | 12.2 | 4.2 | 4.4
Exchangeable Calcium meq/100g <0.1 3.3 1.0
Exchangeable Magnesium — 0.1 meq/100g 0.7 1.4 1.9 1.7 1.4
Exchangeable Potassium - 0.1 meq/100g 0.2 0.2 0.1 0.3 0.2
Exchangeable Sodium - 0.1 meq/100g <0.1 0.2 0.6 0.1 0.2
Exchangeable Aluminium — 0.1 meq/100g <0.1 <0.1 <0.1 <0.1 <0.1
Cation Exchange Capacity — 0.1 meq/100g 1.4 2.0 2.6 5.4 2.8
Exchangeable Sodium Percent — 0.1 % 4.3 9.4 13.8 1.8 5.2
Calcium/Magnesium Ratio — 0.1 - 0.6 <0.1 <0.1 1.9 0.7
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Work Order - ES1411884

Client - EMGA MITCHELL MCLENNAN

Project - WARKWORTH

Analytical Results

Sub-Matrix: SOIL (Matrix: SOIL) Client sample 1D DS2, 150-300MM DS2, 300-600MM DS2, 600-900MM US2, 0-50MM US2, 50-150MM

Client sampling date / time 27-MAY-2014 15:00 27-MAY-2014 15:00 27-MAY-2014 15:00 27-MAY-2014 15:00 27-MAY-2014 15:00

Compound CAS Number | LOR Unit ES1411884-071 ES1411884-072 ES1411884-073 ES1411884-074 ES1411884-075
EA002 : pH (Soils) .

| pH Value | 01 pHUnit | | 7.9 | 3.9 | 34
EA010: Conductivity

| Electrical Conductivity @ 25°C - uS/icm | 357 | 23 | 18

EAO055: Moisture Content

| Moisture Content (dried @ 103°C) - | 10.8 | 7.0 | 4.0
Exchangeable Calcium meq/100g 0.2 0.7 0.3
Exchangeable Magnesium — 0.1 meq/100g 25 2.2 1.7 0.4 0.2
Exchangeable Potassium — 0.1 meq/100g <0.1 <0.1 <0.1 <0.1 <0.1
Exchangeable Sodium —- 0.1 meq/100g 0.8 0.8 0.6 <0.1 <0.1
Exchangeable Aluminium — 0.1 meq/100g <0.1 <0.1 <0.1 <0.1 <0.1
Cation Exchange Capacity — 0.1 meq/100g 3.8 3.5 2.6 1.2 0.6
Exchangeable Sodium Percent — 0.1 % 13.3 14.8 15.2 1.7 2.0
Calcium/Magnesium Ratio — 0.1 - 0.2 0.2 0.1 1.8 1.5
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Work Order - ES1411884

Client - EMGA MITCHELL MCLENNAN

Project - WARKWORTH

Analytical Results

Sub-Matrix: SOIL (Matrix: SOIL) Client sample ID US2, 150-300M US2, 300-450MM US2, 600-1000MM — -

Client sampling date / time 27-MAY-2014 15:00 27-MAY-2014 15:00 27-MAY-2014 15:00 - -

Compound CAS Number | LOR Unit ES1411884-076 ES1411884-077 ES1411884-078
EA002 : pH (Soils)

| pH Value —| 01 | pHUnt | | 3.8 | [
EA010: Conductivity

| Electrical Conductivity @ 25°C — uSicm | 4 | — | —

EAO055: Moisture Content

| Moisture Content (dried @ 103°C) — | 3.2 | — | —
Exchangeable Calcium — meq/100g <0.1 <0.1 <0.1 — i
Exchangeable Magnesium — 0.1 meq/100g <0.1 <0.1 <0.1 — _—
Exchangeable Potassium — 0.1 meq/100g <0.1 <0.1 <0.1 —- —
Exchangeable Sodium — 0.1 meq/100g <0.1 <0.1 <0.1 —- —
Exchangeable Aluminium ——- 0.1 meq/100g <0.1 <0.1 <0.1 —- —
Cation Exchange Capacity — 0.1 meq/100g 0.2 0.2 <0.1 -—-- —
Exchangeable Sodium Percent — 0.1 % <0.1 <0.1 <0.1 - -
Calcium/Magnesium Ratio — 0.1 - 1.0 1.0 1.0 —— f—
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Appendix C

Soil descriptions
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Brown Kurosol

Brown Duplex Loam

Description:

Location:

Management:

This =oil unit is characterised by an abrupt texture change between the dark brown siltyf
loam surface soil and the clayey brown sandy clay loam and yellowish brown medium heavy
clay subsurface layers (duplex =oil) (Table 5). This soil unit is identified in the Australian Soil
Classification as a Sodosol and has alzo in the past been refemred to in Great Seil Group
terminology as Solonetz, Sclodised-Solonetz and Solodic soils.

This soil unit is the dominant seil in the Warkworth Mine study area (40.8 per cent cover)
and is associated with undulating hillslopes, particulary mid-low sloping land and creek flats.
This common soil unit was profiled during the Wollombi Brook investigation, refer Appendix
4, Plate 1 and Plate 2.

The surface 0.10m of topsoil is suitable for stripping and reuse as a topdressing material in
rehabilitation works. Some topsoil profiles exhibited high sodicity values, however, soil
aggregate stability was reasconable due to significant zoil organic carbon content. In addition
this topsoil's loamy soil texture is desirable for rehabkilitation works.

The subseil is unsuitable for rehabilitation works as it is highly sodic and dispersive.

The topseil requires standard ercsion and sediment control measures if disturbed. Given the
soil's sodicity range, additional measures for stockpiling the soil and its reuse during
rehabilitation works iz recommended. These measures include stockpiling the soil where it is
not exposed to wet conditions after stripping as this will limit dispersion and erosion, and the
usze of soil amelicrants such as gypsum and biosolids to improve aggregate cohesion (refer
Section 4).

Table 5 — Brown Duplex Loam Profile

Layer

Depth

Description

(m]) Field

Laboratory

1 0.00 - 0.02

Dark (yellowish) brown (10 ¥R 4/4) silty
loam to loam exhibiting weak peds of 10
millimetres (mm) or massive pedality.
Boundary abrupt.

2 D.02 - 0.12

Dark yellowish brown (10 YR 5/4) silty
loam with massive pedality. Boundary
sharp.

Moderately acidic with an average pH of 6.0 (range
5.4 - 8.3, n = 5) and non-saline with low Electrical
Conductivity (ECe) of less than 1d5/m 2@ (range
0.48 — 1.18d5/m, n = 5).

Moderately sodic with am average Exchangeabls
Sodium Percentage (ESP) of 12%. (range 5 - 18.8,
n = 5} with generally stable soil aggregates as
indicated by Emerson Aggregate Test (EAT)
classifications of 3-5.

3 D.12 - 0.45

Brown (7.5 ¥R 58 - 7.5 YR 4/8) heavy
clay with a strong structure (polyhedral
fto prismatic). Boundary gradual.

4 D.45-0.70

Yellowish brown (10 YR 5/} heavy clay
with stromg structure (polyhedral to
angular blocky peds). Boundary gradual.

5 0.70 - 2.00

Yellowish (10 ¥R 69) medium clay to
silty clay with moderate structure
(polyhedral to angular blocky peds).

Moderately acidic with an average pH of 6.0 (range
5.8 -6.7. n = 12) and non-saline with average low
ECe of less than 2d5/m (range 0.34 - 424, n = 12;
note >4dS/m was an exception).

Highly sodic with an average ESP of 27% (range
14.3 - 37.1; n = 5) and low aggregate stability with
EAT classes of 1 and 2 (n = 10).

n = number of replicate sod profile sites, actual data replicates often larger as vertical sampling per layer varied (e.g. layer 2 may have
be=en sampled at 0.05 and 0.10m at some sol profile sites).
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Yellow Sodosol

Duplex Sand

Descripfion:

Lacation:

Management:

This soil unit is characterised by an abrupt texture change between the sandy surface soil
and the medium-heavy clayey subsurface soil (duplex soil). Subsurface soils may be
greyish, brownish or yellowish in colour (Table 7).

This soil unit is the third most dominant seil in the Warkworth Mine study area (16.5 per cent
cover) and is associated with the Uniform Sands in the northern part of the study area.

The top 0.30m of topsoil iz suitable to marginally suitable for stripping and reuse as
topdressing in rehabilitation works. The top 0.05m of this soil is of suitable nature and the
subsequent 0.25m is of marginal nature due to its single grain structure. It is recommended
that the full 0.30m of topscil be utilised, however, additional measures to treat the 0.053-
0.30m fraction are recommended. These measures are discussed below.

The subsocil is not recommended for reuse in rehabilitation activiies due to the limiting
factors of texture, high sodicity and dispersion. Sodicity in the topsoil was observed to
increase in a minority of soil profiles which contained clayey sand textures. As sodicity is
related to exchangeable cations and soil clay content, these few oulliers with small clay
contents do not impact overall stripping depth recommendations.

The topsoil requires standard erosion and sediment control measures if disturbed and given
its textural structure additional measures are recommended. Suitable measures include
storing the soil where it is not exposed to wet conditions after stripping as this will limit
dispersion and erosion, and the uze of soil ameliorants (e.g. gypsum and biosolids) to
improve aggregate cohesion (refer Section 4).

This soil unit iz closely related to the uniform soil unit (Table 9) which supports the
endangered Warkworth Sands vegetation community. This scil may contain a viable seed-
bank for thizs community and utilizsation of all sandy topsocil to aid restoration efforts in
altemative Green Offset zones is feasible. Stripping depth may be in places as deep as 1m
for this purpose.

Table 7 — Duplex Sand Profile

Layer Depth

Description

Field

Laboratory

1 0.00 - 0.05

Dark yellowish brown (105 YR 4M4)
loamy sand with weak subangular
structure and very weak consistence.
Boundary gradual.

2 0.05-0.30

Pale brown (10 YR 7/3) sand with
single grain  structure and loose
consistence. Boundary abrupt.

Moderately acidic with an average pH of 6.0 (range 5.8
- 7.5, n = §) and non-saline with low ECe of less than
1dS/m (ramge 0.17 - 2.05d5/m, n= 5).

Sodicity was low with average ESP of 6.15% (range
23 - 123, n = 5) and moderate to high aggregate
stability with EAT class measurements of 5. The higher
ESP was a class 3b.

3 0.20 - D.50+

Light brownish grey to brown (10 ¥R
G2 - 10 YR 5/3) medium heavy clay
with strong  blocky structure  and
strong consistence.

Slightly acidic with an average pH of 6.3 (range 5.5 -
7.8, n = 13) and non-saline with low ECe of less than
1dS/m (range 0.16 - 1.88d5/m, n = 12).

Highly sadic however with an ESP range of 10-50% (n
= 3) and low-moderate aggregate stability with EAT
classifications of 1 and 2 {n = 12).

n = number of replicate sod profile sites, actual data replicates often larger as vertical sampling per [ayer varied (e.g. layer 2 may have
been sampled at 0.05 and 0.10m at some sod profile sites).
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Grey Sodosol

Grey-Pink Duplex Loam

Description:

Laocatfion:

Management:

This =oil unit is characterised by an abrupt texture change between the grey-brown sandy-
loam surface soil and the underlying grey-pinkish clayey subsurface scil (Table B). This soil
unit is also identified in the Australian Soil Classification as a Sodosol. A distinguishing feature
of this duplex unit is the grey clayey subsurface horzon. Grey colours occur in the landscape
as seasonal saturation of the soil profile mobilises insitu-pigment bearing minerals (iron
oxides) which are subsequently lost to free draining waters.

This =oil unit occurs mainly in and around Wallaby Scrub Road sloping towards Wollombi
Brock. This soil unit generally occurs in the l[andscape on the lower-slopes and is a minor soil
unit covering 10.2 per cent of the study area. Grey layers also occur higher up the hill-slope
(termed gley) where impermeable or poorly draining horizons result in a localised saturated
environment which favours mobilisation and loss of pigment bearing minerals.

This soil unit was profiled the during the Wollombi Brook investigation, refer Appendix 4,
Plate 3 and Plate 4.

The surface 0.30m of this soil is suitable for stripping and reuse as topdressing in
rehabilitation. The subsecil is not recommended for reuse in rehabilitation due to the limiting
factors of textural structure and likely high sodicity and dispersion issues.

The topsocil soil requires standard erosion and sediment control measures if disturbed.

Caution during stripping is advised as mixing of the guality topsoil with the subsoil will
negatively impact on rehabilitation works.

Table 8 — Grey-Pink Duplex Loam Profile

Layer Depth Description

# (m) Field Laboratory

1 0.0 -0.05 Brown (10 ¥R 4/3) sandy loam with | Moderately acidic with a pH of 8.0 and non-saline

massive structure and weak consistence. | with low ECe of less than 0.5d5/m (n= 1)L

Boundary clear.
Mon sodic with ESP of 5% and high aggregate

2 0.05 - 0.30 Light grey to pinkish-grey (10 YR 7/2 - | stability with an EAT classification of 5 (n = 1)

TAYR 82} sandy leam with weak (20 -
30mm block peds) to massive pedality and
weak consistence. Boundary abrupt.

3 0.30 - 0.50+ Light browmish - grey to pinkish-grey (10 | Slightly acidic with an average pH of 8.3 (range

YR B2 - 7E5YR 8/2) medium clay with | 59 - 6.7, n = 2) and non-saline with low ECe of
maderate structure (blocky, angular peds) | less than 2d5/m (range 1.11 - 2.43d5/m, n = 2.

and strong consistence.
A high sodic value was recorded (ESP of 30%)

combined with a low-moderate aggregate stability
with EAT classifications of 1 and 2 (n = 2).

n = number of replicate sod profile sites, actual data replicates often larger as vertical sampling per layer varied (e.g. layer 2 may have
b=en sampled at 0.05 and 0.10m at some sod profile sites).

J14013RP2




Arenic Rudosol

Uniform Sand

Description:

Location:

Management:

This soil unit is characterized by predominately yellowish-brown sand throughout the soil
profile for a minimum of two metres (Table 9).

This minor soil unit (6.9 per cent of the study area) occurs in the northern part of the study
area, predominately to the north-western boundary. This deep sand is associated with the
Warkworth Sands vegetation community. It has developed from aeolian deposition of sand
particles and its location reflects recent and past wind direction (McKensie et al., 2008). ltis
termed a continental dune. This soil unit is identified in the Australian Soil Classification as a
Tenosol as it exhibits weak pedological development.

This soil unit was profiled during the Wellombi Brook investigation, refer Appendix 4, Plate
5 and Plate 6.

This soil is not suitable for stripping and reuse as topdressing in mine rehabilitation works
due to its single grain sandy structure.

This soil supports the endangered Warkworth Sands vegetation community and as such the
stripping and reuse of this soil to support restoration/recreation works in altemnative Green
Offset zones iz feasible. Recommended stripping depth iz 1-2m. This soil does not present
any sodic, erodibility or acidity issues that would prevent its re-use in this context, either in
its removal, transport or storage. Due to its single grain texture, preventing wind erosion
during storage is recommended. This soil is strongly acidic which is appropriate for this
specific vegetation community. Generally strong soil acidity i= not congidered optimal for
mine rehabilitation works.

Table 9 — Uniform Sand Profile

Layer Depth Description

# (m) Field Laboratory

1 0.00 - 0.05 Grey or Brown sand (7.5 YR 51 - 7.5 ¥R | Strongly acidic with a pH of 4.7 - 5.3 throughout

4/2) sand. Single grained with loose | the profile (n = 2) and non-saline with low
consistence. Boundary diffuse to gradual. average ECe of less than 1.5d5/m (range 0.13 -
10.23. n=2).

2 0.D05-2.00 Pink-greyish or light brown (7.5 ¥R 8/2 - 7.5 | Nen sodic with ESP of <3% (range 1.8 -8.8,n =

YR 6/M4) sand. Single grained with loose | 2).
consistence.

= number of replicate sod profile sites, actual data replicates often larger as vertical sampling per [ayer vaned (e.g. layer 2 may have
been sampled at 0.05 and 0.10m at some sol profile sites).
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Appendix D

BSAL soil data cards
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© NCS Pearson 17814

SURVEY TITLE: ”IAI K K1&]‘IOIK1(I HI 1 1 1 1 1 ! 1 1 1 1 1 1 1 L 1 1 1 1 1 1 1 1 L 1 L L 1 1 ]
SITE LOCATION: E IOI i'l 1 1 ] I} L 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1] 1 1 ] L J
PROFILE MAP DETAILS SURVEY DETAILS Q“
Profile No. | Map Sheet No. Eastings Northings Described By Profile Date Photo Taken (1) No. of Layers “."'
OO OO OOOOOOOO®@O @@ O@O@ @ @ @ @ @ @ @ @ @ d @ @ profile GO ‘___«_,
O ODODDODDIO@® DDODDODODODODO @ DD DD D @ @ @ D, site @ @ NS
@lelereslelerles) eeleslerlele) @lesiesienyen) -] DOO®D@O W G DD both profile & site @® @D
PP DD BDDD@DO@®DDD D @D D D | @ & @ @ | Nature of Exposure 2) | @ GOVERNMENT:
O OODDOOOBDOOd OODODOOOD @siesiesies) @& @ D @ auger (D D
OO OOOOOTOOOO®®® SOO®®® ® @ o & & pit @ @ —G |
OO EODEBRDNOO@OOD@OOODOOOEE®E @ © ®® batter @| @@ )Y
DD DD DD DDDDDDDDDDDDD D DD D @ DD gully @ =%
OO OOOTOEOOOOOOmOad@®® @@ ® @ @@ core sample & g%
DD DD DDDDDDDDDDDDDDD DD D @D @D D other (® NSW SOIL
Potential BSAL? (1) Site type (1)
checked @ BIOPHYSICAL STRATEGIC AGRICULTURAL | ANDLAND
o D 0 doited b} LAND SOIL DATA CARD INFORMATION
exclusion SYSTEM
oeE | VEGETATION LANDFORM ELEMENT (1)
A.S.C. | Vegetation Community (1) alcove @ cone @ footslope @D ox-bow @D sink hole/doline G2 = Please MARK
KM unknown backplain crater foredune @ pan/playa stream channel LIKE THIS ONLY:
0 rainforest &) bank @ cut face @® gully @ pediment streambed @) OoOWEOO
wet sclerophyll forest CD) bar @& cut-over surface GD hilicrest (D pit G summit surface @Y , yse 2B pencil
lso 4@ dry sclerophyll forest G bgach @@ . dgm a@ hillslope @ ‘ plain swale @ « No pen or biro
woodland grass u'storey @Bf beach ridge D drainage depression @D lagoon G® prior stream (@ swamp o Fully erase
woodland shrub u'storey (&) bench d® dune lake rock flat @G» talus mistakes
GG F,V tall shrubland D) berm embankment @ landslide @ rock platform @® tidal creek @) o Make no
low shrubland & blow-out estuary @ levee &® scald tidal flat @] stray marks
A z heath @ channel bench @ fan lunette @ scarp tor @ * Numbersin ()
ISG grassland/herbland G0 cirque GD fill top @D maar G scree @D trench @) show max.
swamp complex @D cliff & flood-out @ mound @ scroll G valley flat @B entries allowed
littoral complex
G Growth Forms (4) Substrate (3) Slope Percent Site Morphology (1)
1 L tree @B not identified limestone @@ coarse-basic @) @ @@ flat @D
L o) tree mallee &) unconsolidated @ tuff @D fine-acidic @B OO DD crest @)
Y shrub & gravel @ breccia (@) fine-intermediate @D @ @D hillock G
LY mallee shrub ) sand @ greywacke @ fine-basic @D ridge @
c heath shrub &) silt @ arkose @ serpentine @) @ D@D upper slope &)
G.S.G. chenopod shrub & clay (@) dolomite gabbro O ®O® midslope @By
[@:3) hummock grass (D) organic material @ calcrete dolerite GD) ® ®® simple slope @)
& & &) tussock grass q alluvium @ aeolianite diorite D DD lower slope (&)
D © sod grass (D) colluvium D chert syenite G2y ® ®D® open depression (D)
@ @ sedge lacustrine a@ jasper granodiorite G @ DD closed depression (D)
® E® & rush @D aeolian metamorphic @ adamellite Slope Measurement | Slope Morphology (1)
@ @ @ forb @2y marine @ gneiss @ granite € Method (1)
D E @) fern/cycad calcareous sand schist/phyllite aplite G} inclinometer ™\ waxing
D B X moss @) fill a» slate quartz porphyry GB) Abney level @D N waning @B
- @ lichen G mud @ hornfels @D basalt total station & maximal CD)
D @D liverwort till @ quartzite andesite RTK GPS ® \\ minimal @)
> & &) vine D) sedimentary greenstone trachyte Gy LIDAR & Aspect (1)
® ® shale amphibolite @ rhyolite Microrelief Type (1)
> & S LAND USE (1) siltstone/mudstone marble @ obsidian none @® @@
D @D national/state parks CD) sandstone-quartz igneous @ scoria (G5 normal gilgai & aw (3]
D timber/scrub/unused @) sandstone-lithic @D coarse-acidic =~ @ ash crabhole gilgai @& @ O ®
O logged native forest () conglomerate coarse-intermediate @ agglomerate linear gilgai @ (.4 (61=2)
D hardwood plantation @) other lattice gilgai & (€3}
affinity softwood plantation & Identification Method (1 melonhole gilgai &
with  COff volun./native pasture @B{ personal assessment( HYDROLOGY other &
improved pasture (D) geology map Profile Drainage (1) Permeability (1) Depth (1) & Extent (1)
cropping @] both assessment & map GDf very poorly drained CD| very slowly permeable (D) <500 mm depth D
orchard/vineyard @) Rock Outcrop % (1) poorly drained @ slowly permeable &} > 500 mm depth &
vegetables/flowers D) nil @ >20-30% @} imperfectly drained (| moderately permeable <50% area (D
urban <2% @ >30-50% @® mod. well-drained @ highly permeable ;I > 50% area D
industrial @ 2-10% & >50% @D well-drained &)
quarry/mining G§ >10-20% @ rapidly drained ®) SITE FIELD NOTES
bl “Surface Condition ——=—==—=———2
1 1 1 1 1 1 1 1 1 1 i ] 1 1 1 1 1 1 1 1 1 1
SITE coND'TION Current (2) WeEt)zg)eCBer;’ (2) 1 I 1 L 1 L L Il I 1 L L 1 | il L L L I Il 1 L
Site Disturbance(s) (2) Ground cracked @D| @ @D I e —
natural disturbance CD| ' % self-mulched @| @ | @ J. : S e
no effective disturbance @ loose D| @ | @ ——— = ===
limited clearing @| @ @ soft ®| @ | ® D e
extensive clearing @D (D D firm @® @® : : : : : : : : : : : : : : : : : : : : : :
cleared, no cultivation & (@DY D) hardset D & T e D B TR R e T R R S D S
occasional cultivation & @D surface crust & @ @3} e e e e
rainfed cultivation (| @ @ trampled (D €3] A R A A T S S ——
irrigated cultivation & D@D poached GD @ o np———— e gy g e oy e e
highly disturbed D ® ® recently cultivated @D Photo file name/s: __ I 1 I L L ! | 1 ! fi L L I L L
(FDYEGS) water repellent G (T N R (NS WU A MU TR NN N S SN (NN S S W' RN N SN WA S
@@ ® gravelly @D ) L L L L I L L L I L ! L L ! ! 1 L L L iy
Sl oher P> | @ S ——————— T
Please do not mark this space.
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LAYER STATUS COLOUR (Munsell, 1994) | Field pH LAYER NOTES Field pH Test Method (1)
Lower Horizon Moist Munsell Dry Munsell |(1 per layer)§ 1 | T A B T S, Raupach D test strip &)
OO O@ O @ 25 D G0 @2 M|@D M B @D @) (@pien N e T pH meter
OOO@®OBE®OD C®BOODEOEBE®DOOODA | HCI (1)
DD>ODDODEDHO O D D E® CD @D D @ D @) [@DLe-D T T T S R S W T no effervescence D D D (D M)
1 DD>DD @B ® @@ @ Od@m @ [€DNE&D (563 I S G T S T audible/slight efferv. @ @ @ @ @)
@ @@ @D ® G @ @D (€ @& CO@) S T T I T e strong effervescence
@®>®®| @ O @ ®E&] A . 4 v v i w4 Boundary Distinctiveness
@& ®® ® & ® @® @& @&@®) T | e ST S S S W (lperlayer) 1 2 3 4 5
D DD D @@ D @ (o o (M T T S A not evident (O D @& M )
@& >®® @ ® @ @& (€:p2e:D [ R I T N T S sharp (<5 mm) @& @ @ @ &)
@ D@D @@ abrupt (5-20 mm) & @D D
Lower Horizon Moist Munsell Dry Munsell FieldpH 2] |, | | | T T clear (20-50 mm) @ @ @ @ @)
OOOOE OO D ey @ 6@ @ M|ED @ GO @ @ @@ v oy gradual (50-100mm) & ® & & &
OO@DO®®® e C@®EOODDODEOEBEOODOOD@DY | diffuse (>100 mm
DDD>DODDDOOD® DD ® D DD D ® @B D) 0,5, T R B S T O STRUCTURE
2@@3-@@ @ ® O ODD® @D @ . . .+ 4+ .+ .+ + , , HlcradeofPedality(1) 1 2 3 4 5
@ @D D @& ) @ G @ @ [ Jes T T T T single-grained O (M M M M)
®®®® @D (€3} @ D @ ® & -0 60, (NI G (R U T N S TR S massive @ @& @ @ @)
® ®® @® & ® ® @ &:pLaD [ S T R SR S T T weak pedality @@ CO & & &
@ DD DWW @ @@y T T e T e, S S ) moderate pedality (D b @ @ @)
@ &> ® @ ® @ @& @) o I I T NS ST LI S strong pedality & & & & &)
OOD>O@®® @@ Fabric(1) 1 2 3 4 5
Lower Horizon Moist Munsell Dry Munsell Field pH ?| R T B sandy @O DAy
@ @@ @@ @& D D Oed @ @ @ @|@d @ G @2 @) @ DIED | R S A R R SR T A eathy @ @ @D @D @
OO EEOOEO@®EOOE®EDODDDY . v rough-faced peds G & @ @ @)
OO DOOOO@ D D P @D D|TDBDDE® @D [en e [T W R N oy smooth-faced peds @ @D @ @ @)
3 [&BYE&DIEDIED) @B ® & O O D@ @ [&DRE&D &) Dominant (1) Ped Shape Sub-dominant (1)
@ @@ D @ ® G @& o @ @ &®D |, , 1 2 34 5 12 3 45
DD €& @ @ ® @ @D & G e g g g JCDIET) GO DD platy @ DDD O
® ®>® @ ®® @® @& o® [ |, , , , , , ©>OOOD lenticular DD
D DD D DD DD @A . ) O O® prismatic DDDO®©®)
@ @>® @, @ ® @ @ ®® , « 4, , ©®EOOOD columnar ODE@@®@PD
D DD D @@ ® & @ @ @®| angular blocky [® ® & & G}
Lower Horizon Moist Munsell Dry Munsell FieldpH [4] | L L @®| sub-ang. blocky |® @® & @& &)
@ @O OO ® D e ® G @2 @|E@ @ 6O @ @ o , s OO DOD polyhedral DODDDD
OOODOED @O @ C;:EOEODOEDBEOOgqOOOD . . ., e ®® granular OO ® D)
DD>ODEDOOD DO ® D DD D® @D ) o, . OO O® crumb OOODO®@
4@@-@(}3 @ ® @ & @@ ® D@ @& o, §6D dD (D GO D), round 4D o o G do)
@ @@ @D, @) () @@ (@) @ @ e | ., Dominant (1) Ped Size Sub-dominant (1)
[@fen- X -} &0 @ @ D @ [€DRE:D o 1 23 4.5 12 3 4 5
& ®® ® & @ ® &) e , ., OO DD <2 mm @ D@D @
D DD D DD DD o, L e O® 2-5mm [@)eslesles)en
@ ®>® ® @® @ &) @®® , . OO ® 5-10 mm DD
DD>DD @@ OOODDD 10-20 mm [@vjeslesiesies
Lower Horizon Moist Munsell Dry Munsell FieldpH | 5 | e O® 20-50 mm OO®E®®
@OOOO@®dDOB® DD OEd @ 6 @@ @|ED @ GO @ @ @ . e ®| 50-100mm |®E®® ®
OODOT|EO @& O D @Q@@@@@@@q@-@ Ly IO @D 100-200mm (DD @D @D D)
DODDDODDEDHOOD DD @® ED DD D ® @B D) o, - I ®E®E@®@| 200-500mm @ E®® ® @
5C33C3D-C’DC:D @ ® @ @ @M ® @D @D " DD D DD > 500 mm DD DD D)
OOD@D @® & OO @ GO& O©OH_ . Soil Water Status
®®=®®| 6 (€3} ®®® @ O ® | ., SEGREGATIONS (1 each per layer)
® ®>® ® @ © @ & &y Type(lperiayer) 1 2 3 4 5 1 2 3 4 5
@ @D @} Estimated @afes) @D et s ([T not evident @ @ @ @) dry @ @ @ (D D
@® @-@ (&) Effective & @ @ ® ®&Ey calcareous @ @D @D @ @} mod. moist @ @ & & &
@ @@ @] Rooting D gypseous A D @D D @ moist & & @ @& @)
s Upper Depth (m) Sample Taken COARSE FRAGMENTS manganiferous @ @ @ @ @) wet D @ @ @ @)
U @ @@ @O @-@ @ (3perlayer) 1 2 3 4 5 |Type(iperlayery Sur 1 2 3 4 5 ferruginous & ® & & &) TEXTURE
) (D DO D @ disturbed G @ @ @ @] not evident @ @ @ @ @ @) ferromanganiferous & @ @ @& &) (1 each per layer)
B D@D D O-@ Dfundisturbed @ @ @ @ notidentiied @ @@ @D @D @ organic @M @D D @D DY TextureGrade 1 2 3 4 5
S oo@® D O @) bulked @ &® & ® &) assubstrate @D D D D @ &) not identified @& @& @ @ @& sand (O D M M M
T ®o>® D @@ bulk density D CD CD DY as rock outcrop G@OO@@O@O@D other @ @ @ @ @] loamysand @ D @D @ @)
R|® ®® . g Base of Observation (1) |fas parent material &5 (& & @& @ GjAmount(iperlayer) 1 2 3 4 5] clayeysand @ @ @ @ @)
A ® ®® layer continues quartz & & ® & & &) none A M M D sandy loam @ @ @ @ @)
T @ DD soil continues @) feldspar @D D @D @D @D @D very few (<2%) @ @ @ @ @) loam & ® ® ® &)
@ ®>@ equipment refusal G| silcrete @ @O ® ® @ @ few (2-10%) O @ @ @ & silty loam & ® & & &)
E D DD bedrock reached ironstone (D @ @ @ @ @) common (10-20%) @ @ @ @ @jfsandy clay loam D @ @ D @)
Dominant (1) bauxite D (D GD @D A many (20-50%) & & & & &) clay loam & @ ® ® @
1 2 3 4 5 |Abundance{1 2 3 4 5 shells @ dd d GDY abundant (>50%) & @® @& @& @®)fclay loam sandy D @ @@
@ @ @ & | not evident|® & @& @® &) charcoal @@ @ G @ @|Strength (1perlayer) 1 2 3 4 5 [silty clay loam @@ @@ @® d® @
OO DDODD| <% @ODOO@ pumice 0® @ @ @ @ ) weak (D D D D @) sandy clay @D @D dD @D GD
OO @D| 2-10% DOOD D opalised wood ® (D D 3» GD D) strong @ @D @D @ silty clay @ @ @ @ @
OO D @@ 10-20% DD D @) other 0® G® G® GB G® GBY Form(1perlaye) 1 2 3 4 5 clay 0® 0 (@ G ()
D DE| 20-50% B ®® G ) Amount (1 perlayer) Sur. 1 2 3 4 5 | soft segregations (3 (D D D fibric peat @ @ d» d
1 2 3 4 5| Colour ({1 2 3 4 5 veryfew (<2%) @ O @D DO @ nodules @ @ @ @D @} hemic peat @» 0D D G B)
D O@OD| dark | DO few (2-10%) @ D O D @ @) fragments GO @ @ @ @]  sapric peat D 0D @®
(€@ IEBeDEED)] red DD common (10-20%) @ @ @ @ @ @ crystals @ @ @ @ @} SandFraction 1 2 3 4 5
DD D@D orange D@ D @) many (20-50%) & & &® ® & &) veins @ E® ® ® & coarse (O (D M @ M)
@D @O DD yellow D@D D@D abundant (50-90%) @& ® ® @® ® &) concretions & & ® & @& fine @ @D @D @ &)
O ®| brown B ® ®) very abundant (>90%) D D M @ D D) root linings @ @ @ D )} Clay Fraction 1 2 3 4 5
EE®®®| pae |[®®®® ®) Size (1 perlayer) Sur. 1 2 3 4 5 tubules ® @& ® @ &) light @ M D M M)
DO OO@®@® gey DODODODODD fine gravel (2-6 mm) (O D M D @ Size(1perlayer) 1 2 3 4 5| light medium & @ D @D @&
D@ ED®D gey OE®® DD gravel (6-20mm) @ O @D @ @ & fine (<2 mm) O M M M @} medium @& & & & &)
1 2 3 4 5|Contrast|{1 2 3 4 5 coarse gravel (20-60 mm) G G G @ @ @ medium (2-6 mm) @ & @ @ Y medium heavy @ @ @ @
OO @ D| faint DD DD cobbles (60-200 mm) & @ @ @ @) coarse (6-20 mm) @ @D @D @ @} heavy ® & & & @Y
D@D @@ distinct DD DD stones (200-600 mm) & & & & & G v coarse (20-60 mm) @ @ @ @
@ DDDD rom_i_nent [&D) C:D@ D D) boulders (>600 mm) @& & @ @& &) ext coarse (>60mm) B B & & &
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SURVEY TITLE: Hl Al R[ Kl Holﬁlfq—l 1 1 1 1 1 1 1 1 ] L 1 1 1 1 1 1 1 L 1 1 1 1 1 1 1 1 1 L J
SITE LOCATION: KIQ 1 2[ 1 1 1 1 1 1 1 1 1 1 1 1 L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 J
PROFILE MAP DETAILS SURVEY DETAILS
Profile No. | Map Sheet No. Eastings Northings Described By Profile Date Photo Taken (1) No. of Layers
O O@OOOOOOOO@O@ @@ O®O@@ @@ @ @ @ @ @ @ d @ @ profile D
O@ O OO ODDIO@d DODDODODDDODDODDODODD @ DO D D@ D & Ew @@ D site @ @
@eiedeeriesles) Jeleal X Jedleriesiealerleries)] DOO@ @O W DD both profile & site @®
DDDDODDDDDDDDDO®DD D @ @D D D DD @ & G G )| Nature of Exposure (2) | @ GOVERNNENT
OOOODOOODBEDOOOODODOLOOOO®D DD DD (@) Ximyesy- ] auger D @D
OO OO OO OEOOTOOEOO®®® OO & @ G & & pit @ @ " 4
OO OEOSSECOdOOO@®®®®® & ® ® @& (@) ®® batter & [
D) (DD O (DD B @ D@D D DD DD DD @ @D gully @ y
OO OO EOOOOOOmLEaea@d®® D @ ® @ @@ & @, core sample & e
DD DD DDDDDDDDDDDDDD D DD DD D @ D other &
Potential BSAL? (1)} Site type (1) NSW SOIL
checked @] BIOPHYSICAL STRATEGIC AGRICULTURAL AND LAND
g - ceaied | LAND SOIL DATA CARD INFORMATION
exclusion SYSTEM
em- | VEGETATION LANDFORM ELEMENT (1)
A.S.C. | Vegetation Community (1) alcove @ cone footslope @D ox-bow @& sink hole/doline @ = Please MARK
KK unknown D) backplain crater GD foredune G pan/playa stream channel @) LIKE THIS ONLY:
o rainforest )| bank cut face @ gully @ pediment streambed OoOWOO
wet sclerophyll forest () bar & cut-over surface hillcrest pit @ summit surface @ , yYse 2B pencil
lso Ar& dry sclerophyll forest ()| beach dam d® hillslope @® plain swale @D « No pen or biro
woodland grass u'storcy @ beach ridge D drainage depression lagoon G® prior stream @ swamp e Fully erase
woodland shrub u'storey (&} bench @@ dune lake G® rock flat talus mistakes
GG FV tall shrubland @) berm embankment landslide @ rock platform tidal creek @} o Make no
low shrubland @} blow-out estuary levee @& scald tidal flat @D stray marks
AZ heath @ channel bench @ fan @ lunette @@ scarp @® tor @ ¢ Numbers in ()
ISG grassland/herbland D) cirque fill top @@ maar G scree @D trench @@ show max.
swamp complex D) cliff @® flood-out @ mound @ scroll D valley flat @@  entries allowed
littoral complex @
£ ovepetion @ LITHOLOGY TOPOGRAPHY
l\‘l\l - Growth Forms (4) Substrate (3) Slope Percent Site Morphology (1)
1 L tree @ not identified @D limestone coarse-basic @ @@ flat D)
Ll @ tree mallee G2 unconsolidated @ tuff @ fine-acidic @D DD crest ()
Y ] shrub @) gravel @ breccia fine-intermediate @D DD hillock &
mallee shrub @ sand greywacke fine-basic DD ridge @)
c heath shrub &) silt @ arkose serpentine @ @@ upper slope &)
G.S.G chenopod shrub &> clay @® dolomite gabbro GO @ ®® midslope @B}
(@] hummock grass @ organic material @ calcrete dolerite @D, ® ®® simple slope )
® & ®) tussock grass @By alluvium @ aeolianite [€) diorite @ DD lower slope &)
© © sod grass (D) colluvium @ chert @D syenite &) @ DD open depression (D)
@ @ sedge D) lacustrine ao jasper granodiorite G DD closed depression
B ®& & rush @D aeolian metamorphic @ adamellite &y Slope Measurement | Slope Morphology (1)
D @ @ forb @) marine gneiss @ granite @B Method (1)
D E @) fern/cycad @) calcareous sand @ schist/phyllite aplite Gy inclinometer @® ™\ waxing @]
O ® &) moss G2 fill a» slate quartz porphyry GB) Abney level @ N\ waning @)
O O lichen G5 mud hornfels @D basalt (G total station & maximal @By
D D liverwort @®) till quartzite @® andesite RTK GPS ® \ Mminimal )|
> ®& E) vine D) sedimentary greenstone trachyte @&D) LIDAR @ Aspect (1)
D ® shale a@ amphibolite @ rhyolite @ Microrelief Type (1)
D & & LAND USE (1) siltstone/mudstone G® marble obsidian none @ @@
D D national/state parks D) sandstone-quartz igneous @ scoria normal gilgai & @
D timber/scrub/unused @y sandstone-lithic @D coarse-acidic ~ @ ash &) crabhole gilgai & (] O ®
O logged native forest & conglomerate coarse-intermediate @ agglomerate  @®) linear gilgai @ 6ia)
D hardwood plantation ) other &D) lattice gilgai & (€3
affinity softwood plantation Gf Identification Method (1 melonhole gilgai &
with  COff volun./native pasture &) personal assessment( &3 HYDRO LOGY other @
improved pasture (D geology map @} Profile Drainage (1) Permeability (1) Depth (1) & Extent (1)
cropping @] both assessment & map (D very poorly drained very slowly permeable <500 mm depth D
orchard/vineyard & Rock Outcrop % (1) poorly drained slowly permeable &) > 500 mm depth @
vegetables/flowers D) nil @ >20-30% ®J imperfectly drained | moderately permeable <50% area (D
urban @D <2% @ >30-50% @® mod. well-drained highly permeableg > 50% area @&
industrial 2-10% & >50% @ well-drained &
quarry/mining G >10-20% @ rapidly drained (&) SlTE FIELD NOTES
othet G4) Surface Condition el Bt
L 1 1 1 1 1 L 1 1 ! 1 1 1 ! 1 1 1 1 1 1 1 1
SITE CONDITION Current (2) WeEtx(g)ecBerg (2) 1 1 il 1 1 1 1 1 1 1 1 ] L ] 1 1 1 1 1 1 1 1
Site Distul’bance(s) (2) Ground Cracked @ @ @ 1 1 1 1 1 1 1 1 1 1 ] 1 1 1 1 1 1L 1 1 1 1
natural disturbance Coverh self-mulched @| @ | @ ———=_=t1 =t "\t 1 L L[ [ & ¢ [
no effective disturbance @ loose D| @ | @ _—————— L
limited clearing @| @ @ soft ® @ = = === —
extensive clearing @D D D firm ® @® (D) : : : : : : : : : : : : : : : : : : : : : :
cleared, no cultivation & ([@3X@D) hardset @® & T EE S e
occasional cultivation & (@Bl &D) surface crust @ @ @ TN AT TR T L Vi i R Y R T S W
rainfed cultivation | @ @ trampled (& €D) P S T T A S N R R I R R S R R
irrigated cultivation & O poached ao T T N R T S R T Y N T S
highly disturbed & @ ®|recently cultivated D Photofilename/s: . . . . . o o o o 444y
@D water repellent G L L i1 L L 1 1 1 1 L ! L L L L L ! ! L
[@:DRE:D) gravelly G I I L I L I L ! 1 1 ! L L L L I L I I 1 ! L
s oher P 0 | 09 ]
Please do not mark this space.
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e
LAYER STATUS COLOUR ( (Munsell, 1994) | FieldpH | LAYER NOTES Field pH Test Method (1)
Lower Horizon Moist Munsell Dry Munsell  j(1 per Iayer)l | e ——— Raupach (D test strip &)
OO @®DO@®OBDEEDOdEODO o , . . ., ., ., ., pH meter
OOOODODEEOD @ ®O@OB® @ OID M@ (R S T A T ST T W HCI (1)
DDDODDODEHO O D D ® D D|TD D ® @D @) D@ (I S T T U S W S no effervescence (D D @ M M)
1 D> @@ ® @ - OO|d @ [&DNE&D (EnleD N T N T TR W S audible/slight efferv. & @ @ & &)
@ @D>@DD @ @ @ @D @ @ @ [zoies N . strong effervescence G
OE>®®| 6 @ O © o e |, ., o, Boundary Distinctiveness
@® ®® ® @ ® @& & @&-®) [ e (1perlayer) 1 2 3 4 5
@ DD D @@ D &S o (RIS N I U not evident (3 D M M M)
@ ®&>® ® @ ® @ @& @EY v v oy w4 e g sharp (<5 mm) @ @ @ @ @)
@ @D D @@ abrupt (5-20mm) & @ @ @ &)
Lower Horizon Moist Munsell Dry Munsell Field pH | 2 O A N I P - clear (20-50 mm) @ @ @ @ @)
(@ EIEBY" @) JXen)an) @5 (D GO @2 M|E@D ® BB @D @) (@B o [T N T I gradual (50-100 mm) & & @ @ &
OO OO®®O@ @ ® @ O® I ® @ D M- N S T N T T diffuse (>100 mm
DODD>DODDEDOO®D OO @®EDO®EDD @@ & ¢ i i ¢ f o4 ow oy STRUCTURE
2@@-@@ @ P> ®® OODME® @@ & , . . . , . .+ .+  , | HlcradeofPedality(l) 1 2 3 4 5§
@ @D>@D @ ® GY @ GY @) {25 [ e T single-grained CO (O (D M M
®E®® (o) © O @ @D S (@I ED (I I S A T massive @ @ @ @
& ®>® ® ®® @® @& (@:BUE:D, | T W N S S T weak pedality - O DD
@D DD D D @ D oL | T e moderate pedality @ @ @ @ @)
@ ®® ® (@) e:D) @ &) &:p s | G T A T R ST strong pedality & & & ® &)
OOD>DD @@ Fabric(1) 1 2 3 4 5
Lower Horizon Moist Munsell Dry Munsell Field pH | 3 A T N sandy 3 D M M M)
O OOea®O®D 25 B GO @2 @|@D A EB @2 () (@3 @D [T A R W T earthy @ @ @D @ @
OCOODOOe® & O@®BODOBEDODONDDD rough-faced peds & @ & & @)
DO DEDOOD BOE®EEDEDE®EDD (enc2 [T R smooth-faced peds @ @ @ @ @)
3 @ @D D (€=} @ O (€D R &) a@ @@ o . Dominant (1) Ped Shape Sub-dominant (1)
@ OD>DD @ ® @) @ @@ G @ @ ®x | ., o, 1 2 3 4 5 1 2 3 45
OO D @ @ [ _J&D) @ @ & & 4 v oy oy oy KDEDED DD platy (@sfaslenlaplan
® ®® ® ®® ® @& ®> , . . o@D lenticular OO
DD D @ @D @ @ @@ i oy i i oy OO ® prismatic DODDD
@D ®D>®D @ ® o ®&®@ |, L, OO O®D columnar @O @)
DD D @@ & & @ ® @®| angular blocky |&® ® & & &)
Lower Horizon Moist Munsell Dry Munsell Field pH § 4 | Ly I®@®® ® ®)| sub-ang. blocky |® @® @& @& &)
@OO@E@OE®DD OEe @® 6 @@ @|ED @ E @ @) o v o DD DDDD polyhedral DODODD D
OO e ® & ;OO OCBmE®OOOO™ o, o, ., ., , OO EE® granular O®®® @)
DDOD>ODDEDOOD DO DED®E D o s, e O® crumb OO
4®C:D-C33C33 @ ® @ @ @|d @™ @D DD oy JGD GD (D 3D 3D round D 4D G G do)
@ @O D @ (@) @ (€ OO e« | |, ., | Dominant (1) Ped Size Sub-dominant (1)
OO D 1) ©@ D® @ ® & o 1 2.3 4 5 1 2 3 45
& ®® ® @ @ ® & &&E&E i oy iy [DOOO@DD <2 mm DD DD
@DICDCD D (@d)@5) @ @ o L OO o® 2-5 mm DDODDD
@ ®-@ ® @ ® @ @) ®e | . ., ., e 5-10 mm OO
D@D @@ ODDDD 10-20 mm [exieslesiesies
Lower Horizon Moist Munsell Dry Munsell FieldpH | 5 | L IDEEEm® 20-50 mm O®® G
@O &, DDD e B @Y @2 @|@D (D ED @ @) o . I ®E®®E®®) 50-100mm |[®® ® ® @)
@O e e E@d®EOODEB®DOODD | , , , OO DODD| 100200mm |D DD D D)
DDDD>ODDDOOD DO EEDDEDOE® DD @@ . ., & ®E®E®® 200500mm ®®® ® @
5@@-@3@ @ ® @ @ @D @D|@ @ D @&, D DD DD > 500 mm CDCDCED@CD‘
ODO@D @® @ & & O@ @ | | | Soil Water Status
OE®E®® EDO © eé® @ O o | |, SEGREGATIONS (1 each per layer)
®E:® ® @ @ @® @& ®®E) | Type(iperlayer) 1 2 3 4 5 12 3 4 5
@D D@D @ Estimated DD @ D o not evident @ @ @ @| dry @ @ OO (D D
@ @@® @) Effective @ ® @ & @ , ., calcareous @ @O @D @ @f mod. moist & @ @ €» B
@ @@ @] Rooting [€DED gypseous G D & @ )| moist @ @D & & &)

s Upper Depth (m) Sample Taken COARSE FRAGMENTS manganiferous @ @ @ @ @) wet @D D D @D @)

U @ @@ @ @@ @ 3perlayer) 1 2 3 4 5{Type(iperlayer) Sur 1 2 3 4 5 ferruginous & & & & &) TEXTURE
@ DD D (DO-CD Ay disturbed @ @ @ @ @@ not evident @ @ @ @) ferromanganiferous @& @& @& @& &) (1 each per layer)

B D D@D D @@ @jundisturbed G @ @ @ @ not identified @ @ @ @ @ @& organic @D @D D @D Y TextureGrade 1 2 3 4 5
S|@@® D DD @) bulked @ ®® @] assubstrate @ DD DD D not identified & ® @ @ @ sand @ DO D D D
T ®@o>® @D @@ bulk density @ CD D D DY as rock outcrop @ @ @ @ @ @) other @ @ @ @ @) loamysand @ D @D @ @
R |® ®® ® &-@ & Base of Observation (1) fas parent material & @& @& & & GjAmount (iperlayer) 1 2 3 4 5 clayey sand & & @ @ &)
A ® ®® & E©@® & layer continues quartz & & ® ® @® @& none (O M M M sandy loam @ @ @ D @)
T @D DD DD @D @Y soil continues feldspar @D @D @D D @D @) veryfew (<2%) @O @D @D @D @ loam & & ® & &

@& E® OB @® @) equipment refusal G silcrete B ® @ & @ &) few (2-10%) @O @D D @D @ silty loam & @ & & @)

E D DD D) D @D O bedrock reached ironstone @M @ @ @ @ CD common (10-20%) @ @ @ @ @ sandy clay loam D D D D D)

Dominant (1) |[MOTTLES |Sub-dominant (1 bauxite d @ o many (20-50%) & & & & &) clay loam & ® @® @ @)

1 2 3 4 5 |Abundancej1 2 3 4 5 shells @D a an abundant (>50%) & & @& @& @®fclay loam sandy D @ @ @ @)
@ @ @ ® @®|not evident|® & ® ® @& charcoal a@ @ 2 djStrength (1perlayer) 1 2 3 4 5 |silty clay loam d® GO G® d® A0
ODODDD| <% ODOOOD pumice (D G @ @ @ ) weak (D D D D @) sandy clay @D @D @D D G|
OODODD| 2-10% @D opalised wood (@ D GD @D D GD) strong @ @O DO D silty clay @ (@ @ @ G
@D @@ 10-20% (D@D @D D @) other G® GB G® G® G® G Form (1perlayer) 1 2 3 4 5 clay D (@ G @ )
SO O@ D] 20-50% B G ® &) Amount (1 perlayer) Sur. 1 2 3 4 5 | soft segregations (D D D D D fibric peat G @ a @

1 2 3 4 5| Colour |1 2 3 4 5 very few (<2%) @ @D @ @ @ &) nodules @ @D @D @ @ hemic peat G® 5 @ @D
DD DOD| dark |[DODD D few (2-10%) @ D O @D @ fragments G G @ @ @} sapric peat @B d® d®)
DO red DO common (10-20%) @ @ @ @ @y crystals (O @ @ @ @ SandFraction 1 2 3 4 5
@D ®D| oange DD D many (20-50%) & &® ® & & &) veins & & ® & &) coarse (D D D M M)
@D @O @D yellow | @ @ @ @) abundant (50-90%) ® ® ® @& @& @& concretions & ® ® @& @) fine @@ D D &)
OO E®E| brown & ® &) very abundant (>90%) @ M ™D D @ @D root linings @ D @M @ | Clay Fraction 1 2 3 4 5
EE®®®E®| pae |®®®® ®) Size (1 perlayer) Sur. 1 2 3 4 5 tubules ® & @ @ @) light 3 D @ D M)
DOOO@® gey DODODODDD fine gravel (2-6 mm) CD D O Size(1perlayer) 1 2 3 4 5] lightmedum @ @D D D
DD gy OE®®® B gravel (6-20 mm) @D @D @ @ @ @) fine (<2 mm) D D G M ) medium @ D @D @

1 2 3 4 5|Contrast |1 2 3 4 5 coarse gravel (20-60 mm) G @ @ G @ G medium (2-6 mm) & @ @ @ @fmedium heavy (D @ @ @
DO faint |[DDDD D) cobbles (60-200 mm) @ @D @ @ @@ coarse (6-20mm) @D @O D D & heavy & & @@
D@D @D @ @)| distinet | @D @@ D) stones (200-600 mm) & & & & & v coarse (20-60 mm) G @D @ @ @)

D DD 2 @ Brominent DDDD @ boulders (>600 mm) [€DYECDLCD] @ (€3] ext coarse (>60 mm) @J@ D E D)

29 |
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SURVEY TITLE: L\[IAIRIKIUIQI qu’lHl L 1 L 1 1 1 1 1 1 1 1 1 1 ] 1 1 1 1 1 1 1 1 1 1 1 1 J
SITE LOCATION: K IOI SI 1 1 1 L 1 ] 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 L 1 1 L 1]
PROFILE MAP DETAILS SURVEY DETAILS
Profile No. | Map Sheet No. Eastings Northings Described By Profile Date Photo Taken (1) No. of Layers
@O OO@O@OOOO@O@O@O© OOmO@ @@ @@ @ @ @ @ @ @ A @ @ profile D
OO DODOODODO@®DOOOOOODODOOD @ D O DD D @& o @ D site & @
e eelea)eleleleles) - llelelesiealesle) OO@O@ W @D both profile & site @@ @
OO @ OO OD@ OO DDODDO@d DODDODOD D ® @ @D G @ @ G | Nature of Exposure (2) @
OO OOOEOOOOODODOODOOD DD D @@ @ @ auger D D
O OO @OH OO OOO@dIOHOOOO @& OO®®® @ @ T & & pit @ B
OO OadEOm@dEOOO@E®®® ® ® > ® ® & @ ® ® batter & (a:n]
DD D DDD D DDDDDODDDDDDDDD DD DD @D @@ gully @ J
OO DHOEOOTEOOEOOmoOad®®O® O @ O D @@ @ ® core sample & N
DD DD D DDDDDDDDDDD@®D DD DD DD @D @D D other ®
Potential BSAL? (1)]_Site type (1) - NSW SOIL
checked BIOPHYSICAL STRATEGIC AGRICULTURAL AND LAND
=D o ceates em| LAND SOIL DATA CARD INFORMATION
exclusion SYSTEM
Sene | VEGETATION LANDFORM ELEMENT (1)
A.S.C. | Vegetation Community (1) alcove @ cone D footslope @D ox-bow sink hole/doline @2y = Please MARK
KL? unknown D backplain @D crater GD foredune G2 pan/playa G® stream channel @B LIKE THIS ONLY:
0 rainforest )| bank cut face @ gully @ pediment streambed @) oWOO
wet sclerophyll forest )| bar & cut-over surface @ hillcrest @ pit @ summit surface @ , Yse 2B pencil
WSO A@ dry sclerophyll forest G bgach @@ . dgm a@® hillslope @® . plain swale @} « No pen or biro
woodland grass u'storey @@ beach ridge D drainage depression @D lagoon GD prior stream & swamp o Fully erase
- woodland shrub u'storey &) bench ® dune GD lake G® rock flat GD talus mistakes
GG (’0 tall shrubland @) berm embankment @ landslide @@ rock platform tidal creek @{ « Make no
low shrubland & blow-out estuary @ levee ® scald tidal flat @Dy stray marks
A’Z heath @ channel bench G fan @ lunette @ scarp @® tor @) * Numbers in ()
ISG grassland/herbland cirque fill top @@ maar G scree trench @ show max.
swamp complex @D cliff ® flood-out @ mound @ scroll D valley flat entries allowed
littoral complex @
PR o LITHOLOGY TOPOGRAPHY
a 4 Growth Forms (4) Substrate (3) Slope Percent Site Morphology (1)
1 & tree @@ not identified limestone €2)) coarse-basic @5 @ @@ flat OO
Ll o tree mallee @) unconsolidated @ tuff @ fine-acidic @ DD crest @)
¥ \\) shrub &) gravel @ breccia @ fine-intermediate @) ODD hillock &
mallee shrub @ sand @ greywacke @ fine-basic @) OBD ridge @)
c heath shrub &) silt (@) arkose @D serpentine @ D@D upper slope &
G.S.G. chenopod shrub & clay @® dolomite €)) gabbro @ ®® midslope &)
D hummock grass D) organic material @D calcrete dolerite D) ® ®-® simple slope (D)
& ® &) tussock grass alluvium @ aeolianite diorite G2 @ DD lower slope @B}
D © sod grass (D) colluvium @ chert @D syenite &) (€DEE:DIE:D) open depression (D)
@ @ sedge O lacustrine a jasper @ granodiorite G| @ DD closed depression D
® E& & rush D aeolian metamorphic adamellite Slope Measurement | Slope Morphology (1)
@ @ @ forb @) marine @ gneiss @ granite GB) Method (1)
D E @) fern/cycad calcareous sand schist/phyllite ~ @ aplite inclinometer @® N\ waxing
R R & moss (D) fill slate quartz porphyry GB) Abney level @D e waning @@y
@ @ lichen mud @ hornfels @D basalt & total station & maximal
D @D liverwort 6 till a@ quartzite @ andesite RTKGPS ® _Mminimal @&
B @ &) vine D) sedimentary @ greenstone @ trachyte Gy LIDAR @D Aspect (1)
@ ® shale @@ amphibolite @ rhyolite Microrelief Type (1)
S & & LAND USE (1) siltstone/mudstone @ marble @ obsidian none @® @@
D @D national/state parks (D) sandstone-quartz @D igneous scoria & normal gilgai & oW (=)
D timber/scrub/unused @) sandstone-lithic @D coarse-acidic @ ash Gy crabhole gilgai @& @ O @&
(@8] logged native forest G conglomerate @ coarse-intermediate @ agglomerate linear gilgai @ [SW) €1
D hardwood plantation @ other &D) lattice gilgai & €3]
affini softwood plantation & Identification Method (1 melonhole gilgai ®
with tyD volun./native pasture @ personal assessment( )G) HYDROLOGY other &
improved pasture (D) geology map @} Profile Drainage (1) Permeability (1) Depth (1) & Extent (1)
cropping &§ both assessment & map CDf very poorly drained very slowly permeable (D <500 mm depth D
orchard/vineyard & Rock Outcrop % (1) poorly drained @® slowly permeable > 500 mm depth &
vegetables/flowers D) nil @ >20-30% ®J imperfectly drained (| moderately permeable <50% area (D
urban D) <2% @ >30-50% @) mod. well-drained & highly permeable a > 50% area [@3)
industrial 2-10% @ >50% @D well-drained &
quarry/mining @G >10-20% @ rapidly drained &) SITE FIELD NOTES
e Surface Condition P i oo i sy
SlTE CON DIT'ON Current (2) WeEt)zg)eC;er(yi (2) 1 L 1 | L 1 L L 1 L I L 1 1 I I it 1 L ! i L
Site Disturbance(s) (2) cracked @ @D | @D st St O S I S N R
natural disturbance @, ggs::‘go self-muiched @| @ | @ =ttt Lttt L1 1T [ L I [ 1 L.
no effective disturbance @ loose D| @ | @ ———— .
limited clearing G @ @ soft ® (] €3] —_—==—————==t==ca L L1 |
extensive clearing @D D D firm @@ @& - : : : : : : : : : : : : : : : : : : : : : :
cleared, no cultivation & @OD hardset D @ T ET I EE R S e e e
occasional cultivation ® @D surface crust @ @ @ SR TR A, T, A Vil A D i . s VO - o R O P
rainfed cultivation D @® trampled (D @ T T Y R T T e
irrigated cultivation & @D poached d® a (I S S N T R N S T
highly disturbed D @ @®|recently cultivated Photo file name/s: . L L I 1 L L L L 1 ! ! L ! ! =i
@ D water repellent @ @ (1S PR AN N N N N (NS SR N N N S N MY SN A (NN Y S I
@ ® gravelly @ I 1 1 | ! ! L 1 L L L I E it I I ! L L f L L
@ O other 3@ @ | G i i
Please do not mark this space.
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LAYER STATUS COLOUR (i (Munsell, 1994) | Field pH | LAYER NOTES Field pH Test Method (1)
Lower Horizon Moist Munsell Dry Munsell (1 perlayen] 1] | P W Raupach (D test strip &)
O OO OO D S @D ® GO @ @|ED M @® @ @ D | e o pH meter
OOOOOEE®®D @ ® D DO® I ® @ D M@ T < S TS T SR S TR TR B HCI (1)
D@D OOOO® DO E CO @TDD® DD @O N T T T S SR S TR no effervescence (D D M M M)
1 DD>DOD @B @ @ @O O @™@ [&DX&D, [€DI&D, P e audible/slight efferv. @ @ @ @ @
@ @@ @ @ GY S D G @ @ - (D) P S T M S N T strong effervescence
®E>®®| 6 @ O® @ O @ |, Boundary Distinctiveness
® ®® ® & ® @ ® &-® I I L L ! 1 L 1 ! ! L (1perlayer) 1 2 3 4 5
DO >DD @D @D D D@ R T T T S T TR T S not evident (D (D G M )
& ®>® D @ ® ®® ®® sharp (<5mm) @ @D D @ @
D DD D @@ abrupt (5-20 mm) @& @ & &
Lower Horizon Moist Munsell Dry Munsell FieldpH [2] | | P T R R S TR clear (20-50 mm) D D @ @ @)
@ OO OO & O D Mfed @ G @ M|ED @ G @ @) @y oy i GG gradual (50-100mm) & @ @ & &
OOOOOE® ® @ O ® @ OO ® D OID MDD " U N SO W SO [ S SO S diffuse (>100 mm
DD>ODOEOO® 7D O ® @ OB D ® @ @) &3 55 (I T T A T STRUCTURE
2(}3@-@@ @B @ - [ @ @& d @ DD (€3G (I S N R T Grade of Pedality (1) 1 2 3 4 5
@ @@ D @ @ GY - D GY (€D @@ e e e o single-grained (O D M @ M)
®OE&>E® GO @ O @ & & @ T T T T S A massive @ @ @ @ &)
& ®® ® ®® @& @& €305, (IR S R A S weak pedality @& D @D & &
[eslesieay adlas] @D @ D@D T e moderate pedality @ @ G @ @
® ®&>® ® @ ® @ @ @3 I R R R strong pedality & & & & &)
@©OO@®D @@ Fabric(1) 1 2 3 4 5
Lower Horizon Moist Munsell Dry Munsell Field pH | 3 | I T T TR sandy 3 D D D
@ OO OOE®ODD @5 (B B0 @2 M|@5 @ B @2 ) e g oy ey oy earthy @ @O @D @ @
OOOOoOE® O @& O@®EEOOODOOBEEDOOD@Y rough-faced peds @ @ & & @)
DO DDHOO®D DO @®DE® DD @@y g g smooth-faced peds @ @ @ @ @)
3 [€DREDRERX" ) @ @ @ @D @)@ @ O @@ Dominant (1) Ped Shape | Sub-dominant (1)
@ @@ @D @ ® GY & @D @ @ @D @@ TS SN N S T 1. 2 3 4 5 1.2 3 4 5
D E>E D (:19) @ O @ [@DXe-D @ S S S M| @D @ DD D platy (GBlGDlEDIEBIED
& E®® ® ® ® @® @® ®® TR T S S DL B OO lenticular DO
@ @O D @ @ @D D leales T S T R ODODDD prismatic DD DOBSD
O @>®® @ ® @ @ [€:DI€:> T D T N S TR O@DEOD@>D columnar @O@ODD@D
D@D D [€DE:D, B ® ® @ @®| angular blocky [ ® & & &)
Lower Horizon Moist Munsell Dry Munsell Field pH | 4 ] L, e @ ® ® @®)| sub-ang. blocky |® @& @® @® @&
OO ® O D Es ® 6 @@ M|ED @ @ @ @) @@ T T N S T R @alesieslasies polyhedral DODODDD
@ OO ad® @& @ OODODOBOEOOOOea | |, E@®®® granular @ ® @B
DDODODD>OOD @D D ® @D DT D E @ D) @@ R T e B OC@OO® crumb OO®®D @
4GDCI)’C:DCD @ ® @ @ @@ @ DS @y 4 5 g oy oy D 4D 3® GD 3D round o 3D O D do)
OOO@ @m® GY - D D@ OO @©®@ ., 4 Dominant (1) Ped Size Sub-dominant (1)
& ®® ® (G19)] @ ®S® @ (@) e [__J&» T ey D 12 3 4 8 1 2 3 45
& ®® @® @ @ @® @& @&@® W § 4 D ME@ED @ <2 mm OO DD
DD D @@ @D @ lealed TR S S DD 2-5 mm DDDDDODD
@ E@® @ @&® @ & € e:D T S OO DOD 5-10 mm [€DREDNEDNEDRED
@DD>OD @@ D@DDDD 10-20 mm OODDD
Lower Horizon Moist Munsell Dry Munsell Field pH | 5 I ey e S® 20-50 mm DO
@ @@ OO ® DD @D (B @0 @ @|@d @ @O @2 M) @@ T N (RN SO S S & ® ® ® ® 50-100 mm & ® ® ® &
OO BEEOD O BE D DG I E®E @ D M- I T R N R T ODD DD 100-200mm (DD D D D)
DDD>DODDODODHOO®D @D O ® D | D ® D D) @@ L L @ @@ 200-500mm |[@®® D D
5C€DGD-CDC.’D @B @ a @ @ @@ @ D & (€DIED T D DDDD > 500 mm GDCDCDCDCD‘
@ D@D @ ® @ DD @ D OB Soil Water Status
O E®® & @ O © e o o, SEGREGATIONS (1 each per layer)
® E®® @® & ® ® ® ®® , Type(iperlayer) 1 2 3 4 5 1 2 3 4 5
@ @@ @) Estimated D@D @D [ea@s TN not evident @ @ @ & (D) dry @ OO (D D @)
@ @@ @) Effective ®@O® @ @ @@ | ., calcareous @ @D @ @ @ mod. moist @ @ @ D
@ @@ @] Rooting D) gypseous @D D D @ @) moist D @ D D
s Upper Depth (m) Sample Taken COARSE FRAGMENTS manganiferous @ @ @ @ @) wet @D @D D @D @)
U @ @@ @ @@ @4 (3perlayer) 1 2 3 4 5 |Type(iperlaye Sur 1 2 3 4 5 ferruginous & & & & &) TEXTURE
D@ DD D GO ) disturbed € G @& & &) not evident @S @ @ @ @ (D) ferromanganiferous & @® @& @& @& (1 each per layer)
B ([@DXED L@ D) D @@ @fundisturbed (D @& @ @ (DY not identified @ @ @D @ @ @) organic @ D D @ DY TextureGrade 1 2 3 4 5
S @®@® bulked & & & @& &) as substrate D D @ @ D @) not identified @ & & ® @ sand (> D @ D Y
T ®@®>® (I)|bulk densitx D CD D @D Y asrock outcrop @D @ @ @ @ other @ @D @ @ @ loamysand @ D @D @ @)
R |® &®® Base of Observation (1) fas parent material (5 (5 (& @& & GjAmount(iperlayer) 1 2 3 4 5§ clayeysand @ @D @D @ @)
A ® ®® layer continues @B quartz ® ® ® ® ® @& none O D G G f sandy loam @ DD @D
T D DD soil continues @) feldspar @D D @D @D @ @ very few (<2%) @D D @ @ &) loam & ® ® & &)
[€:DRE:DIE:D] equipment refusal G silcrete @ ® @ @ ® @& few (2-10%) @ @ @ @ @) silty loam @ & ® ® @
E D DD bedrock reached @) ironstone @ @ @ @ @ @) common (10-20%) @ @ @ @jsandy clay loam D D & D )
Dominant (1) |MOTTLES|Sub-dominant (1 bauxite D 0D GO GO @ many (20-50%) & & & & &) clay loam & ® @® & ®)
1 2 3 4 5 |Abundance]1 2 3 4 5 shells @ @ @D @D abundant (>50%) @® @& @& & @)jclay loam sandy & @ @ @ &)
|&® @ © & @ not evident|® @& & @ & charcoal G @ @ @ @jStrength (1perlayer) 1 2 3 4 5 |silty clay loam d® 0o D GO @)
DD DDDO@D| <% DO pumice @D @D @ @ D Gd) weak (D D @ M ) sandy clay @D @D @D dD dD)|
OO DD| 2-10% D@D D) opalised wood (» D (D 3D D (2) strong @ & & & @) silty clay 0 (@ (2 G2 @2}
@@ @ @ 10-20% DD D D) other G® (B G® GB GO GBY Form (1perlayer) 1 2 3 4 5 clay @ @ @@ G G3)
DD ® B 20-50% BB ® &) Amount (1 perlayer) Sur. 1 2 3 4 5 || soft segregations (D (D M D fibric peat @ @ » G GD)
1 2 3 4 5| Colour |1 2 3 4 5 veryfew (<2%) @ @O @D @O D D nodules @ @D @ @ @) hemic peat a® ® @)
D O @M@ dark (DO @ D O few (2-10%) @ DD @ @ @) fragments @ D @ @ @] sapric peat & D d® @ 6)
(@XEDNEDIEDNED) red DD common (10-20%) @ @ @ @ @ @ crystals @ @ SandFraction 1 2 3 4 5
OO@ D D@D| oange D@D D &) many (20-50%) & &® & & & &) veins @ & ® G® & coarse (O M M D O}
@O@D@| yellow D@D D) abundant (50-90%) @® ® & ® ® @& concretions ® & & & @) fine DD D D @)
O D® | brown & &) very abundant (>90%) (D D @M M D D) root linings @ @M @ @ @] Clay Fraction 1 2 3 4 5
EEE®®® ®| pale |® @ ® ® &) Size (1 perlayer) Sur. 1 2 3 4 5 tubules & @ ® ® @ light @ M & D @)
DODDO@D| gey DODDDDD fine gravel (2-6 mm) M O D D @D @) Size (1perlayer)y 1 2 3 4 5| lightmedum @ @ @ @ @
DD @] gey |®® @D D) gravel (6-20mm) @ O D@D @D D fine (<2mm) O D D D medium @D @ @ &
1 2 3 4 5|Contrast |1 2 3 4 5 coarse gravel (20-60 mm) G & & & @ @ medium (2-6 mm) @ @ @ @ Dfmedium heavy D @ @ @ @)
OO O@D| faint |DOD DD cobbles (60-200 mm) @ @ @ @ @ coarse (6-20mm) O D @D @ @) heavy & & @ @ &)
D@D D@ @) distinet | @D @ @) stones (200-600 mm) & & & & @ G| v coarse (20-60 mm) @ @ @ @ @)
D D @ D D Erominent DD Cg) boulders (>600 mm)gﬁ) & B B B B ext coarse (>60 mm) & & & & &)
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SURVEY T'TLE: L/IA 1 &lkl Ul O[RIT‘I” ‘- 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 i 1 1 1 1 1 1 1 L L ) 1 1 1 J
SITE LOCATION: glol 4| I 1 1 1 i i I L 1 1 1 L L 1 1 ! L 1 1 1 1 1 ] 1 1 ! ! 1 1 L L ! |
PROFILE MAP DETAILS SURVEY DETAILS
Profile No. | Map Sheet No. Eastings Northings Described By Profile Date Photo Taken (1) No. of Layers
O OOOOOOOOOOOOOOO@OOO®O®@O@O@ @ @ @I @ @ @ @ @ I @ @ profile CD
O@ DO ODODODDO@DODODOOODDDDDD @ D O O|@D D & @ @ D site @ @
OO ODDODDDODDODDODODDODODOLDODODD@O@®D OO@ O@ D T S D D both profile & site @ @
D@D ODE@EDODOD@ OO @OODOD® D @D @ @@ G @ @ G @| Nature of Exposure (2) @
OO OOOHBEODODOODODODODODOOD DD D @@ e auger (D @
OOEETOO@ETOOOLEOLOHOmLOEO®EOO® OO®®® & @ o & & pit @B B
OCEECOOOOO@d OO d®dOO©E®® & ® ® @ ® ®® batter & (-} i
DD DDDODDDDDODDODDDDODD @D D DD DD @ DD gully @ =,
OO OOOEEOOdOHOO@d®DO®D @p)° NEDNED) L) @® core sample & 2
DD DDDDDDDDDDODDDDDODDD @ DD D) @D DD other &
Potential BSAL? (1)]_Site type (1) - NSW SOIL
checked | BIOPHYSICAL STRATEGIC AGRICULTURAL | ANDLAND
gl el coied el LAND SOIL DATA CARD INFORMATION
exclusion SYSTEM
et | VEGETATION LANDFORM ELEMENT (1)
A.S.C. | Vegetation Community (1) alcove @ cone @ footslope @D ox-bow GD sink hole/doline @ = Please MARK
‘(M unknown backplain @D crater foredune pan/playa stream channel @B LIKE THIS ONLY:
o rainforest ) bank @® cut face @ qully @ pediment streambed @) OoWWEOO
wet sclerophyll forest bar ® cut-over surface hillcrest pit G summit surface @ o yse 2B pencil
lso A.B dry sclerophyll forest G beach dam d® hillslope @® plain swale @) « No pen or biro
woodland grass u'storey (3 beach ridge D drainage depression lagoon G® prior stream D swamp o Fully erase
woodland shrub u'storey &) bench @ dune lake rock flat @@ talus mistakes
GG FV tall shrubland @) berm @ embankment landslide rock platform tidal creek @j « Make no
low shrubland & blow-out GD estuary @ levee & scald @® tidal flat @D stray marks
AZ heath (@f channel bench @G fan @D lunette @ scarp tor @j e Numbersin ()
ISG grassland/herbland o) cirque GD fill top @@ maar G scree @ trench @ show max.
swamp complex cliff & flood-out @ mound d® scroll G valley flat @® entries allowed
littoral complex @
e |-E b LITHOLOGY TOPOGRAPHY
I\AII E Growth Forms (4) Substrate (3) Slope Percent Site Morphology (1)
I L tree D) not identified limestone coarse-basic @) @ @@ flat O
L 0 tree mallee & unconsolidated @ tuff @D fine-acidic @B @D DD crest @)
Y W shrub ) gravel @ breccia (&) fine-intermediate @2 DD hillock @
mallee shrub @ sand @ greywacke @@ fine-basic [@DNEDT" ridge @
c heath shrub &) silt (@:0)] arkose @D serpentine @ D@D upper slope
G.S.G chenopod shrub & clay @ dolomite @ gabbro & ®® midslope &)
(@9} hummock grass D organic material @ calcrete €19) dolerite ® ®® simple slope D)
& @& &) tussock grass (@) alluvium @ aeolianite diorite @ DD lower slope (&)
@ © sod grass (D) colluvium @ chert syenite @ ®@>® open depression ()
@ @ sedge lacustrine a jasper granodiorite G2 @ DD closed depression (D)
® ® &) rush @Dy aeolian a metamorphic @ adamellite Slope Measurement | Slope Morphology (1)
@ @ @& forb marine @ gneiss @ granite @B Method (1)
D E @) fern/cycad (3 calcareous sand G® schist/phyllite ~ @® aplite inclinometer @® ™\ waxing
& ® &) moss @) fill a slate @ quartz porphyry GB) Abney level @D . waning Gﬂ
@ D lichen @ mud @ hornfels @D basalt total station & maximal CD)|
@@ @D liverwort till (@9) quartzite @® andesite RTK GPS & \__minimal )
® ® &) vine 7Dy sedimentary @ greenstone trachyte Gy LIDAR D Aspect (1)
@ @ shale a@ amphibolite @ rhyolite Microrelief Type (1)
> S & LAND USE (1) siltstone/mudstone marble @ obsidian (GRy none @ @@
D D national/state parks D) sandstone-quartz igheous @ scoria [ normal gilgai @ aw (N3]
@ timber/scrub/unused @By sandstone-lithic @D coarse-acidic =~ @ ash crabhole gilgai & ) [ (a2
O logged native forest G conglomerate @ coarse-intermediate @ agglomerate linear gilgai @ (S (619]
D hardwood plantation @) other &D lattice gilgai & (€3}
affinity softwood plantation G Identification Method (1 melonhole gilgai &
with  COff volun./native pasture &) personal assessment( HYDROLOGY other (|
improved pasture D) geology map @f Profile Drainage (1) Permeability (1) Depth (1) & Extent (1)
cropping () both assessment & map G very poorly drained D)| very slowly permeable (D <500 mm depth
orchard/vineyard (@ Rock Outcrop % (1) poorly drained @ slowly permeable &) > 500 mm depth &
vegetables/flowers GO nil @ >20-30% ®f imperfectly drained | moderately permeable <50% area (D
urban <2% @ >30-50% ® mod. well-drained highly permeable 3 > 50% area D
industrial G2 2-10% & >50% D well-drained &
quarry/mining @»{ >10-20% @ rapidly drained &) SITE FIELD NOTES
Siher ) Surface Condition ettt el
1 ] 1 1 L 1 1 1 1 1 1 1 E 1 1 1 L 1 1 L 1 1
slTE CON DITION current (2) ;eEtx(g)ecBer;i (2) 1 L 1 L ] 1 1 | 1 1 1 1 1 1 1 ] 1 1 1 1 1 1
Site Disturbance(s) (2) cracked @| @ | @ —_—= L L I L\ .1 v
natural disturbance D) gg\?:?‘; self-muiched @| @ | @ e e e e e e
no effective disturbance @ : loose @ | @ ===l Lt Lt Lt 1L I 1w
limited clearing | @ soft ®| @ | ® e
extensive clearing @D (D (D firm ® €3} @& 4: : : : : : : : : : : : : : : : : : : : : :
cleared, no cultivation & DD hardset @ @ U S R N T VA R D
occasional cultivation & DD surface crust @ @ @ R T R T B T,
rainfed cultivation D @@ trampled (D @ e o O ) iy s Sy
irrigated cultivation & O ® poached G® am I
highly disturbed (| @ @)|recently cultivated @D Photo filename/s: « , . . . . o o, o o4y
(@afed) water repellent @ L L I I L 1 L 1 ! L ! ! L I L i I L I 1 L L
- gravelly L l L L L L L 1 1 ! 1 | L I L L L L I L fei]
D D otherﬁ) D
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mm 0 100 110 120 130 140 150 160 170 180
LAYER STATUS COLOUR (Munsell, 1994) | Field pH | LAYER NOTES Field pH Test Method (1)
Lower Horizon Moist Munsell Dry Munsell (1 per Iayer)l 1 | TR S S S TR N Raupach (D test strip &)
@ @@ @ @ O @ (DOed @ G @@ @|ED @ @ @ @ (@ e N e T T S pH meter &
OoOeea®OD OC@®BEOODOOEBEE®OOODY | HCI (1)
DODD>DOD@OO®D DD ® D DB D E® D ) @, no effervescence M D (D D M)
1 DD>OD @B ® - T O @ (&N &D, (#:bllccn, [ S S IR S R audible/slight efferv. @ @ @ @ @)
@ D@D @ ® G @@ () @ @ - D A T N T T T S strong effervescence @ (3 & D D)
®E>®®| 6 @ @0 © O @D 0 0 4 i 44 Boundary Distinctiveness
@& ®® ® & ® @& @& [€DLED B ey g sy (1perlayer) 1 2 3 4 5
DO D> D DD @ D &o os SN T T not evident (D D M M M)
@ ®D® D @® x| ®® | sharp (<5 mm) @ @D @ @ @)
D> @@y abrupt (5-20 mm) @® @ D @
Lower Horizon Moist Munsell Dry Munsell Field pH | 2 I T S R S T clear (20-50 mm) @ @ @ @ @)
@ OO OO @ D 25 (D GO @2 M|ED M 6B @ @) @ o g i gradual (50-100 mm) & & & & &)
O OO O ® ® e ek _Jrlealenlevlvialeslealean eplenian T T diffuse (>100 mm
DD ®OOOEOO® 5 D @® D DD D ® @D @) .65 S T T STRUCTURE
2@@-@@ @@ ® ®O O;OD® @@ @@ , . . . . . 4 | HlcradeofPedality(1) 1 2 3 4 5
@ @@ @ @ () @@ (€] @ @ [ s [ NI SR S N S N T single-grained (M M M M M
@ E® ® (:10) @ O® @ & &S [€DLE:D A B S T massive @ @ & @ @
& E® @By @ © @& @& [€31ED R R S S SR S weak pedality @ @ & D @
@O DD D D@D eslled o, 60 (R T R T T e e moderate pedality GO @ @ @ @)
@ >® ® @ ® @ @& @l _ S A R T T strong pedality & & & & &)
(@] lc] o) @@ Fabric(1) 1 2 3 4 5
Lower Horizon Moist Munsell Dry Munsell Field pH | 3 | A T R sandy (D D D D
@ @O ODE® O @cd @ E @ @|ED @ @ @ @) @ plaD [ TR T R T N earthy @O @ @D @D &
[pjepiapjanjleny _JeaX Je» @l Jeslealen)eslv:leieslan anianian NN T AT S S R rough-faced peds & @& @ & &)
DD OO DOE®DEBDDBDOE® E D e e T smooth-faced peds @ @ @ @ @)
3 DD D @ ® @@ @ @@ @ [€BN&D @& . Dominant (1) Ped Shape Sub-dominant (1)
@ @@ D @ ® GY @ @D G @ @& ®o® | |, 1 2 3 4 5 1 2 3 4 5
@ EO®® & @ @ B © & &) e s OO ODD platy OOODD
® E® ® @ © @& ® & | o, OO lenticular DDODDOD@XD
D DD @& DD DD o . s OO prismatic [€DREPREDNEDNED
& E@® ®, @® @ @& ®@&CE . oy @siesiesiesies)] columnar @O@O@@ @)
@ @D @ DD O @ @ @ @[ angular blocky (& & & & &)
Lower Horizon Moist Munsell Dry Munsell FieldpH | 4 [ Ly, e @ & & ®)| sub-ang. blocky |® @® @& @& &)
@ OO E DD OIEs @ E @ @|ED @ G @ @ @@ oy DOODDD polyhedral DODODDD
OO @ E® @ O@®EOOODEOEEOOOOOY | (& 3XE:DXE:DRE:DYE:D) granular [EDREDAEDIEDRED
DD OODDDBD DO DD D ED D @@ | OO crumb O@O@® D
4CDC33-GDC¢D @B ® - T @ @@ @ D@ [@DLED [ N T S R D dD do ® do round 4o 3o o G )
@ D@D @ @® () @ @D @) @ @ -.®@a |, o, Dominant (1) Ped Size Sub-dominant (1)
OE>E® EO @ ®®® @ (@NED ®& 1 2 3 45 1 2 3 4 5
® ®® ® - © @& & ®®E , 3 o@D <2 mm OO DD
DO DO D [k e) @ @ @@y v 4y OO 2-5mm OO
@ E®E>®D® [€:3)&:D) @ @ @&y DO 5-10 mm D@D
O@>®E® [€B€D, | C K @SSR ES) 10-20 mm O@E®O@D
Lower Horizon Moist Munsell Dry Munsell FieldpH | 5 I T ¢lcaReple-DleD] 20-50 mm OE®® )
@@ DD D @ 6 @ @|ED @ @D @ @ (@D N S O®®E®® 50-100 mm O ®® @&
CeOOOea® @ C@®EODDODEOEBEOOOODY DD DD D 100-200mm [ DD D D)
DD>DOOEO @@ @D DO E®E DD ® DD [@3leD I L O ® @ ® @ 200-500mm (B ® @ @ &)
5@@-@@ @B @® - @ @@ @ DS [€DI&D I D D D DD > 500 mm CE)GDC.‘D@@.
OODOD@D  O® & OO @ OO e | | | Soil Water Status
O E®>®D €D @ ®® © OO e , | | SEGREGATIONS (1 each per layer)
® ®® ® ® © ®@®®| @& ., ., . |Type(iperlayer) 1 2 3 4 5 1 2 3 45
@ @D @Y Estimated DD @ales, o not evident @® - > @) dry @® @D D)
@ @@ @) Effective [@p)e:p) @@ ®® , ., calcareous @ @D @ @D @} mod. moist @ @ @ @ &
@ @@ @ Rooting @] gypseous @ @ @ @ @) moist (D @ @ @& @]
S Upper Depth (m) Sample Taken COARSE FRAGMENTS manganiferous @ @ @ @ wet D D D @ @)
U @ @@ @ @@ @4 3perfayer) 1 2 3 4 5fType(iperlayey Sur 1 2 3 4 5 ferruginous & & & & &) TEXTURE
@@ D O ) disturbed G @ @ @ notevident @ D @ @@y ferromanganiferous @& & @® @ @& (1 each per layer)
B (@2 X @D ED) @D @-@ jundisturbed @ @ D @ @) not identified @D @ @ @ @ @) organic MDD D @D D) TextureGrade 1 2 3 4 5
S om>® D D@ D) bulked @ & @& @& &) assubstrate @ DD D @ @) not identified @ @& ® @ @ sand D D D D
T bulk density D CD D D D as rock outcrop @ @ @ @ other @@ @D @D @ loamysand @D D @D @
R g Base of Observation (1) |las parent material & & & & & GjAmount(iperlayer) 1 2 3 4 5| clayeysand @ @D @D @D @
A layer continues @B quartz & ® ® & ® &) none (O @ M M M} sandy loam D @ @ @ @)
T soil continues )| feldspar @ D D @D @D @D very few (<2%) @ @ @ @ @) loam & & ® & &)
equipment refusal G silcrete ® ® ® ® ® @) few (2-10%) O D D @ @) silty loam @ @ @& ® &)
_E_GD [€DE:D) bedrock reached GO ironstone @ @ @ @ @ @ common (10-20%) @ @ @ @ @jsandy clay loam & @D D @D @
Dominant (1) bauxite 4o @ d» d» many (20-50%) & & & & & clay loam @& ® ® ® @
1 2 3 4 5|Abundance]l1 2 3 4 5 shells a@ @ a @ abundant (>50%) @& @& @& @& @}clay loam sandy @ @D @ @ @)
@ @ @ & ®|not evident| ® & @& @® @®) charcoal @ @ a@@ @jstrength (1perlayer) 1 2 3 4 5 |silty clay loam @ 0 GO G0 d0)
D@D <% OO @O@O pumice (® @D @ 0D @ ) weak (D D D M sandy clay D D GD D dD)
DD OD| 210% DO opalised wood (» (D G 3D @D (D) strong @ @D @D @ silty clay @ 0 G @ @2
O O@O@ D 10-20% @D D other G® (B G® G® G® GBY Form (1perlayer) 1 2 3 4 5 clay 3D 0 GD 3D @)
OE®®® 20-50% & ® ® & &) Amount (1 perlayer) Sur. 1 2 3 4 5 | soft segregations 4 M M M M fibric peat G G G
1 2 3 4 5| Colour [1 2 3 4 5 very few (<2%) @ D @D @D @ @) nodules @ @ @ @ @] hemic peat G G® @
DODODD@D| darkk [@OODDD few (2-10%) @ D D @ @ &) fragments GO @ @ @ @ sapric peat & G® d® ® GB)
OO @D red DD common (10-20%) D @ @ @ @ @) crystals (O @ @ @ @} SandFraction 1 2 3 4 5
O OO @@ oange D@ D &) many (20-50%) & & @ & & &) veins & ® & & & coarse (D (D D D M
ODODDD| yellow DD D @) abundant (50-90%) (& ® & @ ® & concretions & ® @® & &) fine @ @D D DD
D@D | brown &G G ® ) very abundant (>90%) D D D D @ D) root linings @ @D @ @ @) Clay Fraction 1 2 3 4 5
E®®®E®| pale |[®® ® ® @) Size(1perlayer) Sur. 1 2 3 4 5 tubules B ® @ @ @ light (@ M @ @ &Y
DDODODD| gey DODDDDD fine gravel (2-6 mm) O @ @D D M Size (1perlayer) 1 2 3 4 5| light medium @ @D @D @D @)
@B gey ®E®® D E®) gravel (6-20mm) @ @ @ @ @ @) fine (<2 mm) (D D M M M) medium @ D D @ &)
1 2 3 4 5|Contrast|1 2 3 4 5 coarse gravel (20-60 mm) G & & @ @ @) medium (2-6 mm) @ @ @ @ @fmedium heavy @D @ @ @ @)
OO O] faint D@D D DD cobbles (60-200 mm) @ @ @ @ @ @) coarse (6-20 mm) D A @ D )| heavy ® & @& & &)
O @D @@ distinct | ) stones (200-600 mm) & & @& & @& G v coarse (20-60 mm) @ @ @ @ @
OO @D promlnent GDCI.‘D D D ) boulders (>600 mm) & @& @& @& @& &Y ext coarse S>60 mm) & & & & &)
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SURVEY TITLE: W ARKWoRTH, .

SITE LOCATION:

ODs.i
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L

1 1 i L 1

L 1
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PROFILE MAP DETAILS SURVEY DETAILS
Profile No. | Map Sheet No. Eastings Northings Described By Profile Date Photo Taken (1) No. of Layers|
OO OO@OOOOODOOOOOO®OOO@OO@ e @ @ @ @ @ @ @ @ @ profile G
OO OODO@®DODDODDODODDODOODD e DD DD D E& o @ D site @ @
(@Elesler]@lerleries) e lerlelerlesles)eslerierierieny ] OO D G DD both profile & site €®
COBODDD@DDDDDO®DD DD DD D @ D@D @ & G @ )| Nature of Exposure (2) | @ SOVERNMENT
eslesleslesierievies]@siesiesiest les)esiesiesiesiesies) D D @ @D, (@) - Yimyesy ) auger @D| &
OO OEEOPOROSMOO®OOOODOD® O ® ® @D, & D G & & pit € @
EEOEEOEOOWOOOE®OO@ODO®DD® ® ® W ® ® ® batter @ a3}
DD DD DD DDDDDDDDDDDDDD DODDD @ @D gully @
O OO OOEOOEOEOO®®® DO DD @ @ ® core sample & b3 )
DDDDDDDDDDDDDDDOE®DB®D DD D @D @D D other (&
Potential BSAL? (1)] Site type (1) = NSWY SOIL
checked ] BIOPHYSICAL STRATEGIC AGRICULTURAL | ANDLAND
pas o ceaied o) LAND SOIL DATA CARD INFORMATION
exclusion SYSTENI
ot | VEGETATION LANDFORM ELEMENT (1)
A.S.C. | Vegetation Community (1) alcove @ cone D footslope ox-bow GD sink hole/doline @@ =~ Please MARK
$ unknown backplain @D crater GD foredune @ pan/playa stream channel @) LIKE THIS ONLY:
o rainforest & bank cut face @® gully @ pediment streambed @) omOO
wet sclerophyll forest D) bar ® cut-over surface GD hillcrest D pit GD summit surface @ , yYse 2B pencil
lso AC dry sclerophyll forest G bgach . dgm hillslope @® ‘ plain swale @ « No pen or biro
woodland grass u'storey @ beach ridge D drainage depression lagoon G prior stream @ swamp o Fully erase
9\} woodland shrub u'storey &) bench d@ dune lake G® rock flat @G talus mistakes
GG tall shrubland D) berm embankment landslide rock platform tidal creek @j « Make no
low shrubland & blow-out estuary @ levee ® scald @® tidal flat GDy stray marks
A_,F‘ heath G} channel bench @ fan @ lunette @® scarp @® tor @] * Numbersin ()
ISG grassland/herbland GO cirque GD fill top @D maar G scree @ trench @@ show max.
swamp complex @D cliff & flood-out @ mound G® scroll A» valley flat @@j  entries allowed
littoral complex @
2 el LITHOLOGY TOPOGRAPHY
a Growth Forms (4) Substrate (3) Slope Percent Site Morphology (1)
| K tree @By not identified limestone @@ coarse-basic @) @ @ > flat GO
Ll O tree mallee G| unconsolidated @& tuff @D fine-acidic @9 D@ @@ crest @
Y \’\/ shrub @ gravel (&D) breccia fine-intermediate @D DD hillock &
mallee shrub @ sand greywacke fine-basic @3y DD ridge @)
c heath shrub G silt (&3] arkose serpentine @y @ @D upper slope &
G.S.G. chenopod shrub & clay @ dolomite @ gabbro ®®® midslope @B
(@3) hummock grass D) organic material @ calcrete @ dolerite GD) & ®® simple slope @)
& @& &) tussock grass @9 alluvium @ aeolianite @@ diorite G2 @ DD lower slope &)
D © sod grass (@ colluvium @ chert syenite @ ®®D open depression D)
@ @ sedge lacustrine a jasper @ granodiorite  G®) @ ODD closed depression
® ®& &) rush GD) aeolian metamorphic @ adamellite Slope Measurement | Slope Morphology (1)
@ @ @) forb marine gneiss @D granite Method (1)
D @ ) fern/cycad ) calcareous sand schist/phyllite ~ @ aplite G} inclinometer ™\ waxing @)
B ® &) moss fill slate quartz porphyry GB Abney level @D . Wwaning @By
@ lichen mud (615) hornfels @D basalt (G total station & maximal @
D @D liverwort & till quartzite andesite RTK GPS ® \._minimal
> E® &) vine D) sedimentary & greenstone & trachyte [Gip LIDAR @ Aspect (1)
[@:DNE:D] shale a@® amphibolite @ rhyolite Microrelief Type (1)
S D & LAND USE (1) siltstone/mudstone @ marble @D obsidian ‘:f)ne @@
D @D national/state parks (D) sandstone-quartz igneous scoria @Dy normal gilgai & - (i)
(€] timber/scrub/unused sandstone-lithic @D coarse-acidic =~ @ ash G, crabhole gilgai @& @ ) @
O logged native forest G| conglomerate @ coarse-intermediate agglomerate linear gilgai @ (S0 Gb
D hardwood plantation G other &D) lattice gilgai & (€))
affinity softwood plantation G Identification Method (1) melonhole gilgai ®
with O volun./native pasture @ personal assessment CD HYD ROLOGY other @
improved pasture D) geology map @} Profile Drainage (1) Permeability (1) Depth (1) & Extent (1)
cropping @& both assessment & map CGDf very poorly drained very slowly permeable D <500 mm depth D
orchard/vineyard (@ Rock Outcrop % (1) poorly drained & slowly permeable & > 500 mm depth @
vegetables/flowers QD) nil @ >20-30% &) imperfectly drained @®| moderately permeable <50% area (D
urban <2% @ >30-50% @) mod. well-drained @ highly permeable a > 50% area @&
industrial @} 2-10% & >50% @D well-drained &
quarry/mining G >10-20% @ rapidly drained (®) SITE FIELD NOTES
i Surface Condition ettt e
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
SITE CONDITION current (2) WeEtx(zp)ecéerg (2) 1 1 1 1 1 ] 1 1 1 1 1 1 1 L L 1 1 1 L 1 1 1
Site Disturbance(s) (2) Groiind cracked @| @ | @ — === = L | [ [ |1
natural disturbance CD| 0 % self-mulched @| @ | @ : i e S —————
no effective disturbance & loose @| @ | @ e e —
limited clearing | @ @ soft ®| @ | ® =——————t L L1t I
extensive clearing @® a@a firm @ ® L ) : : : : : : : : : : : : : : : : : : : i : :
cleared, no cultivation & @D hardset D @ I i i A T e R W
occasional cultivation (& DD surface crust @® @ @ T T T T T
rainfed cultivation (| @ @ trampled & €D) R R T S T T R, A ——
irrigated cultivation & ® poached D a e S S e T
highly disturbed D @ @|recently cultivated @D Photofilename/s: . . . . . o o 4 ooy
Q (@) water repellent @@ 1 L L L I 1 I I L ! 1 ! L L L L L L L L ! L
(@D &:D)] gravelly G ! I L L L 1 L I ! ! ! ! I L L L L I I I L !
S other @ _ 09 ]
Please do not mark this space.
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mm 0 90 100 110 120 130 140 150 160 170 180
LAYER STATUS COLOUR (Munsell, 1994) | Field pH | LAYER NOTES _ Field pH Test Method (1)
Lower Horizon Moist Munsell Dry Munsell (1 per layer)j 1 | R T — Raupach (D test strip &)
@ OO OO ® O D (B 60 @2 M|E@D M @B @ @) @ T R S S ——— DHmeter!
DO WO D PP OO BMEDDEOEEDDOO@® . . . . . . HCI (1)
DO OODOBDOE@EHD DBDDE DD (&p ¢ T T R S SR no effervescence (D D (D M M)
1 [@plelen) ] @ - T @ | @™ DD (&b ey T B R T audible/slight efferv. @ & @ @& @)
@@>@D@D @ @ @ @@ @@ @ @ €5 s T T T T strong effervescence
O®>®®| 6 @ ®&F® © OO e |, o, Boundary Distinctiveness
® ®&>® ® @ ® @& @® @&®) ) G T TR, ST S [ P T T (1perlayer) 1 2 3 4 5
@ DD D (@} as) @D D (S ors BRI B S T A not evident (D 4 D M M)
®®>®® @ ® @ @& @@ ¢ 4 vy i gy sharp (<6 mm) @ @ @ & &)
@ @@ @@ abrupt (5-20 mm) @ & @ & @)
Lower Horizon Moist Munsell Dry Munsell Field pH ﬂ T D R R - - clear (20-50 mm) @ @ @ @ @)
@ OOO@ ODO@E O D Oies @ G @ @M|@D @ @3 @ @) Ep_ G5 I S T T T S S S S S gradual (50-100 mm) & & & & &)
OO DOEEE®® e OO OBODBE®DOOIDO@EAY | diffuse (>100 mm
DDD>OOO>OO® DD ®ED DB D E® @ ) &2 D [N U R T R T A STRUCTURE
2C’DC®~GDCD @ @ - D @O D@D @ D S (€0 e, I S S S S Grade of Pedality (1) 1 2 3 4 5
@ @D €:p) () @@ () @) CEWES . v oa ooy ey single-grained D €8] (@D
O ®>® D ((:10)] @ [€DFE-D] @ S ® L _Len [T U R R S S massive @ @ @ @ @)
& @ 4 - e @& @& (@D D, [T T T S S T T R A weak pedality ra® O & &
D DD D DD DT W 4w o e gy moderate pedality D @ @ @ @)
@ @ ® [@DXE:D] @ @& [€DIED PR L I ST T T strong pedality & & & & &)
@ OO®D @@ Fabric(1) 1 2 3 4 5
Lower Horizon Moist Munsell Dry Munsell FieldpH 3] |, | | | T Y sandy (O (D @D D )
@ OO ® O D 25 (B €0 @ M|ED @ 63 @2 @) o0 [ T T T R eathy @ @ @ @ &
(@) _eplan](el  Neal ] OB®BEOODEOEBE®OODODDY |, rough-faced peds & & @ @ &
DO DEDHOO D DO E® DB ® T D) D > [ S T S 5 i smooth-faced peds D @ @ @ @
3 (€PN EDHEDNED) @ @ @@ @ @\ @ D& (€L ED I I S Dominant (1) Ped Shape | Sub-dominant (1)
@ @@ D @ ® (€] @@ () @ @ o 1 2 3 4 5 1 2 3 4 5
OO>E® GO @ ®® @ & &) &R . g w4 DD DD D platy OODDOD
® ®® ® - e @® @& ®c | o, OO DO® lenticular DD
@D DD D @O@D @ D o s, OO ® prismatic DD DD
& @®® @ ® @ & [€DIED L L | 1 1 1 L OO D@D columnar OO D@D
D @D>DD @D-@ & ® @ @ @®)| angular blocky |&® & & & &}
Lower Horizon Moist Munsell Dry Munsell Field pH | 4 I L I ® ® ® @) sub-ang. blocky [® ® @® @& &)
@ OO OoOOE® O 2D (B G0 @ @|Ed B @ @ M) @@ [ [ [ S S DODDDD polyhedral DD DDD
OO DEEEEOED OB EODEBEE®OODOOD |, 4 OO ® granular O®®E® ®
DD OO DD E DTDBDD E® ED D o, . ., e O® crumb (€DNEDUEDIEDRED,
4C¢DC®-C’DCD @B ® a» @@ @@ @® D@ & oy o D D @ O round 0 o (o dD do,
@ @D D @ @ () @ GY @ @@ 4, Dominant (1) Ped Size Sub-dominant (1)
® ®® G B0 @ (€D E:D) @ @ & 1 2 3 45 1 2 3 4 5
@& @®® @, @ ® @& @& &E . 4 o4y ODDDD <2 mm DO D
D DD @O @ @D D DA ¢ vy s oy g OO 2-5 mm DO
@ E® @, @ ® [@DXE:D, [€DIED [ S — &3X" N EDNEDNED) 5-10 mm DODO®D
@ @D>®® [€BDED ®DOD>DD 10-20 mm O@O@DOD@D
Lower Horizon Moist Munsell Dry Munsell Field pH | 5 | T R ¢dlcrislienles) 20-50 mm OO
@ @@ OOO®O @D @D (B €0 @2 M|E ® G® @2 M) @y OO ®E®® 50-100 mm O ® ® @&
OO E®O®D OO ODEOEBEOOOO™Y | DO DODDD| 100-200mm |DODD DD
DD DEDOO®® DO DD E @D @O o @@ 200-500mm | DD
5@@3'@@ @B ® a @ O @O|d@m @ D @ (&DHED, L DO DDDD > 500 mm D DD D @)
@ DD @ ® @ OO & GO OO, | Soil Water Status
®®®®| @ O @ o Oo® ., ., SEGREGATIONS (1 each per layer)
®E®® ® ® @& & [€DZE:D Type(iperlayer) 1 2 3 4 5 1 2 3 4 5
@ D@D @ Estimated DD DD D> |, not evident @ D @ O dy @O DDD
@ ®@@® @) Effective @ @D o ®@ , ., calcareous @D @D @D @D @ mod. moist @D @ @ @ @
@ @@ @) Rooting DD gypseous G D @ & @) moist @ D & & &)
s Upper Depth (m) Sample Taken COARSE FRAGMENTS manganiferous @ wet D D @D D @)
U @ @@ O@ @@ @y (3perlayer) 1 2 3 4 5|Type(iperlayery Sur 1 2 3 4 5 ferruginous ® & & & &) TEXTURE
D D@D CD (D-CD @) disturbed & @ @ D &) not evident @ & @& O ) ferromanganiferous & @& @& @& &) (1 each per layer)
B @ @D D D@ @Yundisturbed @D D @ @ @] not identified @ @ @ @ @& @) organic @D @D @D @ D) TextureGrade 1 2 3 4 5
S [&Bl&D) D G G bulked @ & & @ ®§ assubstrate @ D @D @ @ @ not identified & & @ @ ® sand @ @O D D
T ® @@ olm @@ (Z)lbulk densitx D D D D @Y asrock outcrop @ @ @ @ @ other @ @ @ @ @ff loamysand @O @@ @D & @&
R|® ®® &|® &-® & Base of Observation (1) |as parent material & @& @& & & CGfAmount(iperlayer) 1 2 3 4 5| clayeysand @ @D D D @
A @& ®-@® @ G-@» &) layer continues @ quartz & ® ® ® ® @& none (O M M G @} sandy loam D D @ @ @)
T @D DD DD DD D soil continues @) feldspar @ D @D D @D D very few (<2%) @ @D @D @D @ loam & & ® & &)
& @ OB @D @) equipment refusal | silcrete & @ ® ® @ &) few (2-10%) O & @ @ @) silty loam @ ® ® @& &)
E D D DD DD D bedrock reached D) ironstone @ @ @ @ @ @ common (10-20%) G @ @ @ @jsandy clay loam D @ D D )
Dominant (1) |MOTTLES|Sub-dominant (1 bauxite @ @@ a many (20-50%) & & & & &) clay loam & ® @& @ &)
1 2 3 4 5 |Abundancej1 2 3 4 5 shells @ @ dd d Cﬁ) abundant (>50%) & @® @& @ @®)fclay loam sandy D @ @ @D @)
|| ® @ @®|not evident|® @ ® @ @& charcoal 3 (2 @ @ @Dfstrength (1perlayer) 1 2 3 4 5 |silty clay loam d® G 0D GD G0)
DODODDD| <% @OOOOD pumice 3 (D @ @ D @) weak (D D D D sandy clay dD D @D dD D))
DOO@DOD| 2-10% DO DDD opalised wood (@ @ @D (D @D G2) strong @ @O D @ @ silty clay @ @@ 0 @@ @)
D@ D@D 10-20% (@@ D@ @) other (B (B G® (B (G® GBY Form (1perlayer) 1 2 3 4 5 clay @ @@ 0@ 0D )
D ®B| 20-50% B ® ® G &) Amount (1 perlayer) Sur. 1 2 3 4 5 | soft segregations (D [EDEED G fibric peat G D @ G G2
1 2 3 4 5| Colour |1 2 3 4 5 veryfew (<2%) @ @O @D D @O @D nodules @ @D @D @ @] hemic peat A A G D
OO DDD| dark |[DO DD D few (2-10%) @ D O O D &) fragments G @ @ @ @) sapric peat 00 @ @& B ()
OO O® red OO common (10-20%) @ @ @ @ @ @) crystals (B @ @ @ @Y SandFraction 1 2 3 4 5
OO D] oange DD D D) many (20-50%) &® & ® & & &) veins @ ® ® ® & coarse (M D D D M
DODDD D] yellow DD D @) abundant (50-90%) ® ® & @® @& &) concretions @& ® ® ® @& fine WD DD
DB | brown & ®® ) very abundant (>90%) O M 4 @ D D) root linings @ M @ M | Clay Fraction 1 2 3 4 5
EEE®®E®)| pale [®® ® ® @& Size (1 perlayer) Sur. 1 2 3 4 5 tubules @ @ ® @ @ light & O M D )
DDODDD| gey DOODODDD fine gravel (2-6 mm) M @O O D M Size(1perlayer) 1 2 3 4 5| lightmedium @@ @D @D @)
DB D@| dgey ®®®DDE) gravel (6-20mm) @ @O @D @D @D @D fine (<2 mm) O D D D @ medium & D @D @ @&
1 2 3 4 5|Contrast |1 2 3 4 5 coarse gravel (20-60 mm) GO G G @ @ @ medium (2-6 mm) @ @ @ @ @fmedium heavy D @ @ @ @)
DO ODD@D| faint |[DO DD D cobbles (60-200 mm) @ @ @ @ @ @) coarse (6-20mm) D @D @ @ @) heavy ® & & & &)
DO O@ D D| distinct | DO DO stones (200-600 mm) & & & & & G v coarse (20-60 mm) @ @ @ @ @)
(€DEEDYEDIEDEED) prominent |G & D D ) boulders (>600 mm) & & @ @& @& &) ext coarse (>60 mm) CD & B @D E)
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SURVEY TITLE: WARXWORLTH |

SITE LOCATION:

GrPoOD. .

PROFILE MAP DETAILS SURVEY DETAILS
Profile No. | Map Sheet No. Eastings Northings Described By Profile Date Photo Taken (1) No. of Layers;
O OOOOOOOOOOOOO®O®OO®O@O@ @ @ @ @ @ @ @ @ @ dd @ @ profile (D
OOOOOOODOE@®DODODOOODOODOOODD @O DD D @& aw @ D site @ @
@leiedeeslelerelerierlesl e erieslesierlerles) OO@®O@®D DD both profile & site @&®
DDODDDDD@DDDDDOBDD®D DD D @D D@ CD @& G G | Nature of Exposure (2) | @ GOVERNMENT
O DO OODEOOODODODODODODODODOODLOOD (@ OXimXes)c ) auger (D @D
OO SOOI OO OOOSOOOOO @ O & o & & pit @B @
OO OO OO OOOEO|®EO®®®® ® ® ® @ @® @ ® batter @ @&
DD DD DD DDDDDDDDDDDD DD DD @ DD gully @
OO OOOEOOHE®OOEO®®® O @ @O ® @ @ D core sample & L3 Y
D DDDDDDAODDO@BDODOD@ D DD D DDD @ @D D other (&®
Potential BSAL? (1)] _Site type (1) m— NSW SOIL
checked @ BIOPHYSICAL STRATEGIC AGRICULTURAL AND LAND
S cesied o) LAND SOIL DATA CARD INFORMATION
exclusion SYSTEM
ent | VEGETATION LANDFORM ELEMENT (1)
A.S.C. | Vegetation Community (1) alcove @ cone @ footslope @D ox-bow GD sink hole/doline Please MARK
<O unknown backplain @D crater GD foredune @ pan/playa G® stream channel @) LIKE THIS ONLY:
o] rainforest & bank cut face gully pediment streambed @ OO O
wet sclerophyll forest () bar @& cut-over surface hilicrest G pit summit surface @Y , yYse 2B pencil
lso /\-0 dry sclerophyll forest G bgach . dgm hillslope @® ‘ plain swale @ « No pen or biro
woodland grass u'storey (3 beach ridge D drainage depression lagoon G® prior stream @ swamp o Fully erase
woodland shrub u'storey @ bench d» dune @D lake rock flat @G talus @3 mistakes
GG 9\) tall shrubland @) berm embankment landslide @ rock platform @® tidal creek @j o Make no
low shrubland & blow-out estuary levee @ scald @® tidal flat @D stray marks
D& heath CDf channel bench @ fan @ lunette G scarp @® tor @ ¢ Numbersin ()
ISG grassland/herbland GO cirque GD fill top GO maar GD scree @ trench @) show max.
swamp complex @D, cliff @ flood-out @ mound G scroll G valley flat @® entries allowed
littoral complex
L el LITHOLOGY TOPOGRAPHY
I\AII H Growth Forms (4) Substrate (3) Slope Percent Site Morphology (1)
S tree not identified [&D) limestone (€0)] coarse-basic @) @ @©-@ flat @D
L ®) tree mallee a unconsolidated @ tuff @ fine-acidic @D @D crest &)
X UL} shrub gravel @ breccia fine-intermediate @) OD@D hillock )
mallee shrub @ sand @ greywacke fine-basic DD ridge @)
c heath shrub & silt [@:5) arkose @D serpentine @y @ DD upper slope &
G.S.G. chenopod shrub & clay @& dolomite gabbro D midslope
[@:9) hummock grass D] organic material @ calcrete @ dolerite G ® @ ® simple slope )
& ® &) tussock grass @@y alluvium @ aeolianite diorite @ DD lower slope &)
o © sod grass (@) colluvium @ chert @ syenite G D open depression (@}
@ @ sedge lacustrine ao jasper @ granodiorite G DD closed depression (0
® ® & rush aeolian a metamorphic @ adamellite ~ @ Slope Measurement |Slope Morphology (1)
@ @ @) forb @) marine @ gneiss @ granite D) Method (1)
D @ ) fern/cycad calcareous sand schist/phyllite @ aplite Gy inclinometer @® T\ Wwaxing @
R B & moss Gy fill slate @D quartz porphyry Abney level @ N\ waning &)
O O lichen mud hornfels @ basalt (G total station & maximal )
@D GD liverwort &) till [615) quartzite andesite D) RTKGPS ® \_minimal G
> ®& &) vine D) sedimentary @ greenstone trachyte &) LIDAR @D Aspect (1)
m» ® shale a® amphibolite @ rhyolite Microrelief Type (1)
D & &) LAND USE (1) i siltstone/mudstone marble @ obsidian Gy none @ @@
D D national/state parks D) sandstone-quartz igneous @ scoria @D normal gilgai & [ (i3]
D timber/scrub/unused ) sandstone-lithic @D coarse-acidic @ ash crabhole gilgai @ (3 (a») &
(@8] logged native forest & conglomerate @ coarse-intermediate @ agglomerate linear gilgai @ (6]
(@8) hardwood plantation D) other &D) lattice gilgai & €5
affinity softwood plantation Gff Identification Method (1 melonhole gilgai &
with O volun./native pasture @B{ personal assessment( (lD HYDROLOGY other &
improved pasture D geology map @j Profile Drainage (1) Permeability (1) Depth (1) & Extent (1)
cropping @ both assessment & map CDf  very poorly drained CD| very slowly permeable D) <500 mm depth D
orchard/vineyard (& Rock Qutcrop % (1) poorly drained @ slowly permeable & > 500 mm depth &
vegetables/flowers 0 ni @® >20-30% @) imperfectly drained (| moderately permeable )| <50% area (D
urban @D <2% @ >30-50% @) mod. well-drained @ highly permeable e| > 50% area (D
industrial 2-10% @ >50% @D well-drained &
quarry/mining G>§ >10-20% @ rapidly drained &) SITE FIELD NOTES
other G Surface Condition ==
1 1 1 1 1 1 L ] 1 1 1 1 1 1 1 1 1 1 1 1 1 1
SITE CoNDITloN current (2) WeEtx(:)ecéerS (2) 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Site Disturbance(s) (2) Ground Cracked @ @ @ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 L 1 il 1 1 1 i
natural disturbance G Cover % self-mulched @| @ | @ ===t e L 1 L 1L
no effective disturbance @ loose @ e L
limited clearing G @ @ soft ® @ : : I[ : : : z : : : : : : : : : : : : : : :
extensive clearing @D firm @ @ - e ————————————
cleared, no cultivation & D@D hardset @D @ TN EN R S e
occasional cultivation (& DD surface crust @& @ @ R T e S, TR A BT T W R S T R R e
rainfed cultivation @] @ @ trampled & @ A R T T R U S R R R R R
irrigated cultivation & DD poached @ a@ e i H B e e e ———p——
highly disturbed (D ® @ recently cultivated @D Photo file name/s: L 1 ! I L 1 L I I L 1 L | L I
@D water repellent G @ IEE, R N S S S AN N U O O TN SE I A M Y T M T
@ gravelly @ L L 1 I L L I 1 L 1 ! 1 ! 1 1 L L L L L ! |
EAVE olher G G e ————— TR
Please do not mark this space.
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mm 0 90 100 110 120 130 140 150 160 170 180
LAYER STATUS COLOUR (I (Munsell, 1994) | Field pH | LAYER NOTES Field pH Test Method (1)
Lower Horizon Moist Munsell Dry Munsell _ fi(1 per Iayer)l 1 | T R S O S Raupach (D test strip &)
@ OO O @O & 2D (B G0 @ @|E5 M @ @ @ azy pH meter
OO DOOEB®D @ PEO@OEBE® DO | HCI (1)
OO DODDODEOODDND D E® @D DB D E® D ) @D oy no effervescence D M M M M)
1 D@D @ ® @ © @ OO @® @D D (€ LD, e e audible/slight efferv. @ @ @ @ &)
@ @D @O W™ ® (@) @@ G @ @ o ey T ST T strong effervescence D
OE®E®| @ @ O © O @D Boundary Distinctiveness
& ®® ® @ ® @& ®) ®E@®) T e S T S R (1perlayer) 1 2 3 4 5
@ DD D D@D @D CONTR ¢ G 0§ i e not evident (M D M M M)
@ D@ D @ ® oy ®&®& , sharp (<5 mm) @D @D @D @ @
@ @D D @@ abrupt (5-20 mm) & & @ & &)
Lower Horizon Moist Munsell Dry Munsell Field pH | 2 T S S R S clear (20-50 mm) @ D @ @ @)
@ @@ DD @ @ D iEd @ 6 @ M|ED @ E @ @) @Y ¢ 4 v oy §ou oy i i gradual (50-100 mm) & & & & &)
OO EE@ODO@®DODODOEOBEDODDD |\ o 0 diffuse (>100 mm
OO OODODBD D CH BB D D) &5 3 [N e STRUCTURE
2 OO D @B @ ) D @ @ @ DD @3 s I R T S A R Gradeof Pedality (1) 1 2 3 4 5
@ @@ @D ® @@ @@ G @ @ @@ e b e e e single-grained GO (D M M M
[€Dle-De-nNe:B) (G0} (€3] & ® @ & & @®& | by massive & @ @ & )
® ®® ® ®® @® & @&®& oy weak pedality @ & & @D @
O DD D [ Jed) @ @) D s e e R moderate pedality D @ @ @ @
® ®>®® ®® oy o= o, strong pedality & & ® & &
@ D@D @@ Fabric(1) 1 2 3 4 5[
Lower Horizon Moist Munsell Dry Munsell FieldpH (3] | | | | L S R sandy @ D D D
@ @O @®DE O @S @ 6 @@ @|ED @ G @2 @ @ P T T T R S W R T earthy @ @ @ @ @)
@@-@@@‘@.@@‘@@@@@@@@q@@-@ TR T R R R T S T rough-faced peds & & @ @ &)
OO COCODOBEDIOEOH @D DO DD (€D i [ e R L smooth-faced peds @ @D D @ @)
3 [€DR&DIEDNED)] @B @ - T D @)@ @ @ & @& Dominant (1) Ped Shape | Sub-dominant (1)
@ @@ @ @ ® G @ @ (@) @ @& @@ 1 2 3 4 5 1 2 3 4 5
[EDEDEDAED) (G10)] @ @ > @ & & ®o® K B | |, , , OODDD platy ODODDD
®© O ® ®® @& @& o D DD@DD lenticular DD
@ DD D DD @ D o> ODDDD prismatic D@D OD
@ ®E&>® ® @ ® @ @& @b ¢:> TN T A S OO D columnar @@@OD@DPD
(€D EDLED]E D) @@ & & @ @®| angular blocky |&® & & & &)
Lower Horizon Moist Munsell Dry Munsell Field pH | 4 ] L I ®® ® ®)| sub-ang. blocky |® ® @ @& &)
@O @O B® O D DIE @® @ @ M| @ E @ @ @@ s i 4 i ., D ODDD polyhedral DODODD D
OO O@ e ® @ D@ OODDODEBE®DODOOD, | E@DO® granular O ® ® @
DD>DODOE>OO®® DD WD ® ED D o , ., ., e Om® crumb (€BlEDIEBREDRED
4®CD~GDCD @ ® - @ @|@Mm @ DD [€DUE&D, 4 9 4 do do @ D 3D round o do o D do)
@ @@ @D @ @® @ @ (€ @ @ @@ 4y Dominant (1) Ped Size Sub-dominant (1)
DEE&E®® (GI®) @ [EDRE:D) © (&R e [ L& I ' 1 ! L ! ! 1 2 3 4 5 1. 2 3 4 5
® ®® ® ® ® @& @& EEAN i i ow i G O OOD <2 mm DM@ D Oy
D D>D D .__Jea) DD o .y o 5 @ DD@D 2-5mm DD
& ®>® ® @ ® @@ @@ 0 oy oy oy oy -CODDD 5-10 mm DODOD
@ @D>®D D D@ DDD@D@D 10-20 mm @@ DD
Lower Horizon Moist Munsell Dry Munsell Field pH 5—| Ly L e oo 20-50 mm OO ®® G
@ @O@O@OD®O®D @D (D @D @ @|ED D BB @ @) o | oy & ® ® ® ® 50-100 mm O®® ® ®
OO OEEEO®D OBEOODEBEEOODOO@DY | DDDD D] 100-200mm (DD D D D)
DODDODDDEHOO®D DO E®ED DD ® D) (@DUeD, I bl A @® @® @ @ 200-500mm (& ® ® @ &)
5GDGD'CDC£D @B ® ap @ D @D|@m @ (€D &D @& D DD DD > 500 mm D DD D D
@ @@ @ ® Gy @@ GY @ @ @@ I Soil Water Status
DD ED @ O © O ®® , ., SEGREGAT|ONS (1 each per layer)
®®&=® ® ® ® & & ®&® Type(iperlayer) 1 2 3 4 5 1 2 3 45
@ D@D @) Estimated D@D @D o>y not evident @ D dy OO @@
@® @@ @) Effective ®@® @ @& [@DlE:D L calcareous @ @D @D @D @ mod. moist @ @ @ D @D
@ @@ @] Rooting DD gypseous D D D @ @ moist @ D @ @
S Upper Depth (m) Sample Taken COARSE FRAGMENTS manganiferous @ @ @) wet (D D D D )
U @ @@ @ @@ @By 3perlayer) 1 2 3 4 5fType(lperlayery Sur 1 2 3 4 5 ferruginous @& & & & &) TEXTURE
@ DD D DD @ disturbed @ & & & & not evident @ @ D @D ferromanganiferous @& @ @& @& &) (1 each per layer)
B @D DD @D @@ @jundisturbed (D @ @ @@ D not identified @ @ @ @ @ @ organic @ @D D @D M} TextureGrade 1 2 3 4 5
S| @ D@D D DD &) bulked @& ® @® ® &) assubstrate @ D D @ O @) not identified @ & @ & @& sand (D D DO D
T ®o@ D@ @bulk density 3D D D D DY as rock outcrop D D @ @D @ @) other @ @ @ @ @} loamy sand & @@ @ @ &)
R|® &®&® ®|® &-® &) _Base of Observation (1) |as parent material & & & & & GJAmount(iperiayer) 1 2 3 4 5 clayey sand & & @ @ &)
A ® ®® @O @ &) layer continues @B{ quartz ® & ® ® ® &) none D @ @] sandy loam @® @ @
T @D DD DD DD D soil continues @) feldspar M D @D D @D @ very few (<2%) @ @D @D @ @ loam & & ® & &)
& @® EF® @@ @ equipment refusal G} silcrete D @ ® @ @ &) few (2-10%) @ D @ @ &) silty loam & @& & & &)
E D DD DD DD D) bedrock reached D) ironstone @ @ @ @ @ @ common (10-20%) @ @ @ sandy clay loam D D D 4D @)
Dominant (1) |MOTTLES|Sub-dominant (1){ bauxite GD @ d @@ @y many (20-50%) & & & & &) clay loam & @ ® ® @
1 2 3 4 5|Abundance]1 2 3 4 5 shells @ a abundant (>50%) & @® @ @& @)fclay loam sandy & @ @ @ @)
|®® @ © & ®)|not evident| ® ® @® @® &) charcoal 3 @ @ @ @4Strength (1perlayer) 1 2 3 4 5 |silty clay loam (D d» GO D A0
DOODODDD| <% OO pumice 0D @D @ @ G () weak @ D D D @ sandy clay D @D dD D D)
OODD®@D| 2-10% D@D D opalised wood (D (0 (D G @D G2) strong @D D @D @ &) silty clay @2 @ @@ @@ G2)
OO @ D@ 10-:20% B @D @ @) other B G® B (B G® GBY Form(1perlaye) 1 2 3 4 5 clay 0 0@ @@ @ G3)
OO @D 20:50% D ® G Amount (1 perlayer) Sur. 1 2 3 4 5 | soft segregations (D (D 4 G ) fibric peat @ @ 0 G2y
1 2 3 4 5| Colour [1 2 3 4 5 very few (<2%) @ @O @D @D @D & nodules @ @ @ @ @} hemic peat d® G 5 G5 (5)
OO DDD| darkk |[DDODD few (2-10%) @ @O @ & @ D fragments G @ & @ @  sapric peat @ @
DD DD red DO common (10-20%) @ @ @D @ @ @) crystals D @ @ @ @) SandFraction 1 2 3 4 5
CO@B@®D| oange DD DD D many (20-50%) & & & @ & &) veins & ® & ® &) coarse (D O D
OO D@D @D yellow | @D @D @D @) abundant (50-90%) & ® & ® @® & concretions & & & ® ®) fine @ @D D@D
DB brown & @D D) very abundant (>90%) D D D D M ) root linings @ D @D @ ) Clay Fraction 1 2 3 4 5
O ® ® ® @®, pale |® ® ® ® ®) Size (1 perlayer) Sur. 1 2 3 4 5 tubules & ® ® B @) light @ D & M M)
DODODDD| gey DODDODDD fine gravel (2-6 mm) (D M M @D Size(1perlayer) 1 2 3 4 5} lightmedum @ @@ @D @D
D@D B®| gey ®@DE®®D D) gravel (6-20mm) @D @ @ @ @ @) fine (<2 mm) GO GO @D M ) medium & @ @ @ &
1 2 3 4 5|(Contrast|{1 2 3 4 5 coarse gravel (20-60 mm) GO @ @ @ @ @ medium (2-6 mm) @ @ @ @ @fmedium heavyy @D @ @ @ @
OO OD| faint DO DD D cobbles (60-200 mm) & @ @ @ @ coarse (6-20mm) O D D D @) heavy & & & & &)
@D @D @] distinct | D@D D) stones (200-600 mm) & & & & & GY v coarse (20-60 mm) @ @ @ @
D @ | prominent |G D & C:D_C_:D bjlﬂders (>600 mm) ® & & @& @ &Y ext coarse (>60 mm) & & & & &)
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PROFILE MAP DETAILS

SURVEY DETAILS

h“
Profile No. | Map Sheet No. Eastings Northings Described By| __ Profile Date Photo Taken (1) _ [No. of Layers ‘(“"
OO OOOOOOOOO@OO®O®@O®OOO@O®@O@ @ @ @I @ @ @ @ @ @ @ @ profile GD ('___'
OOOOOOOOC@DOOOOOOOE O D D@ D @ MM M @ @ & D site @ @ NSW
@alesleseleriees) ieelalela elelolea) Jeles ele) o)l  Yelinisrieales) both profile & site @B @D
ODDOPDDN@®DDODBOB®DD DD DD D D @D|@® @ @ G G | Nature of Exposure 2) | @ GOVERNMENT
O OO OOEOEOOOOmOOOOeaOOOD @y JimXesy | auger (D @
OO OO OO OHOOOOOOOOOBL®®® & @ o & & pit @® -
EEOEOOOEOE®OOOEOEOEOEEO©OE®OIE® G e @ ® ® batter @ @&
D DD DD DD DDDDDD DD DDDDDDDDD| @ DD gully @
OO OTHDOEBOOEOOOOOOma®® @ @® core sample &
@@@@@@@@@@@@@@@‘@@@@@@@ D_ @D D, other &
[Potential BSALZ (1)]_Site type (1) NSW SOIL
checked @] BIOPHYSICAL STRATEGIC AGRICULTURAL | ANDLAND
el e geuhy LAND SOIL DATA CARD INFORMATION
exclusion ) SYSTEM
o | VEGETATION LANDFORM ELEMENT (1)
A.S.C. | Vegetation Community (1) alcove cone @& footslope @D ox-bow GD sink hole/doline Please MARK
S0 unknown (D) backplain @D crater foredune @@ pan/playa stream channel @® LIKE THIS ONLY:
o rainforest ) bank cut face gully @ pediment streambed oWEOO
wet sclerophyll forest D) bar @ cut-over surface hillcrest D pit & summit surface @ , ysge 2B pencil
lso AC | dry sclerophyll forest @) beach dam d® hillslope & plain swale @} « No pen or biro
woodland grass u'storey G beach ridge @ drainage depression lagoon G» prior stream swamp s Fully erase
woodland shrub u'storey q bench @ dune lake G® rock flat GD talus mistakes
GG 9‘) tall shrubland @) berm embankment @ landslide rock platform tidal creek « Make no
low shrubland &> blow-out estuary @ levee & scald G® tidal flat @Dy stray marks
A’P heath G§ channel bench @G fan @ lunette scarp tor @§ ¢ Numbersin ()
Isc grassland/herbland cirque fill top maar G scree trench @@ show max.
swamp complex @D cliff ® flood-out @ mound d® scroll GD valley flat @@  entries allowed
littoral complex
2 romomel ey LITHOLOGY TOPOGRAPHY
ICI K Growth Forms (4) Substrate (3) Slope Percent Site Morphology (1)
| tree not identified limestone coarse-basic @) @ @©-@® flat G
Ll O tree mallee unconsolidated @ tuff fine-acidic @) O OW®D crest &)
Y w shrub gravel @ breccia @@ fine-intermediate @) DD hillock @
mallee shrub @ sand @ greywacke fine-basic @B) D DD ridge @)
C heath shrub & silt €] arkose @ serpentine @) @ D@D upper slope &)
G.S.G. chenopod shrub &) clay @ dolomite gabbro & ®® midslope @B
[@:9) hummock grass @) organic material @ calcrete dolerite Gy ® ®-® simple slope )|
& ® &) tussock grass alluvium @ aeolianite diorite @ D@D lower slope (&)
D © sod grass a colluvium @ chert @ syenite @ ®® open depression (D)
@ @ sedge D) lacustrine @ jasper granodiorite G2 QDD closed depression (D)
® ® &) rush @D aeolian a metamorphic @ adamellite Slope Measurement | Slope Morphology (1)
@ @ @ forb G2) marine @ gneiss @ granite @B Method (1)
D @ @) fern/cycad G calcareous sand @@ schist/phyllite aplite inclinometer @®| ™\ waxing @)
0 ® &) moss ) fill slate @ quartz porphyry Abney level @D N\ waning @)
(E@SXa»] lichen mud hornfels @ basalt (G total station & maximal @)
D @D liverwort o) till @@ quartzite andesite RTK GPS ® \_minimal @&
> ®& &) vine sedimentary @ greenstone trachyte [GY, LIDAR @ Aspect (1)
® ® shale (6F)) amphibolite rhyolite Microrelief Type (1)
> S &) LAND USE (1) siltstone/mudstone @D marble @ obsidian none @B @@
@ national/state parks D) sandstone-quartz @D igneous @ scoria (G normal gilgai & aw (=)
@ timber/scrub/unused @y sandstone-lithic @D coarse-acidic =~ @ ash crabhole gilgai & @™ = ®
O logged native forest & conglomerate coarse-intermediate @ agglomerate linear gilgai @ - €13
D hardwood plantation @] other @D lattice gilgai & (€3]
affinity softwood plantation G Identification Method (1 melonhole gilgai @®)
with O volun./native pasture &) personal assessment( &) HYDRO LOGY ke other @&
improved pasture D geology map @® Profile Drainage (1) Permeability (1) Depth (1) & Extent (1)
cropping G both nent & map CDY very poorly drained @B| very slowly permeable <500 mm depth (D
orchard/vineyard (@) Rock Outcrop % (1) poorly drained & slowly permeable &) > 500 mm depth &
vegetables/flowers dD nil @ >20-30% @ imperfectly drained CD| moderately permeable G <50% area (D
urban @D <2% @ >30-50% @) mod. well-drained highly permeable @®{ >50% area &
industrial 2-10% @ >50% )| well-drained &)
quarry/mining @ >10-20% rapidly drained ®) SITE FIELD NOTES
itk £} Surface Condition S S
1 1 1 ] 1 1 1 1 1 1 1 1 1 1 1 1 L 1 1 1 L 1
SITE CONDITION Current (2) WeEtX(g)eCéerg (2) L 1 1 1 I 1 1 ! L I’ L Il 1 1 1 1 ! | | ! I 1
Site Dlsturbance(s) (2) . cracked @® [@3) [@2) 1 ! 1 1 L L 1 L 1 1 ! L 1 1 L 1 1 L 1 1 L L
natural disturbance GO Coker™ self-muiched @| @ | @ — L O L e
no effective disturbance @ loose D| @ | @ — e e e L L
||m|ted clearing - @‘ Soﬂ @ - @ 1 1 1 1 ! 1 1 1 I 1 1 1 1 1 1 L 1 1 1 1 1 k
extensive clearing @|(D M M firm @& @ @ : : : : : J‘ : : 'L : JI : : i : : : : : : : :
cleared, no cultivation & D@D hardset @ - PR S T [ S R R R R T S e N A D
occasional cultivation @& DD surface crust @ @ @ T I e e e T
rainfed cultivation | @ @ trampled D D) I A T e
irrigated cultivation @& O3 poached GD a T ——————
highly disturbed G @® @®|recently cultivated Photo filename/s: ., . . o o 4 ooy
DD water repellent @ @ TR GRS (N I 1R SO MO S S DU A (N TN SO N S SO SO | SO R
@ ® gravelly &) Ll L I L 1 I L L ! ! L 1 I L L L I I 1 1 1 I
@D D other 3D (€69 L I " I L
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LAYER STATUS COLOUR (Munsell, 1994) | Field pH LAYER NOTES Field pH Test Method (1)
Lower Horizon Moist Munsell Dry Munsell (1 per layen)j 1 | L Raupach D test strip &)
OO@OO® 0@ O @ E @ @|eE @ 6 @ @) @@ v oy ey oy oy pH meter
OOOOEEEOEODOEBE OO ®® @ OID D) S S TR S ST N TR S A HCI (1)
ODDODODDOODODOBHW ® @D DB D E® D Y [@> &5 [T N S R T T S no effervescence (D M M M M)
1 [€DXEDIEDNED) @ D @ @ D@ @®@ DD DD R e R I | audible/slight efferv. @ @ @ @ @)
@ D@D @D @ @® GY @ @D GY @ ®® | iy oy iy strong effervescence
® ®® ® & @ O @ oo ®& Boundary Distinctiveness
® ®®E & ® ® @ @& [€DIE-D, R T |y [ A S| (Iperlayer) 1 2 3 4 5
D DD D [§afws) @ @ D@ T N N S T T A not evident (M D D M M)
@& @® @ @& ® @& & &5 5 IR R T R R R S sharp (<5 mm) @ @@ @ @ @)
@D D@D D @@ abrupt (5-20 mm) @ G @ & )
Lower Horizon Moist Munsell Dry Munseli Field pH § 2 P R R S R S clear (20-50 mm) @ @ @F D @)
OOO@OO@®DODOO@WODEDDEBBEE@D O . ., . . gradual (50-100 mm) & ® & ® &
DO DO ®® @& OB E O DB BB @ DD ) T diffuse (>100 mm
DD>DODO>EOO®® D @ & O @D D @ @D D) D@ R R N T S T A T STRUCTURE
2CDCD-CDCD @B @ a@ @ @O D@ @™ DD (@30 e [T W S T I T Grade of Pedality (1) 1 2 3 4 5
@ OO @ €:D) G @D GY @ [ e [ O N S single-grained @ @ (D D
®E®® 1) @ [ _J&D] @ & & (@9 e R A T T massive @ @ B @
& ®® ® ® ® @® @& (@32 [ T N T T R weak pedality @D D @ & &
D DD @ @D D@D CATN o v g oaoww oy gy moderate pedality G @ @ @ @)
@ ®@®@ @, @ ® @ @& @) IR S N R S S R A A strong pedality & & & & &)
> @@ Fabric(1) 1 2 3 4 5
Lower Horizon Moist Munsell Dry Munsell FieldpH || 3 S SO T S I % sandy (M D D D
@ O@@OB®D®D - B G @ @|@D @ 6B @2 (M) @-@ O R S T TR S S R A earthy @ @O @D @D @
OO @® O & OB DE I E @ YD ) (T R N T S S T S rough-faced peds & & & @ @)
DD>OOOEO @@ D @ @ CD DD D E® @D @) (D@5, | T S TR PR S smooth-faced peds D @ @ @ @)
3 D@D @ ® a @ @ @|dm @ @@ & Dominant (1) Ped Shape Sub-dominant (1)
@ @@ @D @ ® G @@ G @ (RS N SN, DRSS S 1 2 3 4 5 1 2 3 4 5
O ® EO @ ®O® @ @D &) 49 &0 [ S T S R N (D@ @ DD platy D D@D O
® ®® ® - @& @ @) ®c ., Do lenticular (@l eslerleries
@D MDD D@D @ @ @ 4 oy oy oy OO prismatic ODD® D
@ @>® @®, @ ® @ @® o @, , , , , , oo OE® columnar @D D@D
@ O-@ @ @@ D & @ & @] angularblocky |&® ® & & &)
Lower Horizon Moist Munsell Dry Munsell FieldpH [4] | | L I®® ®®®| sub-ang. blocky |® @& @® @® @)
OOO@DOE®DD O E @@ @@ @ G @ @ @@ [T (R S F | S OODODD polyhedral DO DDDD
OO OOCdO e BB D DBE D DD D) L, e ®O® granular (@ REDIEDAEDNED
DO®W®OO>HOO® D@ DB ED D O (T N ST (R [ TR OO crumb D@D
4GDC’D-CDCD @B ® @ @ DO D@D T® DD D I s B /SR dD D D G dD round 0o (o (@ d do
@ DO @ ® GY @ () @ @ @@y 4 ¢ 4 oy ow Dominant (1) Ped Size Sub-dominant (1)
& ®® G B8O @ O® @ @ & (€3 E:D T [ [ (e S 1 2 3 4 5 1 2 3 45
® E®® ® - © @& @& @&-® T S S VN TR (X __JGBNGBIED) <2 mm OODOD
D O @ @D @D @ D@ YT T N S DR T DD D@D 2-5 mm DDDOE&
@ ®O®® &) ] @ @& ®>Ee . . OO eo® 5-10 mm [€DXEDAEDREDNED
OO @@ DO DD 10-20 mm OO@DD @D
Lower Horizon Moist Munsell Dry Munsell Field pH | 5 | L Ly DD ® 20-50 mm OOE®® B
@ OO DO E® D D OIEd @ @ @2 @|@D @ @ @ @) @@ PO R G Y S O ®E ® ® ® 50-100 mm O ® ® ® &
OOOCEEEOEODOEOIdm®E @ D|® I ® @ I M- I R R ! DD D @D 100-200mm (DD D D D)
DD DEOOD DB DO E® E D|TDBD D EB ) @y L @@ @@ 200-500mm | ® @ B
5@@-@@ @B @& a @ @O D@ @®@ D S (DD DO DD DD > 500 mm @@CDGDCD‘
DO>DOD| @D @ OO @ DO @@ |, Soll Water Status
D EO®® ED (€3} D © oy e , ., SEGREGATIONS (1 each per layer)
® ®® ® ® ® ®@® @@ , , , |Type(iperlayer) 1 2 3 4 5 1 2 3 45
@ @@ @ Estimated DD @D @y not evident G @B @ D (D) dry e @ O 4 )
@ @@ @) Effective @ @ @ @ [@:DUe:D calcareous @ @ @D @ @ mod. moist @ @ @ @ &
@ @@ @] Rooting DD gypseous @ D @ @ @ moist D @D @ @ @
S Upper Depth (m) Sample Taken COARSE FRAGMENTS manganiferous @ @ @ @ @, wet D @D @D @ @)
U @ @@ @ @@ @® 3perlayer) 1 2 3 4 50 Type(iperlayery Sur 1 2 3 4 5 ferruginous & & & & &) TEXTURE
@O'DD D DD disturbed @ G @ @ @) not evident & - @& @ @ ferromanganiferous @& @& @& @& &) (1 each per layer)
B OO D D@D undisturbed @& @ @ O] notidentified @D D DD @D @) organic @D @D @D @ D} TextureGrade 1 2 3 4 5
S @D DD D DD bulked & & ® @® &)} assubstrate @ D D D D & not identified & & @ @ &) sand O @ D D D
T ®@o® @D @@ bulk density @D D D D DY as rock outcrop D @ @ @ @ @) other @@ @ @D @Y loamysand @ D D @D @D
R |® &®® ® &-@ & Base of Observation (1) fas parent material (5 & @ @ @& @jAmount(1perlayer) 1 2 3 4 5| clayeysand @ @ ® @ @
A @& ®® & E® &) layer continues @By quartz & @& ® ® ® & none (O D M sandy loam D D D D @)
T @ D@D D D @) soil continues &} feldspar O D DO D D D very few (<2%) @ @D @D @D @ loam & & & & &)
® ®&® D @@ @& equipment refusal ) silcrete ® ® ® ® ® @) few (2-10%) O D @ @ @) silty loam & @& ® @® @&
E D DD D @D TN bedrock reached ironstone (D D @ @ @ @) common (10-20%) @ @ @ @ @)sandy clay loam @D D @ @D @)
Dominant (1) |MOTTLES |Sub-dominant (1) bauxite GO D @ G many (20-50%) & & & & & clay loam (& & @® @ &)
1 2 3 4 5 |Abundancej1 2 3 4 5 shells @ @D @DJ abundant (>50%) @& @® @& @ @)jclay loam sandy & @ @ @ @)
| W © & @|not evident|® ® @& @& @& charcoal > (@ G (G G @|Strength (1perlayer) 1 2 3 4 5 |silty clay loam (D GO dD dD dD)
DODODDD@D| <% OO pumice @D @D @D @D A @) weak (D D D D D) sandy clay D D @D @D D)
@O D®@| 210% OO D opalised wood ® (D D D 3D D strong @D & @D D & silty clay @ (@ G2 G @)
D@ @@ @D 10-20% D@D @D G @) other 0B G® G® (B GB () Form (1perlayer) 1 2 3 4 5 clay 3 0 G @ ()
> ® DWW D| 20-50% | ® B ® &) Amount (1 perlayer) Sur. 1 2 3 4 5 || soft segregations GO (D M M D fibric peat @ @
1 2 3 4 5| Colour (1 2 3 4 5 very few (<2%) @ @ @ @D @ &) nodules @ @ @ @ @] hemic peat A 3D @ G5 G5)
OODDD| dark |[DO DD D few (2-10%) @O O DO DO D @) fragments @ & @ @ @] sapric peat 3B D d® d® B
DD @@ red DD common (10-20%) D @ @ @ @ @) crystals B @ @ @ @ SandFraction 1 2 3 4 5
OO D| oange D@D D D @) many (20-50%) @ @ ® & & & veins @ &® ® & & coarse (D (D D M O
DO D@D @] yellow (O @DD @) abundant (50-90%) ® ® & ® ® & concretions @& & ® @& &) fine @ ODDED
D@ E| brown @@®E®® &) very abundant (>90%) @ D M @ @ ) root linings @ M @ @ @ Clay Fraction 1 2 3 4 5
® @ ® @& @® pale ®®E ® ® ® Size (1 perlayer) Sur. 1 2 3 4 5 tubules & @ @ & @) light @ M M M &)
DD DD grey DD DD fine gravel (2-6 mm) OO O Size(1perlayer) 1 2 3 4 5| lightmedum @O DD D
DB @ @ gley O ® BB gravel (6-20mm) @ @O @D @D @D D fine (<2 mm) (D D D M D) medium & @ & & &)
1 2 3 4 5|Contrast|1 2 3 4 5 coarse gravel (20-60 mm) GO @ @ @ @ @ medium (2-6 mm) @ @ @ @ @jmedium heavy @ @ @ @
D DD @ faint |[@OD (&D cobbles (60-200 mm) @ @@ @ @ coarse (6-20mm) DD D D heavy & & & @ &)
DO ® D D| distinct D@D @D D &) stones (200-600 mm) & & @& & & &) v coarse (20-60 mm) @D @ @ @ @
D D B @® (D) prominent @CD D D B boulders (>600 mm) CE&D &) (&) (B 6 ext coarse (>60 mm) C_ED & E® B &)
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1
PROFILE MAP DETAILS SURVEY DETAILS
Profile No. | Map Sheet No. Eastings Northings Described By Profile Date Photo Taken (1) No. of Layers
@O @ O@OOOO@OOOO®O®OOmO@O@ @ @& @ @I @ @ @ @ @ dd @ @ profile CD|
O@®DODODDODDIO@DO@ODODD@ DD DD DD DD D @& D @ D site @ @
(@aleiedeleriesles)@leleaiales) - llealeleieleleles elelole). Jexlioimiesles) both profile & site @B @D
OO DDODBODODDDO@DODDODDOD®® @ @ @ | Nature of Exposure (2) @
OO OO OODDOODODODOD]OLDOODODODOOIDOOD@D @) YurYesX - >} auger (D D
OO O®O OO OOOOOOEO®®® @ @ o & & pit @ @ & &
CEOEEEOEOO®EOOOOO@OEmEmO® O ® @ ® @® @ ® batter @ 4:3} L
DD DDDDDDDDD@® DD DD @D DDD @ (@af@a) gully @
OO DO OO OO OOOEEOm®®® @ @ ® core sample & e
DD DDDD DD DD DD DD D@D DD DD DD D D @ D other (®
Potential BSAL? (1)]_Site type (1) — NSW SOIL
checkes @] BIOPHYSICAL STRATEGIC AGRICULTURAL | ANDLAND
jesies i Seied o) LAND SOIL DATA CARD INFORMATION
éxclusion SYSTEM
e | VEGETATION LANDFORM ELEMENT (1)
A.S.C. | Vegetation Community (1) alcove @ cone @ footslope ox-bow GD sink hole/doline Please MARK
2= unknown D backplain @D crater foredune @@ pan/playa stream channel LIKE THIS ONLY:
0 rainforest (@ bank @ cut face gully pediment streambed oWOO
wet sclerophyll forest & bar ® cut-over surface hillcrest pit G summit surface @ , Yse 2B pencil
lso AL dry sclerophyll forest beach dam hillslope & plain swale @ « No pen or biro
woodland grass u'storey G beach ridge D drainage depression @D lagoon G® prior stream & swamp G®f « Fully erase
F’\) woodland shrub u'storey @y bench ® dune GD lake rock flat G talus @) mistakes
GG tall shrubland )| berm embankment G® landslide @ rock platform @G tidal creek e Make no
1 low shrubland & blow-out estuary levee ® scald tidal flat @D stray marks
A/p heath @ channel bench @ fan @ lunette @ scarp @® tor @§ ¢ Numbersin ()
JSG grassland/herbland (o cirque fill top maar G scree @D trench @@ show max.
swamp complex cliff & flood-out @ mound G® scroll GD valley flat @) entries allowed
littoral complex @
e 12 e LITHOLOGY TOPOGRAPHY
G Growth Forms (4) Substrate (3) Slope Percent Site Morphology (1)
| %’ tree not identified D limestone @ coarse-basic @) © O-@ flat GO
L 0 tree mallee § unconsolidated @ tuff (€2)) fine-acidic @5 OO crest @&
Y \A/ shrub gravel @ breccia @ fine-intermediate @7y @ OD hillock G|
mallee shrub @ sand @ greywacke @@ fine-basic DD ridge @
c heath shrub &) silt €3] arkose @ serpentine @ @ DD upper slope &
G.S.G. chenopod shrub & clay ® dolomite gabbro GO @oE® midslope @By
(@3} hummock grass @ organic material @ calcrete dolerite GD) @® ®-® simple slope )
& ® @) tussock grass @By alluvium @ aeolianite @ diorite DD lower slope (&)
O © sod grass (D) colluvium @ chert @D syenite ®®® open depression (D)
@ @ sedge D) lacustrine jasper granodiorite G2 DD closed depression (D)
® ® &) rush GD aeolian metamorphic @ adamellite @) Slope Measurement | Slope Morphology (1)
@ @ @ forb @) marine @ gneiss @ granite Method (1)
D @ @) fern/cycad @) calcareous sand ™ schist/phyllite aplite @D inclinometer @® ™\ waxing D
D ® &) moss G fill @ slate quartz porphyry Abney level @ N\ waning @
@ lichen G5 mud @ hornfels @D basalt & total station & \ maximal G
@ @D liverwort till quartzite @ andesite RTK GPS ® \_minimal &)
& &) vine D) sedimentary @ greenstone trachyte Gy LIDAR @ Aspect (1)
® @ shale a@ amphibolite rhyolite Microrelief Type (1)
> & &) LAND USE (1) siltstone/mudstone marble @ obsidian none @R @@
D @D national/state parks D sandstone-quartz @D igheous @ scoria @Dy normal gilgai & L)
) timber/scrub/unused @} sandstone-lithic @D coarse-acidic ash Gy crabhole gilgai & @ [ ®&
cO logged native forest conglomerate @ coarse-intermediate @ agglomerate linear gilgai @ - 6]
(@s) hardwood plantation @ other &D) lattice gilgai & (€:D)
affinity softwood plantation G Identification Method (1) melonhole gilgai &
with O volun./native pasture &) personal assessment( @ HYDROLOGY other @
improved pasture @y geology map @4 Profile Drainage (1) Permeability (1) Depih (1) & Extent (1)
cropping @& both ment & map GDf very poorly drained €| very slowly permeable (D <500 mm depth
orchard/vineyard () Rock Quicrop % (1) poorly drained & slowly permeable ) > 500 mm depth @
vegetables/flowers D nil @ >20-30% ®f imperfectly drained | moderately permeable <50% area (D
urban GDi <2% @ >30-50% ®) mod. well-drained @ highly permeable a > 50% area &
industrial @y 2-10% & >50% well-drained &
quarry/mining G§ >10-20% @ rapidly drained &) SITE FIELD NOTES
el Surface Condition Al i D ST
1 1 1 1 1 1 L 1 1 1 L 1 1 il 1 L 1 1 ] L 1 1
SITE CONDITION cuent(2) geerted o N
site Distul’bance(s) (2) CraCked @ @ @ 1 1 1 1 1 1 1 1 1 ] 1 1 1 1 1 1 1 1 1 1 1 1
natural disturbance D CG(:\C;::“";@ self-mulched @D| @ | @ S e
no effective disturbance @ loose @®| @ | @ et e L e e
limited clearing @@ @© @ soft ®| @ | ® e
extensive clearing @M M D firm @® @ @® : : : : : : : : : : : : : : : : : : : : : :
cleared, no cultivation & [@>X@>)] hardset D (618 R T R WL T A T T R T S e e
occasional cultivation & @D surface crust @& @ @ R T T e
rainfed cultivation D] @ @ trampled (& (€D) [ N R U T S T T
irrigated cultivation @& ®® poached T ————
highly disturbed @ @ ®|recently cultivated Photo file name/s: . ! ! ) L | L 1 L L L 1 L L 1 VI
@ water repellent a@ L L L L I 1 1 1 L ! 1 L L L L L L L L ! 1 I
@O® gravelly @ I L 1 I I L 1 1 1 1 L L 1 L L I I L 1 1 I L
D @D other @ [6)) a == i L I !
Please do not mark this space.
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mm 0 100 110 120 130 140 150 160 170 180
e ———
LAYER STATUS COLOUR (Munsell, 1994) | Fieid pH LAYER NOTES Field pH Test Method (1)
Lower Horizon Moist Munsell Dry Munsell (1 per layer) 1 | R T B T T T Raupach D test strip &)
OO ®DO®DO® D ® E @ D@D E @ @) @O 5 g e oy pH meter
OO@OOEEOOOO@® @ O ®E @ MID M- (O N NG SR TR A PO O T HCI (1)
DD DDOOD DD E DEBDDE® D) (@B @D | S T T I TR S no effervescence (O (D D M M)
1 [€DNEDIEDNED) @B ® @ © & @ @ [€DX&D (@& e sy ey audible/slight efferv. @ @ @ @ @)
@ @@ @D @ () @ G @ @ L5 | T T T T strong effervescence
®O®®®®| 6 @ @ ® @ @& oW . . v 0 i i Boundary Distinctiveness
® ®® ® ® ® @® @& [€RED, e Y TS S S T T (iperlayer) 1 2 3 4 5
(@dlasladies) @D DD DD N S T L S not evident (D G & M M)
> ® @& ® @ & @@ B Mo B i g foo o i g sharp (<5mm) @ & @ @ @)
@ D>DD @@ abrupt (5-20 mm) @ @ @ @ &
Lower Horizon Moist Munsell Dry Munsell FieldpH [2] | | | T A clear (20-50 mm) @ @ @ @ @)
@O @D D MIEd @ 6 @ @|ED @ G @ @) @@ TR R NG R SR TR S TS PR gradual (50-100 mm) & & @ & &)
OO DEE®® e O EODODEOEEOOOO-E@ | diffuse (>100 mm) &
DO DOEHOO O D O ® D DB D E® E D) (@U@ R S S I S S S T STRUCTURE
2@@-@@ @ ® @O OOD@D® @D @&} . . . . . .+ + o+ .+, , lcradeofPedality(1) 1 2 3 4 5
@ @@ @ @ GY @& G @ @ oy R T DT R single-grained G M M D M
OO ® €D @ @0 © O @ . i 4 massive & @ D @B )
& E®® ® ®&® @® @& (€3 a3 TN T S S S T S TR weak pedality @b @D & )
DO DD D DD @O @ (e as T R T moderate pedality D @ @ @ @)
®®>®E ® @® @ @& (23 05 T T strong pedality & & & ® &
@ OO D @@ Fabric(1) 1 2 3 4 5
Lower Horizon Moist Munsell Dry Munsell FieldpH [3] | L T T sandy (D (@plenfen
@ @@ OOE® D @D (B G0 @ @|@d @ @B @ M) @ dr I T T T d earthy @ @ @ @ @&
OO DOEO®®O & OO ODEOEBEOOOO-E® . rough-faced peds @ @ & @ &
DODDDODDEO DD D E® D @D D D D) @@, ¢y gy T smooth-faced peds (D & @ @ @)
3 [€DNEDIEDX&D) @ ® - © D | @ @ D @& 4y Dominant (1) Ped Shape Sub-dominant (1)
@ @@ D @ ® GY @ @ (€ @ @ @@ I S N S T 1 2 34 5 1 2 3 45
OE-@@ e @ [&)e:p) @ & &) E@Y v oy oy g D CDEDIED O platy OO DDA
& ®® ® [ X&) ® ® ®ec L L L, OO lenticular (@ @slerierienr
D DD D @O @D [@ajes @D T B S N S - ODDOD prismatic DODODPD
@ ®® @ @ ® @ @& [@DE:D, e e e T, OO@ODODD columnar @O @D
@ O D [€DIED, & @ @ @ @®| angular blocky |® ® & & &)
Lower Horizon Moist Munsell Dry Munsell FieldpH | 4 | Ly oy, e ® ® @®)| sub-ang. blocky |® ® ® @® &
@ OO @O DD @D @ G @2 @|@D ® B @ @) @@ T D DD D polyhedral DODDODDdD
OOOOO@®® e @ OO DO D ® ® granular O ®® B
DD OODE@HEOO®® DD CO @B D @D D) @@ R R S S R O DO®©® crumb @O®@® @D
4@@-@3@ @ ® @ O @I ®@ @D &) GO o oy oy D D 3D GO dD round Jo do do G d
@ @@ D ® () [c _J&5) @@ @ @ @@y | Dominant (1) Ped Size Sub-dominant (1)
O E® ® &0 @ (@ple3) @ [©FeED &) TR S (N (N, (ST 1 2 3 4 5 1 2 3 45
& E®® @ ® ® @® @& @& ey R D @O <2 mm OO @D
@D DD D @D @D D @@ . ODDODOD 2-5mm DD DODDD
@ @@ @ @ ® D ® ®eEey ODDOED 5-10 mm DO
D@D @@ W ODD  1020mm DDDDD
Lower Horizon Moist Munsell Dry Munsell Field pH ?\ N T ¢ leoleslastey) 20-50 mm OE®OO®
@ OOO@OoODE®®D 2D D @9 @2 @M|@ @ E® @ @) @@ pe—pe— ey g sy E®®®® 50-100 mm O®® ®®
OO OEEO®D O ME® D DOE® I ® @ D M) (S N S R S B DODDDD| 100-200mm (DD DD D)
DDDOOEO@OO®® DD E® D DB D ® @D @) @@ T ST N S S S @ ® @@ 200-500mm | ®®
5@@-@@ @ @® a @ O @)@ @ @D & @@ e DO DD DD > 500 mm CQDCDCDC@C?‘
ODDD @® @ DO @ OO O Soil Water Status
(€D EDLEDRE:D)] @ ©@ [&DXE:D) (€] & & &, SEGREGATIONS (1 each per layer)
® O® ® ® @® @@ @@ , , , |Type(iperlayer) 1 2 3 4 5 1 2 3 45
@ DD Estimated D@D ealen O™ not evident - W (@B dy b ED @ @@ O
@® @@ @) Effective @ @ @ ® o) |, calcareous @D @D @ @ @F mod. moist @D @D & & @&
@ @@ @] Rooting - gypseous @D D @ D @ moist D @ @ @ @)
s Upper Depth (m) Sample Taken COARSE FRAGMENTS manganiferous @ @ @ @ @ wet (D @ @D @D @)
U @ @@ @ @@ (3perfayer) 1 2 3 4 5 QType(iperlayer) Sur 1 2 3 4 5 ferruginous & & @ & &) TEXTURE
D DD D D@ @Y disturbed @@ @@ notevident @ @ @ S @ (D ferromanganiferous @ @ @ @& &) (1 each per layer)
B o@D>D @D @O-@® @fundisturbed D @ @@ @) not identified D D @D @ @ & organic (D M D @D @Y TextureGrade 1 2 3 4 5
S D DD D D & bulked &® ® @& @& @&} assubstrate @ D @D @ O &) not identified & & @ @& @ sand @ D D [&B
T ®o>® @D @@ pulk density D CD D D (DY as rock outcrop @ @ @ other @ @ @ @ @) loamy sand @ @ O & &)
R ® ®® (& &+ @ Base of Observation (1) [las parent material & & @& @& @& GfAmount(1perlayer) 1 2 3 4 5] clayeysand @ @D @ @ @)
A ® ®® & E-® & layer continues ) quartz & & ® ® & &) none (D M M @ M} sandy loam D @ @ @ @)
T @ DD D D@D D) soil continues @) feldspar @D @D @D D D ) very few (<2%) @ @D @D @D @ loam & ® ® & &)
& @D & E@ @) equipment refusal G silcrete @ @® @ @ @ @) few (2-10%) @D D @ @ @) silty loam & ® ® @® @&
E D D@ D @@ @) bedrock reached g ironstone @ @ @ @ @ @ common (10-20%) @ @ @ @jfsandy clay loam D D D D @)
Dominant (1) |MOTTLES |Sub-dominant (1)f bauxite am a many (20-50%) & ® & & & clay loam (& ® @® @® &)
1 2 3 4 5 |Abundance]1 2 3 4 5 shells @D @D 3D @ GD abundant (>50%) & @& @& @& @fclay loam sandy D @D @ @ @)
@& @@ © @& &|not evident|® & & @& & charcoal (@ (2 (D G G GDYStrength (1perlayey 1 2 3 4 5 fsilty clay loam (D AD dD @D A
DODDODDDOD <% @OOOOED pumice 0D @D @ @@ @D @) weak (D D M D M) sandy clay @D dD D D dD)
OO D®D 2-10% @@ D opalised wood D (D @D GD @D  2) strong @ @ O @ @) silty clay @@ @ @@ @@ @)
OO DD 10-20% O DD D @) other G® 3B G® G® G® GBY Form (1perlayer) 1 2 3 4 5 clay 3D 0D 0D @D 33
DD @ D] 20-50% B B G ® &) Amount (1 perlayer) Sur. 1 2 3 4 5 | softsegregations 3 (D D D D fibric peat G G G azy
1 2 3 4 5| Colour ({1 2 3 4 5 very few (<2%) @ @ @ @ @ &) nodules @ @D @ @ @} hemic peat @ @ d@
O DDDD| dark (DD DD D few (2-10%) O O DD D D fragments G @ @ D @) sapric peat G @ D @ B
OO red DD common (10-20%) @ @D @D @ @ @ crystals D @D @ @ @ 1 2 3 4 5
OO @D oange DD DD many (20-50%) & & ® & & &) veins ® O ® ® & coarse (D (D M D )
DD @] yellow (@D D abundant (50-90%) ® & ® ® @® &) concretions @® ® & @& @) fine @ @D @D @D @)
D@D B| brown &®®® ®) very abundant (>90%) @& M @M @ D ) root linings D D M @ @} 1 2 3 4§
B ®®® ®| pae |®® ®E® &) Size (1 perlayer) Sur. 1 2 3 4 5 tubules @& & @ @ @) light & D @D M M)
DODODODD| gey DODODODDD fine gravel (2-6 mm) (D M @ @ @ ) Size(1perlayer) 1 2 3 4 5 DD
OO ®® gley OB gravel (6-20mm) @ @O @D @D @D & fine (<2 mm) (D GO & M M) [&BXEDIEDNEBNED
1 2 3 4 5|Contrast |1 2 3 4 5 coarse gravel (20-60 mm) G & @ & @ @ medium (2-6 mm) O D @ @D @) @ @O@DGOD
OODD@D| faint | DD cobbles (60-200 mm) @ @@ @) coarse (6-20 mm) & O @ @ @) heavy & & @ & &)
D @ O@E® @)| distinct | OO @ D) stones (200-600 mm) & & & & & G v coarse (20-60 mm) @D @ @ @ @
DD DD promlnent GDQC:D D 3 boulders (>600 mm) CG_:)@ & & B 6 ext coarse PGO mm! DS E )
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PROFILE MAP DETAILS SURVEY DETAILS h‘ﬂ
Profile No. | Map Sheet No. Eastings Northings Described By Profile Date Photo Taken (1) No. of Layers ‘(“"
OO OO@OOOO@O@OO@O@O@O@m @@ & @ @ @ @ @ @ @ @ A @ @ profile CD ‘__ﬁ__)
OOOOOOCoOMmheaeO@ODOOOOODD @ D D DD D @ D @ D site @ @ NSW
Elelerelerlelea@lelelololeselealesleslesles) OO DD both profile & site @® @D
DODDDDD@®DDDODO@MDDDD DD D D @ C 6D G @ )| Nature of Exposure (2) | @D COVERNMENT
OOOOOOODOOOOODODODODOOO®@D D@D (@) JunJesy auger (D @
OOHFTEOeOhbOeaeOO®oOOOO®® > ®®® & w G & & pit @D @
OO OEOROOOOOO@BEOEE®O@®D OO © ®® batter @& -
DD DDDDODDDDDDDOMDDDDDDD DODDD [ ) @@ gully @
OO O®®®D® @Y JepXe:d) @ (@) eD) core sample & iGN
PP DDDDDDDDDD DD D EDDE DD DD @D @D D other (® NSW SOIL
Potential BSAL? (1) Site type (1)
checked BIOPHYSICAL STRATEGIC AGRICULTURAL AND LAND
e Loaes o) LAND SOIL DATA CARD Ml T
e | VEGETATION LANDFORM ELEMENT (1)
A.S.C. | Vegetation Community (1) alcove @ cone footslope @D ox-bow sink hole/doline G| = Please MARK
(o] unknown D backplain crater GD foredune @ pan/playa stream channel LIKE THIS ONLY:
0 rainforest ) bank @& cut face gully @ pediment @ streambed @) oWOO
wet sclerophyll forest ) bar ® cut-over surface hillcrest G pit @D summit surface @ Use 2B pencil
lso P(D dry sclerophyll forest G beach @® dam @® hillslope @® plain swale @D No pen or biro
woodland grass u'storey (& beach ridge @  drainage depression lagoon G® prior stream @D swamp Fully erase
FfJ woodland shrub u'storey @y bench @ dune @D lake rock flat talus @) mistakes
GG tall shrubland @) berm @ embankment 3 landslide @D rock platform @ tidal creek @j » Make no
low shrubland & blow-out GD estuary @ levee ® scald @ tidal flat G2y stray marks
e heath @D channel bench @ fan @ lunette G scarp @B tor @J e Numbers in ()
IsG grassland/herbland D cirqgue GD fill top @@ maar scree @D trench @ show max.
swamp complex @D cliff @ flood-out @ mound G® scroll GO valley flat @@ entries allowed
littoral complex
A it e LITHOLOGY TOPOGRAPHY
a Growth Forms (4) Substrate (3) Slope Percent Site Morphology (1)
1= tree not identified limestone @ coarse-basic @ @ @©-@ flat GO
LD tree mallee % unconsolidated @ tuff ex3) fine-acidic @B OO DD crest )
¥ W shrub gravel @ breccia fine-intermediate @2y DD hillock @
mallee shrub @ sand greywacke @ fine-basic @) D DD ridge @)
C heath shrub & silt @ arkose @D serpentine @y @@®D upper slope &
G.S.G. chenopod shrub & clay @® dolomite @@ gabbro GO & ®® midslope @By
(@3] hummock grass D organic material calcrete @ dolerite G ® ®® simple slope )
® @& @) tussock grass @B alluvium (@:3) aeolianite (€] diorite &2 @D DD lower slope &
o © sod grass (@) colluvium @ chert @D syenite @ ®>® open depression (D)
@ @ sedge @0 lacustrine jasper granodiorite =~ GD DD closed depression
E & &) rush @D aeolian @ metamorphic @ adamellite Slope Measurement | Slope Morphology (1)
@ @ @ forb @2 marine @ gneiss @ granite Method (1)
D @@ @& fern/cycad G3) calcareous sand schist/phyllite aplite GD inclinometer @ ™\ waxing (D]
R B &) moss @) fill @@ slate quartz porphyry GB) Abney level @ . waning @B
O O lichen @5) mud @ hornfels @ basalt total station & maximal )
[€p) liverwort &) till quartzite @ andesite RTK GPS ® \\ minimal G
D @) a7y vine D) sedimentary @&® greenstone trachyte Gy LIDAR @D Aspect (1)
m @ shale (61)) amphibolite @ rhyolite @ Microrelief Type (1)
> ® & LAND USE (1) siltstone/mudstone G marble @ obsidian ‘gz)ne @@
@n)es) national/state parks D) sandstone-quartz GD igneous @ scoria @& normal gilgai & - (i)
) timber/scrub/unused ) sandstone-lithic @D coarse-acidic @ ash Gy crabhole gilgai & @ O @®
O logged native forest & conglomerate @ coarse-intermediate @ agglomerate linear gilgai @ W i)
D hardwood plantation @) other &) lattice gilgai & (€]
affinity softwood plantation & Identification Method (1 melonhole gilgai &
with  COf volun./native pasture @By personal assessment( ()D HYDROLOGY otr?er @
improved pasture (D geology map @ Profile Drainage (1) Permeability (1) Depth (1) & Extent (1)
cropping @ both nent & map GOl very poorly drained very slowly permeable D) <500 mm depth D
orchard/vineyard G Rock Outcrop % (1) poorly drained @ slowly permeable & > 500 mm depth &
vegetables/flowers D) ni @ >20-30% @} imperfectly drained | moderately permeable <50% area (D
urban G| <% @ >30-50% @ mod. well-drained @ highly permeable a >50% area &
industrial @y 2-10% & >50% @D well-drained &
quarry/mining @G >10-20% @ rapidly drained &) SlTE FIELD NOTES
S | “Surface Condition T S S i
1 1 1 1 1 1 1 1 1 1 ] 1 1 i 1 1 1 1 1 | 1 1
SITE CONDITION Comem) [mmeereed e
Site Distul’bance(s) (2) cracked @ @ @ 1 1 1 1 1 1 L 1 1 1 1 1 1 1 1 1 1 1 L 1 1 1
natural disturbance D gge::; self-mulched @| @ | @ e e
no effective disturbance @ loose D| @ | @ = T L
]imited Clearing - @ . soft @ O @ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
extensive clearing | M firm (€3] @ : : Il : : : : : : : : : : : : : : : : : : :
cleared, no cultivation & (@)X @D)] hardset @ (D) TN E NN S S e
occasional cultivation & [€&DX&D) surface crust @ @ @ R ST BT YL it DT T e g D gt i e A e ST
rainfed cultivation | @ @ trampled (D @ A R Y D
irrigated cultivation @ & O poached d® @ D T R R T S T U T
highly disturbed ) @ @®|recently cultivated @D Photofilename/s: . . . . . . 4 o 4 4 o4y
DD water repellent @ ! 1 L L L I L L I L L L L 1 L L L L L L | ]
@ ® gravelly D 1 ! L L L L L ! I 1 L L L ! 1 L L i L f—il
D D other G @ i
Please do not mark this space.
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mm 0 100 110 120 130 140 150 160 170 180
LAYER STATUS COLOUR (Munsell, 1994) | Fietd pH | LAYER NOTES Field pH Test Method (1)
Lower Horizon Moist Munsell Dry Munsell |(1 per Iayer)l 1 | T R T T T Raupach @ test strip &)
@ OO OO @O D 25 (B B0 @ @|ED M 6@ @ @ (€D D [ T S S T O S pH meter
OO®DOOEOD O OO Im® @ O MO TR AT S S T AN SR HCI (1)
DDDODDE@ OO @D O ® CH DD ® @D D) C@A o o iy no effervescence (D M M M M)
1 DD @B ® - @ @ @® D D [€Bl&D S W T P audible/slight efferv. @ @ @ @ @
@ DD D ® ™ O@D GY @o® e |, strong effervescence D
O © O @ Oo&® @ . . . 44 Boundary Distinctiveness
®®=® ® @ ® @& & @045 [ S S S N S SR (1perlayer) 1 2 3 4 5
O DD D DD @ @ @l @d TR S O T L T A TN ST not evident M M M D M
@ ®>®® @ @ @ ®® oy sharp (<5 mm) @ @ @ @ @
D> D @@ abrupt (5-20 mm) @ @ & & @
Lower Horizon Moist Munsell Dry Munsell FieldpH [2] | | T T R T T clear (20-50 mm) & @ @ @ @)
CD@D'@DOCD-CDVGD@(ED@@CDCE@@ @@ P R O S S N TR S S R gradual (50-100 mm) & & & & &)
(pjapianianj(enle:alasl en ) Jelealen)eli:Jeeales cnfanlcn NN diffuse (>100 mm
DO DEOOD DD D E CH ETD D @ CB @) (ea o> T T T STRUCTURE
2@@-’@ @B ® @ @O @@ @ [@3J&D &, 4 v v 4 v v v 4, lGradeofPedality(1) 1 2 3 4 5
@ @@ @ @ GY [ Xe>) G (= e v R e e single-grained (O M M M
OE>® D Glo) @ O @ @ S ®E) | 4w oy oy massive @ @ @ @
@& ®® ® ®® @ @& €5 a0 [T S R T I weak pedality D @ D & @
DO DD D @@ @D «aled R moderate pedality @D @ @ @ @
@ @@ @ @® @ @& (€363 T R S R T strong pedality & & & &® &)
@ D@D [©f | Fabric(1) 1 2 3 4 5
Lower Horizon Moist Munsell Dry Munsell Field pH Tl R T E T L Y sandy @D @D D D D
OOO@eO®OD @ @ GO @ @|E @ @B @2 @) @@ PR S T S S S T T T eathy @ @ @D @D @
[eplepianianlienY Jeay O BE OO B @ YD ) P S T T T T T A T T rough-faced peds @& & & & &)
DO D @ @ D O D ® C @) @@ B ey T smooth-faced peds @ @ @ @ @
3 DD D @B ® @ @ (€N &D) @@ D & Dominant (1) Ped Shape | Sub-dominant (1)
(€3} edlesies) @ @ G @ e @ @ @& @&o@ 1 2 3 4 5 1 2 3 4 5
OO ® EO @ - o @ @D & o™ L D @D platy M O@ @ O
® ®® ® @®® @& @® @ R R, N S S OO lenticular DD
DO DD D DD @ @ o L OO ® prismatic (€& AENEDNED
& E@® ® @ ® @ &) [@DIED, e DD ODD columnar @ @O @@ @D
@D D @@ & ® @ ® @®| angular blocky |&® ® & & &)
Lower Horizon Moist Munsell Dry Munsell Field pH | 4 l L, I ® ® ® @) sub-ang. blocky |® ® @& @ &)
@ @@ OOD® O D O ® 6 @@ @|ED @ GO @@ @ @©@ ., wsjesieaiasliead polyhedral DOODODDD
OOODOEO@B OB EODEDODDODEBEDOIDDD E@B®EO® granular O®@®®®
OO DO OO T DD D E @D o ;e O crumb [€DREDACDREBYED
4@@-@@ @ ® o @ @B D& (&DI&D, R U D (O (O D dD round 4o do o 3D do)
@ @D > @ @ (@) @ GY @ @D @ RN N TR T Dominant (1) Ped Size Sub-dominant (1)
O E®® 3, EO @ O © D& [€DLED, 1 I I 1 1 1 L 1 2 3 4 5 1 2 3 4 5
@® E®® @ o © @& @& [ Ty oo oW W W § 0y . O @@ <2 mm OODDOD
D@ DD D @pl@d) lealled es o T N T @ @ @@ 2-5 mm ([@DREDAEBNEDAED
@ @@ @, @& ® @ @& @@ T [ @ODDD 5-10 mm DD D)
[€DJeD J&D) D@D O ®DDD 10-20 mm D@D D@D
Lower Horizon Moist Munsell Dry Munsell Field pH 51 R ¢dleslepleples) 20-50 mm OO
O @®®ODODD 25 (D €0 @ @|ED D 6B @2 ) @@ el EE®®E®® 50-100 mm ® ® ® ® &)
O8O E®D OO DDO®Im® @ OO M) T S N ST S DO DODDD| 100-200mm |DODDD DD
DD DDOO®D DO EH @B D ® DD @@ L I®®@G@® 200-500mm | ® ® @ &)
5GDGD-CD(}D @ ® - O @D|@m @® @ @ [€DUE&D R DO DDDD > 500 mm CDC%DCDCDCS:_)#
@D D@D @ ® @ OO @ OO @Oo@ | Soil Water Status
OO €D @ 0 © O ®® . ., SEGREGATlONS (1 each per layer)
®®=®® ®® @® &) ®E) Type(iperlayer) 1 2 3 4 5 1 2 3. 4 5
@D @D @} Estimated o D @ @y @@y ¢ not evident @® - O D dry @® @ O D
@ @@ @) Effective @® @ @& @&y | calcareous @ @ @D @ @) mod. moist @ @ @ @&
@ @@ @} Rooting DD gypseous & @D @ @ @) moist @@ @D @ @
s |___Upper Depth (m) Sample Taken COARSE FRAGMENTS manganiferous @ @ @ @ @ wet @D D D D @)
U @ @@ @D @@ (3perfayer) 1 2 3 4 5 Type(tperlayer) Sur 1 2 3 4 5 ferruginous & & & & &) TEXTURE
@ OO I D@ G disturbed D D @ @Y not evident @ D D D @ @) ferromanganiferous & @® @& @® @ (1 each per layer)
B @D D@D O @@ @jundisturbed @ @@ @ @B not identified @ @ @ @ @ @ organic @M D D @D @ TextureGrade 1 2 3 4 5
S (€ NEDIEDNED EDRED N&D bulked & & & @& @& assubstrate D DD D D @ not identified & & @ @ &) sand @M @O D (@B
i jlesleslesies @siesles) @fbulk density 3D CD CD (D (D as rock outcrop D @ @ @D D @ other @ @ @D @ @) loamysand @O D D @D &
R|® &®&® &® &-@ &) Base of Observation (1) {as parent material & & @& & G GAmount(iperlayer) 1 2 3 4 5| clayeysand @ @D @D @ @
A @& ®® EAGE E® @) layer continues @B quartz & ® ® ® ® @& none D@ @) sandy loam @& @ D @D @
T D DD DD DD D soil continues &) feldspar @D D @D @D D @ very few (<2%) @ @D @D @D @ loam & ® ® & &)
@ @@ @@ E® &) equipment refusal G silcrete @O @O ® @ @& few (2-10%) & @D @ @ @) silty loam ® ® ® @& @&
E D DD DD CD@Q bedrock reached D) ironstone @ @ @ @ @ @§ common (10-20%) & @ @ @ sandy clay loam D & @D D M)
Dominant (1) |MOTTLES|Sub-dominant (1) bauxite GO D D o o many (20-50%) & & & & &) clay loam & ® ® & &)
1 2 3 4 5|Abundance]1 2 3 4 5 shells @D an abundant (>50%) & @ @® @® @jfclay loam sandy & @ @ @ @
|® @ & ® @®|not evident|® @® ® @& @& charcoal @ @@ 3 @ G2jstrength (1perlayer) 1 2 3 4 5 |silty clay loam (@ G 0D 0 @0)
OO <% COO@D pumice G 0D (D (D D @) weak O (D D D O sandy clay GD 3D dD @D D)
OO DD@@| 210% OO D opalised wood (D (D (D 3D D (D) strong @ @ D @ @) silty clay 02 02 G2 G2 @)
OO @ D| 10-20% (D@D DD @) other G® (0® 3B (B GB G} Form (1perlayer) 1 2 3 4 5 clay 0 (0D (D @ (D)
D ® 20-50% & & ® ® &) Amount (1 perlayer) Sur. 1 2 3 4 5 | soft segregations G (D @ M ) fibric peat 4» d» @ Gay
1 2 3 4 5| Colour (|1 2 3 4 5 very few (<2%) @ @D @ @ @ &) nodules @ @ @ @ @] hemic peat G 3 @»
OODDD| dark |[DODD D few (2-10%) @O @ DO D @ D fragments @ D @ @ @] sapric peat D 3D d® @ (B)
DD @ red OO common (10-20%) @ @D @ @ @ @) crystals (G @ @ @ @} SandFraction 1 2 3 4 5
DO oange | DD DD D many (20-50%) & @O @ & & &) veins & &® & & & coarse (M (M D D M
D@D @] yellow @@D@D@D abundant (50-90%) (& & & & ® &) concretions & (& @® & &)} fine @@ D @ &)
DB brown &BE®E®® &) very abundant (>90%) (D D M M @ D) root linings @ M @ @ D} ClayFraction 1 2 3 4 5
EE®®® ®| pale |®® ® ® &) Size (1 perlayer) Sur. 1 2 3 4 5 tubules @& @ @ @ @) light OO D
DODODDD| gey |DDDD Y fine gravel (2-6 mm) M @O D D D @) Size(1perlayer) 1 2 3 4 5| lightmedum @@ ® ® @
D@D gy BEE®®D B gravel (6-20mm) @ @ @ @ & & fine (<2 mm) GO @D M M M) medium G @ @ & &)
1 2 3 4 5|Contrast |1 2 3 4 5 coarse gravel (20-60 mm) & @ @ @ @ @ medium (2-6 mm) @ @ @ @ fmedium heavy @ @ @@ @)
OO ®@®@D| faint | O D cobbles (60-200 mm) @ @ @ @ @ @) coarse (6-20 mm) O D @ @ @) heavy & &® & & @y
D@D @@ distinct | D@ D) stones (200-600 mm) & & & & & Gy v coarse (20-60 mm) D @ @ @ @
D D B B @] prominent @ [€DREDIEDNED boulders (>600 mm) & ® ® ® C@ &) ext coarse (>60 mm) B & & CS.DCD
| | ™
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SURVEYTITLE: W ARYWORTY, . .

SITE LOCATION:

GPoOA.

1
PROFILE MAP DETAILS SURVEY DETAILS h‘ﬂ
Profile No. | Map Sheet No. Eastings Northings Described By Profile Date Photo Taken (1) No. of Layers| ‘(“"
OOOOO@OOOO@OO@O@dOOO e & O O @@ @ @ @ dd @ @ profile CD| (__ﬁg_)
OO OO OOIO@ODODODIDODODOODODDOO DE O D DD @& @ D D site @ @ NS
@leaiedeerlesler)@lesieiel I @lelelaleriesles exlerl Iesll Yealinisnk Sles) both profile & site @® D
PO PDDDBDDDDD|D DD DD DD @ D (| @ @ G @ )| Nature of Exposure (2) | @D GOVERNMENT
DOOODOLHOOODODODODODODODODODODODODOOOLOOD @) XirXesy auger (D «a
OO OHObEedboOoOrbObOobeadOE®®® & W @ & & pit @B @
ECEEOEEOEEO OO EOO@EOOOOOOmEO®® ©® ® ® batter . @
D DD DD DD D DDD DD DDDDDDDDDDD 3 @D gully @
OO OOEEOOOETOOOOOOadOE®® ® @ @ ® core sample & D
DO D BDODDDDODDDDDDOOEMDDD DD DD @D DD other (& NSW SOIL
Potential BSAL? (1) Site type (1)
checked @] BIOPHYSICAL STRATEGIC AGRICULTURAL AND LAND
iist Eam st a9} LAND SOIL DATA CARD INFORMATION
exclusion SYSTEM
ore | VEGETATION LANDFORM ELEMENT (1)
A.S.C. | Vegetation Community (1) alcove @ cone @D footslope @D ox-bow GD sink hole/doline @ ~Please MARK
= unknown D) backplain @D crater foredune pan/playa stream channel LIKE THIS ONLY:
o rainforest bank cut face gully @ pediment streambed @) OoWOO
wet sclerophyll forest G| bar ® cut-over surface @ hillcrest @D pit summit surface @ , yYse 2B pencil
lso A‘p dry sclerophyll forest G beach dam d® hillslope & plain swale @ o No pen or biro
woodland grass u'storey G beach ridge & drainage depression lagoon @ prior stream @ swamp G « Fully erase
S woodland shrub u'storey @ bench ® dune lake G® rock flat GD talus mistakes
GG F’\) tall shrubland @ berm embankment landslide @ rock platform tidal creek @} o Make no
low shrubland &} blow-out GD estuary @ levee ® scald @G® tidal flat @7} stray marks
'D 6 heath @ channel bench @ fan @ lunette G scarp ® tor @} e Numbersin ()
ISG grassland/herbland D) cirque GD fill top maar scree @ trench show max.
swamp complex @D, cliff & flood-out @ mound d® scroll G valley flat @B entries allowed
littoral complex @
2 i el LITHOLOGY TOPOGRAPHY
a Growth Forms (4) Substrate (3) Slope Percent Site Morphology (1)
1 L tree not identified @D limestone @ coarse-basic @5 @ @©-@ flat @)
L 0 tree mallee a unconsolidated @ tuff @ fine-acidic @B @ @D MDD crest &)
Y \l\j shrub gravel @D breccia fine-intermediate @D oD@ hillock
mallee shrub @ sand @ greywacke €] fine-basic @B O WD ridge (@)
c heath shrub & silt @& arkose @ serpentine @ @@ upper slope &
G.S.G. chenopod shrub & clay @ dolomite () gabbro & D® midslope @
(@) hummock grass D organic material @ calcrete dolerite GD) ® ®-® simple slope D)
& @& &) tussock grass @y alluvium @ aeolianite @ diorite @ DD lower slope &
D © sod grass @ colluvium @ chert @D syenite G DD open depression @)
@ @ sedge GO lacustrine @ jasper @ granodiorite G @ DD closed depression G0y
® E® ®) rush Gy aeolian metamorphic @ adamellite G Slope Measurement | Slope Morphology (1)
@ @ @ forb @) marine @ gneiss @ granite GB) Method (1)
(D @D @) fern/cycad GD) calcareous sand @@ schist/phylite ~ @ aplite Gy inclinometer @ ™\ Wwaxing D
® & moss G2 fill slate quartz porphyry Abney level @D . waning
[@mXes) lichen @5 mud hornfels @D basalt & total station & i maximal G
D @D liverwort till quartzite andesite (G RTK GPS ® \_minimal @&
@) vine D) sedimentary @& greenstone trachyte Gy LIDAR @D Aspect (1)
» @ shale amphibolite @ rhyolite @} Microrelief Type (1)
D E &) LAND USE (1) siltstone/mudstone @ marble @ obsidian none @®|
D @D national/state parks CDj sandstone-quartz @D igneous @ scoria @2y normal gilgai & aw (1)
D timber/scrub/unused @ sandstone-lithic @D coarse-acidic @ ash crabhole gilgai @& (@) O &
(@) logged native forest & conglomerate coarse-intermediate @ agglomerate &) linear gilgai @ - (613
D hardwood plantation @) other &D lattice gilgai & (@)
affinity softwood plantation G&§ Identification Method (1 melonhole gilgai &
with  COf volun./native pasture &) personal assessment( ()D HYDROLOGY other (D
improved pasture ) geology map @f Profile Drainage (1) Permeability (1) Depth (1) & Extent (1)
cropping G both nent & map CDY very poorly drained CD| very slowly permeable (D <500 mm depth D
orchard/vineyard (@ Rock Outcrop % (1) poorly drained @®| slowly permeable & > 500 mm depth &
vegetables/flowers G0 nil @ >20-30% @} imperfectly drained @| moderately permeable G <50% area (D
urban dDy <2% @ >30-50% @ mod. well-drained @ highly permeable 9] > 50% area @
industrial @ 2-10% @ >50% @D well-drained &
quarry/mining @G >10-20% @ v rapidly drained ®) SlTE FIELD NOTES
other @) Surface Condition e A
1 1 1 1 1 L 1 1 1 1 1 1 1 1 1 1 L 1 L 1 1 1
SITE CONDITION cwrent@) RO e e e
Site Disturbance(s) (2) — cracked @| @ | @ —_— =
natural disturbance @D Cuiver % self-mulched @| @ | @ : : =ttt L1 ¢ L 1 1 i 4 n I .
no effective disturbance & loose D| @ | @ e e e R R R R R e I
limited clearing @®| @ @ soft & @ 1=t 1 L L 1 1
extensive clearing @ @@ firm @& (€3] @ : : : : : : : : : : : : : : : : JI : : : : :
cleared, no cultivation &) &sles hardset @ S MR R S D e s D e
occasional cultivation ® (&3 &D) surface crust & €:3) @ I L S R T S e e
rainfed cultivation @] @ @ trampled & @ P R T R R T S R R A T R
irrigated cultivation & ®&® poached d® a Ty P s o e, e S
highly disturbed & @ ®|recently cultivated Photo file name/s: . L L L L L L ! L I i L 1 1 L I
@) water repellent a@ 1 I i ! I 1 L L L L L L 1 1 L 1 1 L L L L !
@ ® gravelly @ L I ! 1 1 ! ! ! L L L i I 1 L 1 1 ! ! 1 L !
[€:BYED) other @7 T | S S | N [ S
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mm 0 100 110 120 130 140 150 160 170 180
e R
LAYER STATUS COLOUR (Munsell, 1994) | Field pH | LAYER NOTES Field pH Test Method (1)
Lower Horizon Moist Munsell Dry Munsell _ §(1 per Iayer]l 1 | T Raupach (D test strip &)
OO@OOBOE@DOE DEE@OBDE@E@D@D ©O@ . . ., pH meter
OOWODODEEODODEDDOE E@®B®D Eplan [T T N T T S HCI (1)
DODDODODODDOOD DB D ® @ D|TD D ® D o no effervescence (D D @ M M)
1 D DD D, @B ® @ @ O ® - O S e I R S T A A audible/slight efferv. @ @ @ @ @
@ @@ @, @ @® (€] @ G N . v w strong effervescence
®®>®®| @ @ O © O® ®® Boundary Distinctiveness
® ®>® ® ®® ®®) ®& ., oy (Iperlayer) 1 2 3 4 5
DD @D D@D @ D @2 an T S T R S S not evident CD 0 @@
O E®® [€DXE:D) @ @& @D c:> [T T T S T T T sharp (<6 mm) @ @ @ @ &)
© @@ - @@ abrupt (5-20 mm) @@ @ @ )
Lower Horizon Moist Munsell Dry Munsell Field pH | 2 R T T R S clear (20-50 mm) @ @ @ @ @)
@ @@ OoOOE®®@ @D @ 60 @D M|ED @ 6B @2 @) @@ R T R A R gradual (50-100 mm) & @ & & &)
OO e ® a @i Ja:piepianeafvi: fe-sleslar Gplap ap [ I NS S T T T diffuse (>100 mm
DD>DODOO>OO® 5 D ® D @|TD D @ @D @) ex o T N T R R S T STRUCTURE
2 @D DD @D @ ® - @O DO @ DD (€3> T Grade of Pedality (1) 1 2 3 4 5
@ D@D @ ® () @@ G @ @ (€L s I T R S T R B single-grained @ D M M M
& ®® @ 10y @ - o @ & & (65 T N T T T T S R massive @ & @ @ @)
& ®® @, ®® @& @& (€D I T T S T S S weak pedality @ ® @ @ &
@ @O D D@OD @ @D D R T S SR T moderate pedality @ @ @ @ @)
@@>E®O® @ ® @ @ en. . T S B S R T strong pedality & & & & &)
D> @@ Fabric(1) 1 2 3 4 5
Lower Horizon Moist Munsell Dry Munsell Field pH | 3 | S S T T T sandy @ D @
@O ®;O®O®D @5 @ € @ @|E@d (D @B @D @) (p s (P N S I T R eathy @ @ @ @ @
l&pY _l&Bl@Enl(eY - HeaX ) WO DO DEBE® D @A) o g oqow g gy rough-faced peds G @ @ & &)
OO OOOOBDDOE® HD@®TDBDDOE® DD (&2, P W R A smooth-faced peds (D @D @ @ @)
3 @ DD D @B ® - O O @@ @D [€DR&D @& Dominant (1) Ped Shape Sub-dominant (1)
@ @@ @ @ ® (1) @ @D GY @ @ ol ed T T S T 3. 2 3 4 8 1 2 3 4 5
D ®® @ (¢19)] @ D® @ (@ FED, & OO DD platy @M@ @ D
® E® @®, ® @® ® [ € P S T N DD lenticular D@D
@D DD D (@D &) D@ D el es T S T OO prismatic D@D
@ ®>® ® ®® @ & @y ¢ 5 5 @O DOD@DD columnar O@DODDD
[€DEDLEDIED) @@ B & @ @& @®| angular blocky |&® & & & &)
Lower Horizon Moist Munsell Dry Munsell Field pH || 4 ] L I®®®® ®)| sub-ang. blocky |® @ @& @& &)
@ OO OOE® D OE @ @ @ M|E@D @ G @ @) @@ T S T W N D D DD polyhedral D@D D)
OO EEOEOOEBDEODEEBEEDOOODD . . O@®O® granular @®®® ®)
DD OODDOBDDP®E DB D E® @D @D &> [ ST W U S O@®O®D crumb ODDDE®@D
4@@-@@ @ ® a @ D@ @D D@ (€Dl E&D, AR S S R Y o do 3o o 3@ round o do d» o do)
@ DD D @ ® G @ &Y @&@&D o Dominant (1) Ped Size Sub-dominant (1)
D> G109 ©@ [&v)e:p) © @ & @& v vy owow 1 2 3 4 5 1 2 3 4 5
& ®E® @®, ® ® @& @& ®-@® R T DD @ D@D <2 mm @GRIEDIGRIGRIGD,
D D D DD @@ jes wo (I S T @BNEBNEDREDNED) 2-5mm DD
@& E® ® @ ® @ @& (GBED | N R ODDODD 5-10 mm ODD® B
@ @@ D @@ OO D@D 10-20 mm @OODDE®@®D
Lower Horizon Moist Munsell Dry Munsell FieldpH | 5 | T &2le3ieDe-DleE:D) 20-50 mm OO®®® )
@ @O OO ®®D 2D D @3 @ M|@D (D E® @ @) @@y oy > ® ® ® ® 50-100 mm & ® ® ® @&
OO ®DDD OBEOODE®BEDOOOOY | DODD DD 100-200mm (DD D D D)
DDODODE®EOO® DBDO®E DD ® @B D) o L B @® ® @ @ 200-500mm | ®® ® &)
5C§DCD-CDGD @B ® o @ O @@ @ D ) @& D DD DD > 500 mm [€BYEDREDLEDIED |
@ DD D @ @ @ GO® @ @@ @@ , Soil Water Status
DO @ @ OO © e ®o® , |, SEGREGATIONS (1 each per layer)
O E®® ® ® ® ® @& & , Type(iperlayer) 1 2 3 4 5 1 2 3 45
@ @@ @ Estimated @D @ @ DTy not evident @B - D D dry as [GBRED
@® @@ @) Effective ®® @ @ @o>Ey calcareous @D @D @D @ @ mod. moist @ @ @ O @
@ @@ @) Rooting DD gypseous @ @ @ @ @) moist @@ @D D D
s Upper Depth (m) Sample Taken COARSE FRAGMENTS manganiferous @ @ @ @ @) wet D D @D @D @)
U @ @@ @@ @@ @ (3perlayer) 1 2 3 4 5|Type(iperlayery Sur 1 2 3 4 5 ferruginous & & & & &) TEXTURE
D D D - @ disturbed @ & & D & not evident @ @ (D D O ferromanganiferous @& ® @® @& @) (1 each per layer)
B O DD D @@ @Yundisturbed D @b @ @D @} not identified & @B @ @ @ @) organic D D @D @D D} TextureGrade 1 2 3 4 5
S o@® D GG G bulked & & & ® ®)] assubstrate @D D @ @ @ @) not identified ® @ ® @ @ sand (D (D (D D MY
T ®@>® @D @@ :ﬂbulk densitx D D D D Y asrockoutcrop @D @ @ @D @ @) other (D @ @ @ @] loamy sand @D & @ @)
R ® ®® D @ Base of Observation (1) {as parent material & & (® @ @& CGfAmount(iperlayer) 1 2 3 4 5§ clayeysand @ @D @D @ @)
A @& ®® & E@ @) layer continues @B quartz & ® ® ® ® & none DD sandy loam D @ @ @ @
T @ O>D @D O-@ D soil continues @) feldspar @ D @D @D @D @ veryfew (<2%) @ @D @D @D @ loam & ® & & &)
@ ®® @& @E@ & equipment refusal )| silcrete @ ® @ @ ® @ few (2-10%) O D D @D D) silty loam & ® & ® &}
_E_CD [€BL[€D) D D@D D) bedrock reached (D) ironstone G & @ @ @ @) common (10-20%) @ @ @ @fsandy clay loam D D D D )
Dominant (1) b-dominant (1 bauxite D GO GO AD a many (20-50%) & & ® ® & clay loam & ® @ @® &)
1 2 3 4 5 |Abundance(1 2 3 4 5 shells @D da d d abundant (>50%) & @& @® @& @jclay loam sandy & @D @ @ @)
|8 ©® @® @® @®|not evident|® @& @® @® @& charcoal @ @ GjStrength (1perlaye) 1 2 3 4 5 [silty clay loam d® G0 D D (0)
DDODODDODD <% ODODOOE pumice 3 (D @ @ @ GB) weak OO O D D @ sandy clay @D @D dD GD GD)
OO 2-10% OO D) opalised wood » (» GD @D D G2) strong @ @ D @ @ silty clay G2 @ @ G2 G2)
O aE D D 10-20% (@ @ @ @ @) other G® (B G® 3B G® GBY Form (1perlayer) 1 2 3 4 5 clay 0» (1 G (D (D)
DD ® B B| 20-50% B ®® G Amount (1 perlayer) Sur. 1 2 3 4 5 | soft segregations GO (D (D D D} fibric peat G 0 G G @)
1 2 3 4 5| Colour [1 2 3 4 5 very few (<2%) @ @ @ @ @ @) nodules @ @ @ @ @} hemic peat (@@,
DODDDD| dark |[DODDD D few (2-10%) @ O DD @ D fragments G @ @ @ @] sapric peat B @ @®
DD @@ red DDODODOD common (10-20%) @ @ @D @ @ @) crystals 3D @ @ @ @fSandFraction 1 2 3 4 5
C®@®DD| oange DD DD D many (20-50%) & & & & & &) veins & & ® & &) coarse (D (D (M M )
O@D@D @D yellow D@D D) abundant (50-90%) ® @ & @ & @& concretions & & @® & &) fine @@ DO D
DD B brown DO ®® &) very abundant (>90%) D D @ D D ) root linings @ @M @ @ @} Clay Fraction 1 2 3 4 5
E®E®® ®| pale |®® ® ® &) Size (1 perlayer) Sur. 1 2 3 4 5 tubules B @ @ @ @) light ®© & D M M)
DODDDDD| gey DODDDDD fine gravel (2-6 mm) D @ OO Size(1perlayer) 1 2 3 4 5| light medium @ @D @D @ @)
D@ gy @B D E®) gravel (6-20mm) @O @ O @ @ O fine (<2 mm) D GO @D M M) medium & @ & @ @
1 2 3 4 5|Contrast |1 2 3 4 5 coarse gravel (20-60 mm) G @ @ G @ @) medium (2-6 mm) @ @ @ @ @fmedium heavy @ - DD
@@ faint (DO cobbles (60-200 mm) @ G @ @ @ @) coarse (6-20 mm) D D @ D @) heavy & & &® & &)
D@D D@ @] distinct | DD @ DD stones (200-600 mm) & & & & & G v coarse (20-60 mm) @ @@ @,
D D B B G| prominent g@ D C.’D@ boulders (>600 mm) & @& & & @& G ext coarse (>60 mm) & & & & &)
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SITE LOCATION:

1

L 1 1 1 1 & J

PROFILE MAP DETAILS SURVEY DETAILS h‘ﬂ
Profile No. | Map Sheet No. Eastings Northings Described By Profile Date Photo Taken (1) No. of Layers ““"
OO D@OOOO@ODOO@O@O@DO@O@® @D @ OO @ O D @ @ d @ @ profile CD ‘-~,
OOODOOODODO®OODODOOOO@®DD @ D O O D & aw @& D site @ @ NSW
@leleeleeedelele el e eleslesleslesles) @eak el  YeslumEshiesies) both profile & sitc @B @
COBODODIBODDODDB®DD@®D DD D D @D|D ® @ @ @ | Nature of Exposure 2) | @ GOVERNMENT
DOOODDOOODOOODOBOODODOOD HODD [es) lun¥esK | auger @
OO OHbOeaedOOHObOO®OO® OO®®® O W G & & pit @ @ B 7
O EOEOBEOOOE®E®OE®E®® ® ® O ® e @ @ ® batter @ €3) i
DD DDDO DD DD DD DODDDDD @ DD DD (&3] @D gully @ s
OO EOHEEOOOEOEOOE®®® > B @ ® ®@® core sample ® Y
DD DDDDDDDDDDDDOO@D DD D DD D @ @ @D other (&
Potential BSAL? (1)]_Site type (1) T NSW SOIL
checked BIOPHYSICAL STRATEGIC AGRICULTURAL AND LAND
i ceota o} LAND SOIL DATA CARD INFORMATION
exclusion SYSTEM
= | VEGETATION LANDFORM ELEMENT (1)
A.S.C. | Vegetation Community (1) alcove cone G footslope @D ox-bow sink hole/doline Please MARK
ﬁ\/ unknown D backplain @D crater foredune pan/playa G® stream channel @® LIKE THIS ONLY:
0o rainforest & bank @& cut face gully pediment streambed @5 OoWOO
wet sclerophyll forest D) bar ® cut-over surface hillcrest pit & summit surface @Y , yse 2B pencil
Iso A O | drysclerophyll forest @ bgach ‘ dgm a® hillsiope @& . plain GD swale @ « No pen or biro
woodland grass u'storey (®§ beach ridge (@  drainage depression @D lagoon GD prior stream @ swamp o Fully erase
woodland shrub u'storey s bench dune lake rock flat talus @) mistakes
GG tall shrubland ) berm embankment landslide rock platform @® tidal creek @®j o Make no
low shrubland & blow-out estuary @ levee ® scald tidal flat @D stray marks
heath @ channel bench @ fan lunette scarp @® tor @} e Numbers in ()
ISG grassland/herbland cirque fill top @D maar scree @ trench @) show max.
swamp complex cliff & flood-out @ mound scroll GD valley flat @® entries allowed
littoral complex
F e g LITHOLOGY TOPOGRAPHY
G Growth Forms (4) Substrate (3) Slope Percent Site Morphology (1)
| tree not identified ~ D limestone @ coarse-basic @) @ @ flat G
L tree mallee a unconsolidated @ tuff @ fine-acidic @) D DD crest @)
Y shrub gravel (€3) breccia fine-intermediate @D DD hillock G
mallee shrub @ sand @ greywacke fine-basic @) D@D ridge @)
c heath shrub & silt (€:3) arkose serpentine @2 @ D@D upper slope Q‘
G.S.G. chenopod shrub & clay €3] dolomite @ gabbro oD midslope &)
(@:9) hummock grass () organic material @ calcrete @ dolerite Gy ® ®-® simple slope @)
® @ @) tussock grass SN alluvium €3} aeolianite @ diorite D@D lower slope (&)
o © sod grass (@) colluvium @ chert @D syenite ®®®® open depression D)
@ @ sedge (D) lacustrine a jasper @ granodiorite G DD closed depression
® ®& &) rush @D aeolian metamorphic @ adamellite Slope Measurement | Slope Morphology (1)
@ @ @ forb G2 marine gneiss @ granite Method (1)
D @ ) fern/cycad @y calcareous sand schist/phyllite aplite G} inclinometer @& ™\ Wwaxing
0 ® &) moss {2 fill @ slate quartz porphyry Abney level G N\ waning @B
amliem lichen G mud @ hornfels @ basalt total station & \ maximal D
D GD liverwort till a@® quartzite @ andesite (G RTKGPS ® \_minimal G
> E& @) vine D) sedimentary @ greenstone @ trachyte LIDAR ™| Aspect (1)
® ® shale a® amphibolite rhyolite Microrelief Type (1)
(EDXEDED LAND USE (1) siltstone/mudstone marble @D obsidian none @ @@
D D national/state parks D) sandstone-quartz @D igneous @ scoria @& normal gilgai & [y (=)
(@) timber/scrub/unused & sandstone-lithic @D coarse-acidic =~ @ ash crabhole gilgai & - () ®
(@) logged native forest conglomerate @ coarse-intermediate @ agglomerate linear gilgai @ [Sw) €12
(@) hardwood plantation )| other lattice gilgai & €3)
affinity softwood plantation &j Identification Method (1 melonhole gilgai &
with O volun./native pasture @y personal assessment( ()D HYDROLOGY other @&
improved pasture (@) geology map @®§ Profile Drainage (1) Permeability (1) Depth (1) & Extent (1)
cropping (§ both assessment & map @J| very poorly drained (D] very slowly permeable D) <500 mm depth D,
orchard/vineyard ) Rock Outcrop % (1) poorly drained & slowly permeable ) > 500 mm depth @
vegetables/flowers GOy nil @® >20-30% D imperfectly drained G| moderately permeable D) <50% area (D
urban D <2% @ >30-50% @& mod. well-drained G highly permeable4!| >50% area D
industrial @2} 2-10% @ >50% @D well-drained &
quarry/mining @4 >10-20% @ rapidly drained @B SITE FlELD NOTES
Sifier G [ Surface Condition S S S
1 ] 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ] 1
SITE CONDITION Current 2)  [papeeted oy — e
S"e Distul’bance(s) (2) cracked @ @ @ 1 1 1 1 ] 1 1 ] 1 1 1 1 1 i 1 1 1 1 1 1 L 1
natural disturbance ggs::‘% self-mulched @D| @ | @ —
no effective disturbance @ loose @®| @ | @ =" =t o= Lt
limited clearing G| @ @® soft ®| @ | ® S S N S ——
extensive clearing @D M D firm @® (€} (@) : : : : : : : : : : : : : JI : : : : : : : :
cleared, no cultivation & D@ hardset @ (&) g T e e e e e —————
occasional cultivation & (&3 &D) surface crust @ @ @ PART I N e R T T T R
rainfed cultivation | @ @ trampled GD @ R T R S S T R S S
irrigated cultivation @ ®® poached a T
highly disturbed D @ @|recently cultivated GD Photo filename/s: . . , . . . o | o . o o, oy
CO'CE) water repellent i 1 1 I 1 1 1 1 L L L L L L I L 1 1 ! L L
@ © gravelly D L L I 1 L L ! 1 1 ! L 1 L L 1 L I ! 1 1 1 L
CRQD other a L I L L L ! L I ! ! | L L I I 1 T S I |
Please do not mark this space.
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LAYER STATUS COLOUR (Munsell, 1994) | Field pH | LAYER NOTES Field pH Test Method (1)
Lower Horizon Moist Munsell Dry Munsell _ §(1 per layer)l 1 | I TR T T —— Raupach (D test strip &)
@ OO O @O @ - (D 0 @ @|ED ® @ @ @ CODCON vy oy oy oy e oy pH meter
OO OPOPOODOEBEDDE I E® @ MDD M) [ T T T R S T W A S HCI (1)
OO OO DB D E @D DB D E® @ D) o no effervescence (D (D M M M)
1 [&DRE&DEDNED) @B @® ao @ @ &I @ DD [€&DI&D, T audible/slight efferv. @ @ @ @ &)
@ @@ @ @ ® GY o D (€3 @ @ &® Dy strong effervescence
®O®®®| 6> @ O0O® © 0O om P R Boundary Distinctiveness
& ®® @, ® ® @ @& [€BRED S e (e (1perlayer) 1 2 3 4 5
D DD @ @D DD ea w0 NN ST not evident (3 & M M M)
& @® @, @® [@XED, (@ p e 5 TN R T sharp (<bmm) @ @ @ @ @)
@ @D>D D @O abrupt (5-20mm) @ O O D &
Lower Horizon Moist Munsell Dry Munsell Field pH T R T R R clear (20-50 mm) D @ @ @ @)
OCO@e@®COOODe & B G0 @ @|Ed @ @@ @ M) @@ T N R S S B R gradual (50-100mm) & & & & &
@O OOOE® DD O mE® D DO® I E® @ OID M) e diffuse (>100 mm
DD>ODOECEeO®@ D@ ® D DB D E DD (@3 €D T M M TR S T T TR S T STRUCTURE
2 DD>DD @ ® a» @ @ @I @ (@& @@ |, . . ¢ 4 4+ 4 4 | |lcradeofPedality(1) 1 2 3 4 5
@ D@D D a & O GY @@ @@ single-grained < @ (D D (D)
OEE®® (G19) @ ®® @ & & [__l&» o R A M I S S T A T massive @ @D @ @D @
& ®® ® L &) @® & G [ T S T S S T S weak pedality @ @D @ @ @
D DCDD), O @ @ @@ T moderate pedality @D @ @ @ @)
@ &> ® [€DXE:D) @ & [e:3 &5 ([N e strong pedality & & & & &)
@ @>®® @@ Fabric(1) 1 2 3 4 5
Lower Horizon Moist Munsell Dry Munsell Field pH I N T sandy (D D M D )
@ @@ DD E® DD DOIEs @ G @ @|E@D @@ 6@ @2 @ @@ TR TR S N TR SN MO S SO earthy @ @D @D @ @)
OO OEE®D EBEDDEB® @ OO D T R T TR S S T T S rough-faced peds G @ & & &)
OO O® DO E D DD ® DD [#-2 5 T T W T P smooth-faced peds D (D @ @ @
3 @ DD @& ® o @ @ D@ @ [&DN&D, [€DUED R R S R Dominant (1) “Ped Shape Sub-dominant (1)
@ @@ @D @ ® G @ @D G @ @ @@ | ) C S [ S 1 2 3 4 5 1 2 3 4 5
& E®® B (:19)] @ D @ & & [@DIeE-D T R I | D@D D o platy D Mm@ O
@& ®@® @® ® ® @& @& ®-® B vy Wy g OO lenticular DD
@D DDD @ D @D D [@ales I R R, N TR R (€DAEDREDNEDRED) prismatic DD
@& @@ @, @ ® @ @ [@DIED VI i S SR Sy N OO@DODD columnar OO @D @D
@ DD D @@ D ® @ ® @| angular blocky |[&® ® & & &)
Lower Horizon Moist Munsell Dry Munseli Field pH | L, I®®® ® ®)| sub-ang. blocky |® ® @& @& @&}
@ @@ OO ®®D @5 (B G0 @ @|Ed M 6B @ @) @ I ooy et DOODDD polyhedral DDDD D
DO DODIE® D@D O B® O D|E I ® @ YA M) IR T S T R A D ® @ ® @ granular (@D REDREDNEDNED,
DD>ODOO>OO® DD ®EED DB D E® @B @) @& i i oy o og oy @D OD crumb O@O@®® @D
4@@-@@3 @ ® ao @ @ DI @ @D D & oy JGD 3D 3D GD GD round G0 o o d» do)
@ DD D (€:D) G @ @D () @ iz oD [ R Dominant (1) Ped Size Sub-dominant (1)
®®E>®® @D @ O @ & ® @& . sy 1 2 3 45 1 2 3 45
® ®&® ® ® ® ® @& BN 5 v oy oG g M@ DD <2 mm splsplcnlianian
@D DD D @@ DD (@8 &0 (TN ST DD 2-5 mm DO
D> ®&® @ ® @& .y oy oy oy O OD 5-10 mm DD
@ @D>®D @D @@ @O 10-20 mm @O D
Lower Horizon Moist Munsell Dry Munsell Field pH | T &l ReDNe-DlE-D) 20-50 mm O®®G®®
@ @@ DD @®IDD D DD @ G @ @|@D @ GO @ M @@ T U RO DN U SO O E®®®® 50-100 mm ®® ® ® ®)
OOODOEEOOOBEIE®E @ DE I ® @ MIAD M- (TR T T SR TR 1 DD DD D 100-200mm  |[D D D D D)
ODDOEOOEO DE DD ® E D) @ il L @ E®®®| 200-500mm [ ® ® ® @)
5C§DCD-CDC’D @B @ @ @ @O D@D @@ DD [&DL&D g g D DD DD > 500 mm @DCDCDCDCD‘
ODODD @D & GO W OO O@ , | | Soil Water Status
O®E®®| 6 (€3} ®® €3} @ ®& , SEGREGATIONS (1 each per layer)
®© ®®® ® ® @& & ®E) Type(iperlayer) 1 2 3 4 5 1 2 3 4 5
@ @D @Y Estimated (@B Y &a) D D D>y 5 not evident &» @ CD (D )| dry @ O O D D)
® @@ @)} Effective @ ® [@pfe:D (@le:> I calcareous @D @D @ @ @J mod. moist @b @ & & &
@ @@ @ Rooting [@len gypseous B @ @ @ @ moist D @D @D @ @
s Upper Depth (m) Sample Taken COARSE FRAGMENTS manganiferous @ @ @ @ @) wet D D @ @ @)
U @ @@ @@ O-@ @) (3perlayer) 1 2 3 4 5 Type(iperlaye Sur 1 2 3 4 5 ferruginous & @& @® @ &) TEXTURE
@ D@ OO @D @ disturbed CO @ D @ @}  not evident @ @ @ CD (D (D ferromanganiferous @® @ @& @® @) (1 each per layer)
B (@ XEDIED) D @@ @fundisturbed GO @ @ @ @ not identified @& @ @ @ @ @& organic D D D @D DY TextureGrade 1 2 3 4 5
S D> D @ D) bulked ®®® @) assubstrate @ D DD D &) not identified & @ @ @ &) sand @@ D D D
T ®®e® @D @@ @ibulk density D CD D CD (DY as rock outerop @ @ @ other @ @ @ @ @] loamy sand WD & @ @)
R|® ®® & @&+@ &Y Base of Observation (1) |las parent material & & & & & GjAmount (1perlayer) 1 2 3 4 5] clayeysand @ @ @D @D @
A ®& ®® & @® @& layer continues quariz ® ® ® ® ® @& none (D D M M @} sandy loam M @ @ @ @)
T D DD D O D) soil continues @) feldspar D D @D D @D @D very few (<2%) @ @D @D @D @D loam & ® ® & &)
@ ®@® & @@ &) equipment refusal silcrete @ ® @ @ @ &) few (2-10%) O D D @ D) silty loam @& @® & @& @&
E D DD D DD D) bedrock reached D) ironstone (& D @D @ @ @) common (10-20%) @ @ @ @ @fsandy clay loam D @ D D @
Dominant (1) b-dominant (1 bauxite D (D GO @ d® many (20-50%) & & & & &) clay loam (& @ @ @ @
1 2 3 4 5 |Abundancej1 2 3 4 5 shells @D a a a abundant (>50%) @& @& @® @ @jclay loam sandy D @ @ @ @)
& & & ®|not evident| ® @& ® @ @& charcoal @ 2 G @ @ G@)Strength (iperlayery 1 2 3 4 5 |silty clay loam d® @@ @ d»
OO <% DOO@O@OD pumice G @ @ @@ @ 3 weak (D D D D ) sandy clay D dD @D @D GD
OODDD| 2-10% DO DD opalised wood 3 @ G D D GD) strong @ @O @ @ @) silty clay @ 3 @ G2 G
D@D D@D| 10-:20% DGO @D D @) other 3B 0B GB G G® (BY Form (1perlayer) 1 2 3 4 5 clay 3 @ @ @ G
DD ® BB 20-50% |BE® ® ® &) Amount (1 perlayer) Sur. 1 2 3 4 5 | soft segregations G D D D fibric peat G@ a» 3@ da)
1 2 3 4 5| Colour [1 2 3 4 5 very few (<2%) @ @D @D @D @ @) nodules @ @ @ @ @} hemic peat @ 0@
OO DDD| dark |[DDDDD) few (2-10%) @ D O D D &) fragments G @ @ @ @} sapric peat G @)
(@@ AEDAEDNED) red DD D common (10-20%) @ @ @ @ @ @) crystals B @ @ @ @} SandFraction 1 2 3 4 5
D@D | orange B @ D D) many (20-50%) & & & & & &) veins & ® & & &) coarse (D (D M M Y
OO D yellow DD D abundant (50-90%) ® & ® ® ® & concretions ® @® & @& @) fine @D DD DD
O DB brown O ® @) very abundant (>90%) D D D @D D 4 root linings @ @ @ @ @ Clay Fraction 1 2 3 4 5
& E® ® ® pale OE®® ® Size (1 perlayer) Sur. 1 2 3 4 5 tubules @& @ @ @ @) light (3 M & M M)
DDDDD| gey DODDDDD fine gravel (2-6 mm) M @D D DO @ @) Size(1perlayer) 1 2 3 4 5] lightmedium @ @ ® @ @)
DB gy BEODBDOD®D gravel (6-20mm) @ @O @D D @D @ fine (<2 mm) (D GO D M M) medium & @ & & &)
1 2 3 4 5|Contrast ({1 2 3 4 5 coarse gravel (20-60 mm) G G G @ @ @Y medium (2-6 mm) @ @ @ @ @jmedium heavyy @ @ @ @ @
DO DDD@D| faint | DD D cobbles (60-200 mm) @ @ @ @ @ coarse (6-20mm) O @D @ O O heavy ® & & & &)
D@D DD @] distinct | @@ @) stones (200-600 mm) & & & & & Gy v coarse (20-60 mm) @ @ @)
D D D D )| prominent |CD D D D D) boulders (>600 mm) B B ® B @B B ext coarse (>60 mm) & B & & &)
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SITE LOCATION: <A ISI 2&’ 1 1 f 1 I 1 1 1 L | L L L 1 L 1 1 1 1 1 1 1 1 L 1 1 1 1 1 L 1 1 |
PROFILE MAP DETAILS SURVEY DETAILS 0“
Profile No. | Map Sheet No. Eastings Northings Described By __ Profile Date Photo Taken (1) _ [No. of Layers ‘(“"
O OOOOOO@ODOO@O@® O OO®@D@ @O O O @ @ @ @ @ dD @ @ profile @ ‘___*_)
COOOOOOO@®OOODODOOO@®OO OO D D@ @ G o @ D site @ @ NSW
@Ealesiereerieer)@ieleianl ¥ lealelolelealoal O ealea) Je)l - Jelinlsmiesles) both profile & site @@
PODODDDBODDDDD®DDD D DD D D D|D @ @ T D | Nature of Exposure 2) | @D GOVERNMENT
O D DD ODOODODODODODODODODODOODDDD @ @& O @ auger @D @
©lesler el Jesleles) Jerlerlol[ecsierlesteal” Jerler erlerlerles) ® @ w & & pit @@ @
ECEEEEOEO@®EOEOOOEE@E®®® ® ® @ ® & & @® ®® batter (@)
DO BDDDDDDDDDDDDDDDD DD DDD asfeD, gully @
OO OEOOEEOEOOOEOOOO®O@®® D @ ®®® core sample &
DD DDDDDDDDDDDDO@®DDD DD D DD D @ D other (® NSW SOIL
Potential BSAL? (1)} Site type (1)
checked ] BIOPHYSICAL STRATEGIC AGRICULTURAL | ANDLAND
b (3 i ceted | LAND SOIL DATA CARD INFORMATION
exclusion SYSTEM
ene | VEGETATION LANDFORM ELEMENT (1)
A.S.C. | Vegetation Community (1) alcove @ cone @ footslope ox-bow GD sink hole/doline Please MARK
{Zl/ unknown backplain @D crater GD foredune pan/playa stream channel LIKE THIS ONLY:
0 rainforest @) bank cut face gully pediment @ streambed @) OoOWWOO
wet sclerophyll forest & bar ® cut-over surface @G hillcrest (D pit G summit surface &) Use 2B pencil
lso AO dry sclerophyll forest G beach @ dam hililslope @8 plain swale No pen or biro
woodland grass u'storey (3§ beachridge (@  drainage depression lagoon G® prior stream (@ swamp Fully erase
woodland shrub u'storey @By bench @ dune lake rock flat @G talus @) mistakes
GG tall shrubland @ berm @ embankment landslide @@ rock platform @® tidal creek @j o Make no
low shrubland & blow-out estuary @ levee ® scald @G® tidal flat @D stray marks
heath @@ channel bench @ fan @ lunette @ scarp @® tor @ ¢ Numbersin ()
IsG grassland/herbland @D cirque fill top @@ maar scree @ trench @) show max.
swamp complex cliff & flood-out @ mound scroll A valley flat entries allowed
littoral complex @
F dovisgelat LITHOLOGY TOPOGRAPHY
ﬁ Growth Forms (4) Substrate (3) Slope Percent Site Morphology (1)
1 tree not identified @ limestone coarse-basic @ @ @O flat 3D
L tree mallee % unconsolidated @ tuff @ fine-acidic @ O OD>D crest &)
b shrub gravel @ breccia @ fine-intermediate @) (@) eales)] hillock @
mallee shrub @ sand @ greywacke (1)) fine-basic D DD ridge @)
C heath shrub & silt €3] arkose @D serpentine ¢ &3] upper slope &
G.S.G. chenopod shrub &) clay @® dolomite gabbro GO @ E®® midslope @Y
[@:9) hummock grass @ organic material @D calcrete dolerite G ® ®® simple slope D)
& ® & tussock grass & alluvium @ aeolianite @@ diorite @ DD lower slope &)
oo sod grass (@) colluvium @ chert @D syenite @ @@ open depression ()
@ @ sedge 0 lacustrine a@ jasper @ granodiorite G [€BJEBlED)] closed depression G0y
® E& &) rush @D aeolian metamorphic adamellite Slope Measurement | Slope Morphology (1)
@ @ @) forb ) marine @ gneiss @ granite G5 Method (1)
D D @) fern/cycad Sy calcareous sand @@ schist/phyllite @ aplite G7) inclinometer @® ™\ waxing @)
R ® &) moss 0D fill slate quartz porphyry Abney level @) \_ Wwaning W8y
[EDXes] lichen @5 mud hornfels @D basalt total station & maximal )|
D @D liverwort &) till quartzite andesite (G RTK GPS ® \_minimal @)
E By vine dD) sedimentary M greenstone @ trachyte Gy LIDAR &M Aspect (1)
D @ shale @) amphibolite @ rhyolite @ Microrelief Type (1)
D &) LAND USE (1) siltstone/mudstone @@ marble @ obsidian [Goy none @@ @@
D @D national/state parks CDj sandstone-quartz igneous @ scoria [y normal gilgai & () (1)
) timber/scrub/unused @) sandstone-lithic @D coarse-acidic @@ ash Gy, crabhole gilgai @ @ @) ®
O logged native forest &) conglomerate coarse-intermediate @ agglomerate linear gilgai & b
D hardwood plantation @ other &D lattice gilgai & (€3}
affinity softwood plantation &) Identification Method (1 melonhole gilgai &
with  Cf volun./native pasture personal assessment( HYDROLOGY other &
improved pasture ) geology map @Bl Profile Drainage (1) Permeability (1) Depth (1) & Extent (1)
cropping @ both assessment & map GO very poorly drained CD| very slowly permeable D <500 mm depth (D
orchard/vineyard CD) Rock Outcrop % (1) poorly drained & slowly permeable & > 500 mm depth &
vegetables/flowers dD nil @ >20-30% G®f imperfectly drained G| moderately permeable D) <50% area (D
urban <2% @ >30-50% ®) mod. well-drained @ highly permeable @@ > 50% area D
industrial @ 2-10% & >50% D well-drained &
quarry/mining G >10-20% @ rapidly drained @B SITE FIELD NOTES
other G [ Surface Condition = L
1 1 1 1 1 1 1 1 1 1 1 1 ] 1 L 1 1 L 1 1 1 1
SITE CON DITION current (2) weEtx(g)ecBertyj (2) 1 L 1 1 1 L 1 1 k 1 1 1 | 1 1 1 ! 1 1 1 1 I
Site Disturbance(s) (2) i cracked @| @ | @ —t 1
natural disturbance D) Cover % self-mulched @| @ | @ : : : : : : ,I : : : : : : : : : : : : : =
no effective disturbance @ loose @9 @ !
limited clearing @® @ «» soft & a (&) : : : : : : : : : : : : 'L : : : : : : : : :
extensive clearing | 4 M firm @& [€3) €3] N I —
cleared, no cultivation & o@D hardset @ @ I Tl e e i T R S AT
occasional cultivation & @O surface crust @ €:3) @ T T T
rainfed cultivation & @@ trampled & @ R SR R R S N S S R T
irrigated cultivation & D@ poached G ao e T e e T T T S S ——
highly disturbed D @ @®|recently cultivated @D Photo file name/s: | L 1 1 fi =y 1 L L L L 1 L I L i
(@) water repellent @ I I I 1 1 I L 1 L I L L L L L L L I I L L I
@ ® gravelly D 1 L L 1 1 I L 1 1 1 ! ! L L o i I L L 1 | L
@D D other (6K) (€K)
Please do not mark this space.
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LAYER STATUS COLOUR (Munsell, 1994) | Field pH | LAYER NOTES - Field pH Test Method (1)
Lower Horizon Moist Munsell Dry Munsell _ §(1 per ayer)j 1 | T T R R B Raupach CD test strip &)
OOO@OOESO®@ e @ [ 6 @@ @@ @® 6 (@ @) @- [T T S (T N S pH meter @@
OO DOBEED O m® D DO® I ® @ O M) felioeie JF G B Nfl § B HCI (1)
DD DEHOOD 5 @ (® C5 @|TD D @ @D @) (€5 &> T S R T I S S no effervescence D G M M M)
1 D> @ ® o @ - O @ DD (&b €D NI T S S T T T T audible/slight efferv. @ @ @& @ @)
@ @@ D @ ® G @ GY @ @ WY v i @ % i TH i strong effervescence
® ®E @ ©® O ® O ®®& . Boundary Distinctiveness
®©E®® ®® @ & [€:DLE:-D I T T U S ST SR T W T (1perlayer) 1 2 3 4 5
@ DD D DD @D @ COCE ey ey oy g Gy g not evident (4 D (D D M)
@ @>® ® @ ® @ & @nl e ST T T R R sharp (<5 mm) @D @ @ @ &)
D D> D @@ abrupt (5-20 mm) @ @ & @ )
Lower Horizon Moist Munsell Dry Munsell FiedpH|2] clear (20-50 mm) GO @ @ @ @
O@OO@O@ OGO @O @ CO/@ @ GO @ M|ED @ @ @ @) € ¢5 TN T T R R T gradual (50-100 mm) & & & & &)
®®®®®®®®£®®®O®®®®®®®® R T T e e S diffuse (>100 mm
DODD>DOE>EOOE® @®OCHDDEDD ED D (&0, 67 N w Ny I T A A STRUCTURE
2@@3-@@ @B ® DH® O@D@® O@ @ . . . , . . .  , | lcradeofPedality(1) 1 2 3 4 5
@ @D D @ ® @ @D G @ @ (i e T S T T e T single-grained e e D
& E® @ @ DD @ [@DXED, (60 I T T R S T R A massive @ @D @ @ @)
@ ®® ® @ ® @® @& @&® P S T TR O e T R A S weak pedality @ & & & &)
D D>DD DD @D D (@2 (@0 [ G S T moderate pedality D @ @ @ @)
@ @@ ® @ @ @ @& (@:D(€:D. I R S T A A strong pedality & & & & &)
OD>E@® @@ Fabric(1) 1 2 3 4 5
Lower Horizon Moist Munsell Dry Munsell FieldpH § 3 e I e S R (R sandy (3D D D @D
OO O®eO®D® @ B G0 @ M|E @ 6B d2 M) (€p a0 I I S A earthy @ @ @ @D @D
O®DODODOE DD O BEO®OBEODOODY | rough-faced peds & ® @ @ &
(@@l _Je3lles) X l&s) D@ D DO E® DD (@ _ | N T T e P smooth-faced peds @ @ @ @ @
3 DD @B ® a@ @ - O|d@m @ @S @& Dominant (1) Ped Shape | Sub-dominant (1)
@ @@ D @ ® G @D () @ @ ®@ | 1 2 3 4 5 1 2 3 4 5
OE®D® @ ® @ @D ® & e-D [ S S T OO DDD platy O@ME M
® ®>® ® @ ® @& & ®®Ey 0 OO DD®D lenticular DODDODDDD
O DO>D D @D D @D @y (@8 @0 (T T S T OO prismatic DD
@O ®&>® ® @ ® @ & ®e® L OO columnar O@DODEDPD
D D@D D @@ B @ @ @ G| angular blocky |® ® & & &)
Lower Horizon Moist Munsell Dry Munsell Field pH | 4 [ L I ® ® @ @) sub-ang. blocky |[® ® & @& &)
@ @@ @D E O D OfEd @ @ @@ @|E@D @ @3 @D (@D CD T T S DODODDD polyhedral D@D D)
DOOOOOEEEOOEEEOOEBEOOOD . DB granular @ ® G ®
DD DEOODNDBDDOEEE DB D ®ED D o @O O©® crumb O@®O@®© @D
4@@-@@ @ @ a @ @ DI @ [€&DRED @& oy e oy o D dO d® G dD round D do d» o doy
@ DD D €:D) (@) @@ () @ D @@ Dominant (1) Ped Size Sub-dominant (1)
& ®® ®, () @ ®®® @ [€DXED [€DLED I T S 1.2 3 4 5 1 2 3 4 5
@& ®@® ®, ® ® & ® @®@® S DODODDD <2 mm O DD
@D DD D, @D D @@ oy OO 2-5 mm DDDODO@D
@ @® @, @ ® (€N €D, ®&®& DD DD 5-10 mm (DR EDIE&DREDNED
DD>DD @@ OEODD 10-20 mm OEEDD D
Lower Horizon Moist Munsell Dry Munsell Field pH § 5 | i g 4 i IS 20-50 mm O®®® G
@ @@ O®O®D @D B G0 @ @@ ® E@d @2 @) oo oy O ®®® ® 50-100 mm ®®® ® ®
OO ED EER@E @ DEME @ DD D v vy a w i D@ DD| 100-200mm (D D D D D)
DDDODEDHOOD D D ® ED DB D ® @D D) (@2 €2 T N TR T @B 200-500mm [ @
5@@-@@ @B ® D @ @ O|d@m @@ @D D [€p&D I =gy DD DDD > 500 mm D D DD D
DODDD ® @ GO@D @ DO @D Soll Water Status
e ® @ © O © O oy . . SEGREGATlONS (1 each per layer)
®O®® ®® ®®] @@ , , ., |Type(iperlayer) 1 2 3 4 5 1 2 3 45
@ @@ @y Estimated @D D DiCT) TR sy not evident @ @ @ D )| dry e @@ D D
@ @@ @) Effective @® @ &) @@ L calcareous @ @ @D @O @ mod. moist @ @ @ @ &)
@ @@ @} Rooting [€DllED gypseous & & & & &) moist @ @ @ & &)
S Upper Depth (m) Sample Taken COARSE FRAGMENTS manganiferous @ @ @ @ @ wet D @D @D @)
U @ @@ @@ @-@ @ 3perlayer) 1 2 3 4 5|Type(iperlayer) Sur 1 2 3 4 5 ferruginous & & & @& &) TEXTURE
@ DD D @D Y disturbed D @ (€3N €D not evident @@ @® & (D (D ferromanganiferous @& @ @& @& @®) (1 each per layer)
B DO D>@D D @O-@® Dfundisturbed @ G @ @ @] not identified @ @ @ @ @ @ organic @ @D @D D D} TextureGrade 1 2 3 4 5
Sl D D D) bulked @ & & @& &) assubstrate @D D @ @ @ &) not identified @ & & @ @ sand @@ & D D)
T®o® (D @ @jbulk density (D D D CD (D) as rock outerop @ @ @D @D @ other @D @D @D @ @] loamysand @ @D @ @ @)
R|I® ®® & &-@ @& Base of Observation (1) fas parent material & & & & & GjAmount(iperlayer) 1 2 3 4 5| clayeysand @ @D D @
A & ®&>® & E® & layer continues @By quartz & ® ® & & &) none @@ @] sandyloam @ @ @ @ @)
T @D D@D D DD D) s0il continues &) feldspar @ D D @D @D @D very few (<2%) @ @ @ @ @ loam ® ® ® ® &)
@ ®® O@ @® @) equipment refusal G silcrete @ O ® ® ® @ few (2-10%) G @D & & @ silty loam ® ® ® ® &)
E @D DD D G- D) bedrock reached CDjf ironstone & (D G @ @ @) common (10-20%) @ @ @ @ @jsandy clay loam D D D D @)
Dominant (1) b-dominant (1 bauxite D @D d® D @ many (20-50%) & & & & &) clay loam @& @ ® ® @
1 2 3 4 5 |Abundance] 1 2 3 4 5 shells a @D @D @Dy abundant (>50%) & @& @ @& @fclay loam sandy D @D @ @ @)
@ @ @ & | not evident|® @ @& @& & charcoal @ @ d@ @ Strength (1perlayer) 1 2 3 4 5 fsilty clay loam d® d®» GO ao
OO <2% OO O@D pumice 0 @ @ @ G ) weak (D D M M @) sandy clay @D @D D dD G|
ODDODO@| 210% DO opalised wood (® » @D (D @D () strong @ @ @D @D @ silty clay 2 @ G2 G @)
D@D @@ 10-20% DO @ @) other G® G® @B (B G® B} Form(1perlaye) 1 2 3 4 5 clay 3 0@ G @ G3)
DO DB 20-50% D D) Amount (1 perlayer) Sur. 1 2 3 4 5 || soft segregations GO (D (M D D fibric peat @ G @ GD G2
1 2 3 4 5| Colour [1 2 3 4 5 very few (<2%) @ @ @D @ @ @) nodules @ @ @ @D @ hemic peat d® @ A
OODDD| darkk [DDD &D few (2-10%) @O O DD @D D fragments GO & @ @ @]  sapric peat @ d®
(@3lledfenienlien) red (@l @) eienled common (10-20%) @ @ @D @ @ @) crystals 3 @ @ @ @) SandFraction 1 2 3 4 5
DD @ @D orange DD D D) many (20-50%) & & & & & &) veins ® ® ® ® & coarse (D M D M M)
DO D yellow @D @D abundant (50-90%) & @® ® ® @® &) concretions ® ® ® @& @®) fine DD D DD
@S| brown & D) very abundant (>90%) (D M M @ D M) root linings @ D @D @ | Clay Fraction 1 2 3 4 5
B EE®®® pae ®®®®® ®) Size (1 perlayer) Sur. 1 2 3 4 5 tubules @ ® ® ® @) light @ O D M M)
DODDDD| gey DDDDD fine gravel (2-6 mm) (D (D M M M D Size (1perlayer) 1 2 3 4 5| lightmedum @ @@ @D @D
EE®O® gley OB ® @& gravel (6-20mm) @ @O DD @D @ fine (<2 mm) D D D M M) medium & @ & & &)
1 2 3 4 5|Contrast {1 2 3 4 5 coarse gravel (20-60 mm) GO @ @ G @ & medium (2-6 mm) @ @ @ @ @fmedium heavy @ @ @ @ @)
D @] faint | D [ERlED cobbles (60-200 mm) @D @ @ @ @ @) coarse (6-20 mm) A @D @ @ @) heavy & & & & &)
D@D @@ distinct DD @D D) stones (200-600 mm) & & & & & G v coarse (20-60 mm) @ @ @ @ @)
DDDDD prominent |G D & D & boulders (>600 mm) @& @& @& C!Dg &) ext coarse (>60 mm) & & & & (B
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SITE LOCATION: Lklslgl 1 1 e o L 1 1 1 VS e e TR N, (S (S| 1 L1 1 1 R 1 1 L1 1 1 |
PROFILE MAP DETAILS SURVEY DETAILS
Profile No. | Map Sheet No. Eastings Northings Described By Profile Date Photo Taken (1) No. of Layers|
O OOO@O@ODO@OOD®O D@D @@ D @O @ @ @ @ @D @ @ profile CD
OOOOOOODO®DODOODODOODO@®DD @O DD @ &b ao & D site @ @
@l eerlee) eleiesieslelereslesleslesiesies) OO O@® D T G DD both profile & site @® @
OO DODODOO®BODOOD O @ @@ G @ @ & @| Nature of Exposure (2) -
OOOOOOOOmCOe® OO OLOOOOmOe @siesiesies) @ @ W @ .. auger (D D
OO OO OEOOOOLOOOO® OOE® & @ 0 & & pit @ @
ECOEEOEOEOBEOEOOOEO®®E®®®®® ® ® @ @) - ® ® batter & @ 4
DD DDDODD DD DD DODDDDDD D) €D @) DD gully @
OO OOOODO@OOEOO®HE®DOEOEO®® @O ® @ @ @ D core sample (& R
DD DDDDDDDDDDDOEW D @D DD DD (@B) @D D, other ® NSW SOIL
Potential BSAL? (1)§ Site type (1)
anecked @] BIOPHYSICAL STRATEGIC AGRICULTURAL AND LAND
e oo LAND SOIL DATA CARD INFORMATION
exclusion SYSTEM
ore | VEGETATION LANDFORM ELEMENT (1)
A.S.C. | Vegetation Community (1) alcove @ cone D footslope ox-bow GD sink hole/doline Please MARK
2 \/\ unknown D backplain crater GD foredune @ pan/playa stream channel @) LIKE THIS ONLY:
o rainforest & bank cut face @ gully pediment streambed @ OoOWOO
wet sclerophyll forest (D) bar @® cut-over surface G hillcrest pit GD summit surface @Y , yYse 2B pencil
lso AO dry sclerophyll forest G beach dam hillslope @~ plain GD swale « No pen or biro
woodland grass u'storey (3 beach ridge D drainage depression @D lagoon G® prior stream @ swamp o Fully erase
woodland shrub u'storey bench dune d» lake rock flat G» talus @) mistakes
GG tall shrubland @ berm embankment landslide @@ rock platform @® tidal creek @j « Make no
low shrubland & blow-out estuary @ levee ® scald @® tidal flat @D stray marks
heath @@ channel bench @ fan @ lunette @ scarp @ tor o Numbersin ()
ISG grassland/herbland GO cirque fill top maar scree @D trench @) show max.
swamp complex GD) cliff @& flood-out @ mound G scroll G valley flat @® entries allowed
littoral complex
F i LITHOLOGY TOPOGRAPHY
I\‘I\| Growth Forms (4) Substrate (3) Slope Percent Site Morphology (1)
1 tree not identified @ limestone @ coarse-basic @) @ o> flat CD)
L tree mallee g unconsolidated @& tuff @ fine-acidic @) DD crest )
Y shrub gravel D breccia fine-intermediate @D DD hillock @)
mallee shrub sand @ greywacke fine-basic @®) DD ridge D
c heath shrub & silt (€3] arkose @ serpentine @ @ @D upper slope &
G.S.G. chenopod shrub &) clay @ dolomite gabbro @ ®® midslope @Y
(@3] hummock grass @ organic material @ calcrete @) dolerite GD & ®® simple slope @)
& ® &) tussock grass @B alluvium (€3] aeolianite @@ diorite DD lower slope (&)
D © sod grass () colluvium @ chert @ syenite Gy @D open depression (D)
@ @ sedge lacustrine @ jasper granodiorite ~ G® D@ closed depression
® ® E) rush aeolian a metamorphic @ adamellite Slope Measurement | Slope Morphology (1)
@D @ @) forb marine @ gneiss @D granite E® Method (1)
D D @) fern/cycad calcareous sand d® schist/phyllite @ aplite inclinometer @B N\ waxing @
0 ® & moss D) fill @ slate @D quartz porphyry GBX Abney level @ N\ Wwaning @)
[EnXa»] lichen G mud @ hornfels @D basalt G2 total station & maximal )
D @D liverwort till quartzite @@ andesite RTK GPS ® \_minimal G|
> & &) vine @D sedimentary @ greenstone @ trachyte Gy LIDAR | Aspect (1)
@ @ shale a® amphibolite @ rhyolite Microrelief Type (1)
S & &) LAND USE (1) siltstone/mudstone marble @ obsidian Gy none @® @@
a @ national/state parks D) sandstone-quartz @D igneous @ scoria normal gilgai | ow ((NI=]
D timber/scrub/unused @) sandstone-lithic @D coarse-acidic @ ash @) crabhole gilgai @& () (5] ®
O logged native forest D) conglomerate @ coarse-intermediate agglomerate linear gilgai (S (612
D hardwood plantation @) other @D lattice gilgai & &
affinity softwood plantation & Identification Method (1 melonhole gilgai &
with O} volun./native pasture @ personal assessment( HYDRO LOGY other &
improved pasture ) geology map @] Profile Drainage (1) Permeability (1) Depth (1) & Extent (1)
cropping & both assessment & map GOf  very poorly drained (D| very slowly permeable <500 mm depth D
orchard/vineyard (& Rock Outcrop % (1) poorly drained & slowly permeable &) > 500 mm depth @
vegetables/flowers D nil @ >20-30% ®J imperfectly drained (| moderately permeable CD) <50% area (D
urban D) <2% @ >30-50% @ mod. well-drained @ highly permeable @®{ > 50% area @
industrial @ 2-10% & >50% @ well-drained &
quarry/mining @G >10-20% @ rapidly drained @ SITE FIELD NOTES
Sty &1 Surface Condition s = el e
1 1 I 1 1 1 1 1 1 1 1 1 1 1 L 1 1 ] 1 1 1 1
SITE CONDITION i d IR+ it 1 P I —
Site DiStuI’banCe(s) (2) Ground Cl’aCked CD @ @ 1 L 1 1 1 1 1 1 1 1 1 1 1 1 t 1 1 1 1 1 1 1
natural disturbance CD| ~ oo, self-mulched @| @ | @ : : : : : : : : : : : : : = —
no effective disturbance @ loose @B| @ | @ =ttt 1
limited clearing G @ & soft & € ) @ : : : : Il : : : : : : : : : : : : : : : : :
extensive clearing @D D D firm ® @3] (€3) Pl i e m R G R
cleared, no cultivation & @D hardset @ (€8 P A T R LT R T T S T G S
occasional cultivation ®) DD surface crust & @ € P T T S R R T S T T T
rainfed cultivation D @@ trampled D @ T R
irrigated cultivation @& @ ® poached d® T
highly disturbed D @ ®)|recently cultivated GD Photo filename/s: ., , . . o o 4 4 44
@D @ water repellent G2 1 I ! ! 1 1 1 I L L L I I L 1 ! 1 ! 1 L i
@ ® gravelly D L ! L L i ! 1 L L L L I I 1 I L e = 1 L L
(ED D other @® @_) [€E)) EEEEET= L L 1 1 — 1 L L L
Please do not mark this space.
(0 0 0 0 0 0 (el e e e 4063
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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 layer)j 1 | (I S T T S S T Raupach (D test strip &)
@OOO@O@e® @ O|/@ ™ 60 @ (@D @ 6 @ @) (Gnra [ TN S T CU T pH meter @»
OoOe@OoOOE;®ED O m® D OO ® @ D M) I (N S N, R R R N R T HCI (1)
OO WMOOOD D@ O 2D DD ® @D D) @D T N S S S S N R no effervescence D M M M M)
1 DD @ ® @ @D (@) D [€DI&D, e T T S O O I audible/slight efferv. @ @ @ @ @)
@@ @ @ ® & - @ & @ (€5 cD (ST T S A T, strong effervescence G G D D
OO®>®® & @ O® @ ®F&| N 4 i i 4 v 44y Boundary Distinctiveness
® ®® ® ® ® @® & €260 [ S T DR R R S (1perlayer) 1 2 3 4 5
D DD D D@D @ D [@al@d T I S T A T AR T not evident (D D M M M)
@ ®>® D ®® @ @ T S T T SR sharp (<5 mm) @ @D @D @ @&
@ D@D D @@ abrupt (5-20 mm) & & @ & @)
Lower Horizon Moist Munsell Dry Munsell FieldpH [2] | | | T clear (20-50 mm) @ @D @ @ @
OOoO@e®O e - D 6 @ @|E» @ 6 @ @) @@ O S R S S S T gradual (50-100mm) @ ® ® & &
O®ODOOE®OD O BEEOODEBE®DODOODOD diffuse (>100 mm
DOD>ODODOe®OD @D @ @ @D DB D E® @ D) O I R T T S T N T T STRUCTURE
2@3@-@3@ @ ® D® OODO@® @D @D . . . . 1+ 4+ + ., lcradeofPedality(l) 1 2 3 4 5
@ @@ D @ @ G @ G @ @ @@ e ) single-grained @® M D
O OE®® €O @ ®® @ ® & (@20 | T T A S S R S massive @ @D @D @ @
® ®E® ® a e @ @& @@ o i § G5 p g weak pedality @ @ @ & @
@D DD D @D ) A L, | e ey oY moderate pedality D @ @ @ @)
@ @ ® @ ® @ &) (@0 | T A e strong pedality & & & & &)
@ @O® D @@ Fabric(1) 1 2 3 4 5
Lower Horizon Moist Munsell Dry Munsell Field pH | 3 S T O T A (T sandy (D (D M D
@ OO O ® @D 25 ® 60 @ @|E@d @ 6B @ @) @@ T ST ST T S S N W T earthy @ @O @D @ @)
OO OEE®®D OBEEDDEBE® @ DD DD [T R S | SO [ S SN [ U | S rough-faced peds @ @ @ @ @
OODODDE OO D E DD D E D [@3leD Y Y SO ! (o e smooth-faced peds G @ @ @ @
3 DD D @® D @D O @@ [€DRED & Dominant (1) Ped Shape | Sub-dominant (1)
@ @@ @D @ ® GY @ @ GY @ @ @@ T SO NS, S [ R 1 2 3 4 5 1 2 3 4 5
OE® D © @D @ [€p)eD Gy oy o ey KDADIED €D D) platy DO DD
® ®® ® ® ® @& @& @&y , 4 o oy 4oy OO lenticular DD
@D D@D @D @D D@ 4 4 OO ® prismatic [€DA&DAEDREDNED
® DB D @ ® o ®o® ., OO columnar OODD D)
@ D@D @@ B ® @ & @®| angular blocky |® & & & &)
Lower Horizon Moist Munsell Dry Munsell Field pH | 4 l L I ® ® ® ®)| sub-ang. blocky |@® @ & & &)
@ OO OO ® @D 2D B GO @2 @M|@D M EB @ @) GRaD [ S R DODODDD polyhedral DODODDD
OO OOEE®® @D S B@EDOEBDEOOIDOOY O@®E®® granular O®®®®
DD OEOO® @D @D D E® @ DB D E @ D) @@ e e iy O ®O®©®D crumb [€DAEDIECBREDNED
4@@-@@ @B ® @ @ @ @D @®@ DD [€DIED, O ey S S T D do (o O dD round @ o @O D do)
@ @D D @ ® GY @@ G @ @ @@ Dominant (1) Ped Size Sub-dominant (1)
(€D EIEDNED) ED @ O® @ & @& &E®) L g ey 1 2 3 45 1 2 3 4 5
@® ®® @ ® ® @& @& @& I S S R D (DA @ M) <2 mm OO @Oy
@ DD D @D @ M [@aled PR R T T R R OO 2-5 mm (@2 N EDNEDAEDNED,
@D @ ® @& @& @@ TR T S S — ODDODOD 5-10 mm DD
@ @@ D @@ @siesiesiesies)] 10-20 mm @O@EOODODD
Lower Horizon Moist Munsell Dry Munsell FieldpH | 5 | S T &-Plesldvia-NeD) 20-50 mm OEOOO®
©OOO@OOE®®D 25 ® @ @ @|@D @ E® @2 @) @@ T e EE®®® 50-100 mm @O ®®®
OO DEEE®D OB DEBB® @D OO @) A N N D S DDDDD| 100-200mm [ DD DD
DD OO DB DB D E® D @@ . A @® @@ 200-500mm | ® ® @ @)
5C¢DC®-C€DGD @ ® @ @ @ @|@Mm @ DD [€DJ&D e DD DD D > 500 mm D D D D )
@O@D @D @ OO @ O O@x Soil Water Status
OE®®E®| 6 (€3} ®E ©@ o ®& , | SEGREGATIONS (1 each per layer)
® E®® ® ® ® ®® @@ , , , | Type(iperlayer) 1 2 3 4 5 1 2 3 45
@D @@ @) Estimated DD DD @y not evident @ @@ (&D) dry @ CO D D )
@ @@ @) Effective @ ® @ @ @& o, calcareous @D @ @ @ @ mod. moist & (@) er)en
@ @@ @) Rooting @) gypseous DD @ @ D moist D @D @D @
s Upper Depth (m) Sample Taken COARSE FRAGMENTS manganiferous @ @ @ @ @) wet @D @ @ @ @)
U @ @@ @Of@ @@ @y (3perlayer) 1 2 3 4 5|Type(iperlayery Sur 1 2 3 4 5 ferruginous & & & & &) TEXTURE
@ OO O @+ ) disturbed D @ @ @ @]  not evident @ @ @ D @ ferromanganiferous & & @ @ & (1 each per layer)
B [@X @Dl @D @D @@ @jundisturbed G @ @ @ @} not identified @D @ @ @ @ &) organic MDD @D @D @D DY TextureGrade 1 2 3 4 5
S o@o>® D O &) bulked @ & @& ® &) assubstrate @ D DD D @ not identified @& & ® @ @ sand O @ D D M)
T ®o>® D @@ @jbulk density (D (D D D (D as rock outcrop [€vjesiesienies other @ @M @ @ @) loamysand @D @D @D @D
R[® &®® & @@ & Base of Observation (1) fas parent material & & @& & & GDAmount(iperlayer) 1 2 3 4 5| clayeysand @D @D D @ @D
A layer continues D) quartz & @& ® & & &) none (O D @} sandyloam @D @ @ @)
T s0il continues &) feldspar D D D D @D @D very few (<2%) @ @ @ @ &) loam & & ® & &)
equipment refusal ) silcrete @ @® ® @ @ &) few (2-10%) & @ @ @ @) silty loam ® ® ® ® @&
E @D DD bedrock reached @) ironstone (D & @ @ @ @) common (10-20%) @ @ @ @ @)fsandy clay loam & @D @D @D M)
Dominant (1) b-dominant (1 bauxite G @ @ many (20-50%) & & & & &) clay loam & ® @ @ @®)
1 2 3 4 5 |Abundance(1 2 3 4 5 shells @D @D @ a abundant (>50%) @& @& @& @& @}clay loam sandy & @ @ @ @)
j&® @ © ©® @®)|not evident| ® ® ® @® &) charcoal @ @ @ @ @@jstrength (1perlayer) 1 2 3 4 5 |silty clay loam @ Ao o Gy
DODDOD <% OO pumice D (D @ @ D GI) weak (D (D D M M) sandy clay @D dD @D @D D)
DO DD 2-10% D@D D opalised wood (D (D G @D @ (2) strong @O @D @D @ @ silty clay @ 3 (2 G2 )
D@D @D 10-:20% DD DD @) other G® (B G® (B G® G} Form(1perlayer) 1 2 3 4 5 clay 3 0 G G (3
O ED® B 20-50% DB G ® Amount (1 perlayer) Sur. 1 2 3 4 5 | soft segregations (D (D (D M @ fibric peat @D @ > @D ()
1 2 3 4 5| Colour |1 2 3 4 5 veryfew (<2%) @ @O @D D @D @) nodules @ @D @ @ @} hemic peat GB @ @
O DDDD| dark | O DD few (2-10%) @ O O O D D) fragments G @ D & @] sapric peat G® 3 @® d®
OO red (@ @REBAEDAED common (10-20%) B @ @ @ @ @ crystals @ @ @ @ @} SandFraction 1 2 3 4 5
DD D @] oange DD D D &) many (20-50%) @ > & &® & & veins & & @ & &) coarse (D (M M M )
DD D@ @] yellow | @D @D D D) abundant (50-90%) (& ® & ® ® & concretions & & @& @& &) fine @O @D DD
DD ®B| brown & ®® &) very abundant (>90%) & M M @ D ) root linings @M @M @ @ @) Clay Fraction 1 2 3 4 5
@ ® E® ® ® pale O®® ® @& Size(1perlayer) Sur. 1 2 3 4 5 tubules ® ® @ @ @ light (3 & M D M
DODDODDD| gey DODDDD fine gravel (2-6 mm) @ CDf Size(1perlayer) 1 2 3 4 5| light medum @ @D D D &)
DD B| gy ®®® D E) gravel (6-20mm) @ @ @ @ @ @) fine (<2 mm) GO D D M D) medium & D @ @ &)
1 2 3 4 5|Contrast |1 2 3 4 5 coarse gravel (20-60 mm) GO D D @ @ @ medium (2-6 mm) @ @ D @ @] medium heavy @ @ @ @
ODODDD| fant [DODDD cobbles (60-200 mm) @ @ @ @ @) coarse (6-20mm) D D @D @ @) heavy &® ® ® & &)
D@D @)| distinct DD @@ D) stones (200-600 mm) & & & & & &) v coarse (20-60 mm) @ @ @ @ @
G_D D G & D] prominent QCD D D D) boulders (>600 mm) @& @& @& @& @& @& ext coarse (>60 mm) & & & & &)
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sURveYTITLE: W ARYWOLTH

SITE LOCATION:
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PROFILE MAP DETAILS SURVEY DETAILS
Profile No. | Map Sheet No. Eastings Northings Described By Profile Date Photo Taken (1) No. of Layers
OO OO@OOODO@OO@ODDODE®O@O@©OO®O@O@ @ OO @ @ @ @ @ dd @ @ profile 3D
DOOOOOODDO®EDODOODODOODDODOODODD OO DD D @D D @ D site @ @
@leieseerieles)@ielel Jealal@leleleleleles elel Jel Jelinisniesles) both profile & site @® @D
COBODDI®DODDDD D DD DD D DD D D | @ @ @@ @ @)| Nature of Exposure 2) | @ GOVERNMENT,
DODODOODOOODOOEOB®BODODODODODODODOOD @) - Xunleske auger (D @D
OOOOEEOEEOOO®OEOODOOEOOEOOOBOO®®® ® M e & & pit @® B
OOOOOO@®O O OODOON@®OOE®®® OO ®® @@ @ ®® batter & &3} |
DDD DD DD DDDDDDDDDDDDDNDDDD @ @alos gully @
OO OOOOHEDOOOOOOOEO®OOOOOE@®®® @ ® ®, core sample (& TN
DD DD DDDDDDDDDDDDDD DD D DD @D @D D, other (&
Potential BSAL? (1)]_Site type (1) o NSW SOIL
checked @ BIOPHYSICAL STRATEGIC AGRICULTURAL | ANDLAND
i dosied ) LAND SOIL DATA CARD INFORMATION
exclusion SYSTEM
et | VEGETATION LANDFORM ELEMENT (1)
A.S.C. | Vegetation Community (1) alcove @ cone @ footslope @D ox-bow GD sink hole/doline Please MARK
&Q unknown D backplain GD crater GD foredune @ pan/playa G& stream channel LIKE THIS ONLY:
0o AO rainforest @) bank cut face gully @ pediment streambed @) oWWOO
wet sclerophyll forest ) bar ® cut-over surface @@ hillcrest D pit G summit surface @Y , yYse 2B pencil
lso dry sclerophyll forest D beach dam @® hillslope @® plain swale @D o No pen or biro
woodland grass u'storey 5 beach ridge @D  drainage depression @D lagoon GD prior stream & swamp « Fully erase
woodland shrub u'storey @4 bench d» dune @D lake rock flat @@ talus @) mistakes
lee tall shrubland @ berm @ embankment » landslide @D rock platform @® tidal creek @ o« Make no
low shrubland &> blow-out GD estuary @ levee &® scald @G® tidal flat @Dy stray marks
heath (@Dj channel bench @ fan @ lunette @ scarp tor @ o Numbersin ()
SG grassland/herbland G0 cirque fill top @D maar scree trench @@ show max.
1 swamp complex @D cliff & flood-out @ mound scroll G» valley flat @B entries allowed
littoral complex
F no Vegetaﬁion LITHOLOGY TOPOG RAPHY
I\‘}I Growth Forms (4) Substrate (3) Slope Percent Site Morphology (1)
1 tree not identified @ limestone [€X)) coarse-basic @) @ @O flat D)
L tree mallee unconsolidated @ tuff @ fine-acidic @B O DD crest &)
Y shrub gravel @D breccia fine-intermediate @D (@) eples) hillock &
mallee shrub @ sand @ greywacke @ fine-basic @2y DD ridge @)
c heath shrub & silt (&) arkose serpentine @ @D upper slope &
G.S.G. chenopod shrub & clay (€] dolomite gabbro & D@ midslope
[@:9) hummock grass (D) organic material @ calcrete €19)) dolerite G @& ®® simple slope g
® ® @& tussock grass @ alluvium @ aeolianite @@ diorite @ DD lower slope (&)
D © sod grass (@) colluvium D chert @D syenite G3) @ @D open depression (D)
@ @ sedge 0} lacustrine a jasper @& granodiorite @O ®>® closed depression GO
& ® ®&) rush @D aeolian ao metamorphic @ adamellite Slope Measurement | Slope Morphology (1)
@ @ @ forb @) marine @ gneiss @ granite Method (1)
D @ E) fern/cycad @®j calcareous sand @ schist/phyllite ~ @® aplite Gy inclinometer ™\ Wwaxing )
R ® &) moss G fill slate quartz porphyry Abney level @ N\ waning @{
(DI lichen mud @ hornfels @D basalt G total station & maximal G
D @D liverwort ®) till quartzite @ andesite (G RTK GPS ® \__minimal @)
® ® & vine @Dy sedimentary - greenstone trachyte LIDAR @ Aspect (1)
> ® shale (61)] amphibolite @ rhyolite Microrelief Type (1)
> & &) LAND USE (1) siltstone/mudstone marble @ obsidian none @ @@
D D national/state parks (D) sandstone-quartz @D igneous @ scoria &2y normal gilgai & aw (=)
€B) timber/scrub/unused @ sandstone-lithic @D coarse-acidic ash crabhole gilgai @& @ O &
O logged native forest &} conglomerate @ coarse-intermediate @ agglomerate linear gilgai @ &b
(@) hardwood plantation other &D lattice gilgai &
affinity softwood plantation Identification Method (1 melonhole gilgai ®
with ) volun./native pasture personal assessment( HYDROLOGY other @
improved pasture (@) geology map <@ Profile Drainage (1) Permeability (1) Depth (1) & Extent (1)
cropping (@} both assessment & map GO  very poorly drained (D| very slowly permeable (D) <500 mm depth (D
orchard/vineyard (D) Rock Outcrop % (1) poorly drained & slowly permeable & > 500 mm depth &
vegetables/flowers G0 nil @& >20-30% &f imperfectly drained (| moderately permeable D) <50% area (D
urban <2% @ >30-50% @®) mod. well-drained @) highly permeable 9 > 50% area C_D
industrial @ 2-10% @ >50% D well-drained &
quarry/mining @ >10-20% rapidly drained @) SITE FIELD NOTES
other Surface Condition et e
1 1 1 1 1 1 1 L 1 1 1 1 1 1 1 1 1 1 1 1 1 ]
SITE CONDITION Cutent(®) |mniee Il . - oo e
Site Disturbance(s) (2) Gro nd CraCked @ @ CD 1 1 1 1 1 1 1 1 1 1 1 1 1 A L 1 1 1 1 1 1 1
natural disturbance D Cov:r % sefrmilchbed @ & & —F—F 2—"t—4—4——t—t—tJ 11 L4 L1
no effective disturbance @ loose @®| @ | @ —_—— L L L L
Iimited Cleanng @ @ Q Soft @ Q CED 1 1 1 1 L 1 1 1 1 L 1 1 1 1 ] 1 1 1 1 1 1 1
extensive clearing @®|(D @ D frm ®| ® | ® : : : : : : : : T : : JI : : : : : : : : :
cleared, no cultivation & [@>X@>)] hardset D (@) T T T L I G0 R T e e R S S R
occasional cultivation @& DD surface crust ® @ @ e T R . T R
rainfed cultivation | @ @ trampled D @ L ey
irrigated cultivation @& O® poached @ @ e T
highly disturbed @ @® @|recently cultivated GD Photo file name/s: | 1 L L L 1 ! L L L L L L L I e
@ @| water repellent G @ T N SRS TR TR N ST (N S U ST JUNE S TSI S T S "
@ O gravelly D 1 1 L L L ! I L L I L 1 1 1 1 ! L L L I L L
L2102 glerem o |0 e e ]
Please do not mark this space.
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mm 0 90 100 110 120 130 140 150 160 170 180
LAYER STATUS COLOUR (Munsell, 1994) | Field pH | LAYER NOTES Field pH Test Method (1)
Lower Horizon Moist Munsell Dry Munsell |(1 per Iayer)l 1 | T T T T S Raupach (D test strip &)
O OO O @O @& CD@CD@@@@ @ e e e T pH meter @
DOBODEOEDDEO@®BEDDEBEODODOOD o« o HCI (1)
ODD>DDE>EZOO® 7D D @® 5 @D D ® @ @) (@p ¢> TN N T S R T S no effervescence (D M @ M M)
1 DD>DD @ ® - © @ @)@ @ DD D e S S N LR S| audible/slight efferv. @ @D @ @ &
@ D@D (€:p) () @@ @ @ @ @&y | i g strong effervescence
DO ® @ @ @0 @ OO® ®G& . . Boundary Distinctiveness
@® ®® @& ® ® @® @& [@IED, T (1perlayer) 1 2 3 4 5
O D> D @@ eslles @@ T R N T T S TR A not evident (M D M M @)
@ ®@>® ® @ @ & @EN . oo i i w i G sharp (<5mm) @ @ @ @ &)
@D D@D @D @@ abrupt (5-20 mm) & @ @ @&
Lower Horizon Moist Munsell Dry Munsell FieldpH 2] |, | | | § i clear (20-50 mm) @ D @ @ @)
@@'OQ@@@O@@C@@@@@@@@ @@ L ! L L | | | | h 1 L gradua|(50-100mm)C53C53C.’D(33CD
@O DODE®OD enil la:pieniapiedivifa:plenian ceian ap TSI T S S S T T diffuse (>100 mm
ODD>OOECE®O® 7D DO E® @ DB D E® @ D) @ N S R AT S S WA T STRUCTURE
2C®CD-CDCD @® ® @ @ @O|d@m @ DD g R S T R Grade of Pedality (1) 1 2 3 4 5
@ @@ D @ @ @ & G @ @ [ et I N single-grained & DOD
OO (1) @ ®o® @ & S &O® [ S S AT S S T massive @ @D @D @D @
& ®® ® ® ® @® @& [@-Ja-D, | R R S T weak pedality & @ @ @ &
@O DD D @ @D D @ e es [ e B I moderate pedality @ @ @ @ @
(€D EBlE:DNE:D) @ @ @) @@ R R S T T S ST SN TR T strong pedality & & & & &)
@ D@D @@ Fabric(1) 1 2 3 4 5
Lower Horizon Moist Munseli Dry Munsell Field pH || 3 T R R A R W A sandy 3 D D M M)
@ @@ @@ @D D @D (B 0 @ @|Ed @ 6B @2 ) @@ R A S T S R earthy @ @O @ @ @&
ODOODODEEDOD OBEOODEO@ BEEDODODDDY rough-faced peds & @ &® & @)
DODDODDDEOODD DD DB E DD D E® ED D) FDC T, | I O S smooth-faced peds @ @ @ @ @)
3 D@D @B ® @@ @ @|d@m @ @ D @& oy Dominant (1) Ped Shape Sub-dominant (1)
@ @>@D@D @ ® GY @@ G @ @ €3 @D [ T T 1-2-3 4 § 1 2 3 45
@ DD B @0 €D] ®O® @ [&DYED @ (I O R e S O ODD platy OO
& ®® ® ®® @® @& @& TR R S SO T TS OO lenticular D@D
D D@D @D D @D @O R L (&N EDNEDREDNED) prismatic (EDAEDEEDAEDAED,
@ ®® ®, @a® @ ® @ , L, OO OD columnar [@jesledlesies
D @@ D @@ & @ @ @ @)| angular blocky |® ® & & &)
Lower Horizon Moist Munsell Dry Munseli Field pH | 4 | L I®® ® @® @®)| sub-ang. blocky |® ® & @& &)
@ OO OoO>EE® D @D (B G @ @|@D B ED @ M) @@ et DD DDD polyhedral ODODODD
OO OEE® DD BB D DE B E @ YD ) YRR TR TR (€DRE:DAE:DRE:DAE:D] granular @ ®® @G
DD>DDEOOD @D D ® D DB D ® @ D) @ e PO Y O@O®O©® crumb OO@DO®©D
4@@-@@ @B @& a @ O @A @®@ DD [@DUE&D (N (N N AN N A 4D D d» Ao dD round o do do dD doy
@ O D @ GY @@ G» @ @ @@ , Dominant (1) Ped Size Sub-dominant (1)
O E®®® @D @ [€p)e) @ ® & GlE:D [T S 1 2 3 45 1 2 3 4 5
@® ®® ® ® ® @® @& [@UCD S A A ODODD <2 mm D @O M)
@O O>D D D @D (@3 @d [EETIT R R OO 2-5 mm OO
& E:®® @ ® [@:DXE:D @@ T WO S O Fo (&BREDIEDREBNED) 5-10 mm (@R EDEEDAEDNED,
O@>@OD @D ODODEOD@D 10-20 mm O@OO@ @
Lower Horizon Moist Munsell Dry Munsell FieldpH | 5 | L e E® 20-50 mm OEOEO®E®E®
@ OO O@OOE®O®D D B G0 @ M|ED B @B @D M) @@ I O O S S [ EE®® ®® 50-100 mm ®®®® ®)
OO OEE®O®D OB DDOE®BE @ O D) T A S S A R DO D@D 100-200mm (DD DD D)
DD>DOEDOO®®@ DO E D DD D DD @@ IR T T T T T @ ®®®| 200-500mm [ ® ® ® &)
5GDCD-CDCD @B @ a @ O @|@m @ DD (@Dl &D, R D DD DD > 500 mm D D DD TN
DDD@D @D @ O @ GO& O | Soil Water Status
DO ® (o) ©@ @® €] [@pXe:D, &> SEGREGATIONS K (1 each per layer)
®EE®® ®® @& ® ®E) Type(iperlayer) 1 2 3 4 5 1 2 3 45
@D @ @ Estimated (s las) [ea)en (@aled I not evident @® @ (D D ) dry s @ O D D
@ @® @) Effective @ ® @ @& &>y calcareous @ @D @D @ @f mod. moist @ @D @D @ &
@ @@ @] Rooting - gypseous G @D D @ @ moist D & @ & &)
S Upper Depth (m) Sample Taken COARSE FRAGMENTS manganiferous @ @ @ @ @) wet D D D @ @)
u @ ©@ @@ @@ @3] 3perlayer) 1 2 3 4 5| Type(iperlaver) Sur 1 2 3 4 5 ferruginous & & & @& &) TEXTURE
D O OO @+ D disturbed @ & @ @ @ not evident @ @ (D (D (D ferromanganiferous & @ @& @& @& (1 each per layer)
B O 2> 2D @D+ undisturbed @ @ @ @D not identified @ @ @ @ @ @& organic @ @D @D M D} TextureGrade 1 2 3 4 5
S DD D OO @) bulked @® & @& @® @&} assubstrate @ D D @D D & not identified (& & @ @ @) sand €@ @ D (D M)
T ® @@ @D @@ bulk density & D D D DY as rock outcrop @ @ @ @ @ @) other @@ @ @D @| loamysand @ @D @D @D @
R ® &®® & &+ & Base of Observation (1) fas parent material & & @ @ @ GjAmount(iperlayer) 1 2 3 4 5] clayeysand @ @ D @D @
A & ®® & @@ @) layer continues 8 quartz & ® ® ® ® & none (D @ D @} sandy loam D @ @ @ @)
T @D DD D DD ) soil continues @) feldspar @D D D D @D @) very few (<2%) @ @D @D @D @ loam & ® ® & &)
@ @>® & @@ &) equipment refusal G silcrete @ @® @ @ @® &) few (2-10%) O @ @ @ @) silty loam & ® ® ® &)
E D DD D @D @) bedrock reached (@) ironstone (D @ @ @D @ @Y common (10-20%) @ @ @ @ @fsandy clay loam @ @D D @D @
Dominant (1) |MOTTLES |Sub-dominant (1){ bauxite D GD GO G® @D A} many (20-50%) & & & & &) clay loam @ @ @ @® @)
1 2 3 4 5 |Abundance]1 2 3 4 5 shells GD GD @D abundant (>50%) & & & @ @jfclay loam sandy & G @ @ @)
@ ® ® ®)|not evident|® @& @& @® &) charcoal @ @ @ @jStrength (perlayer) 1 2 3 4 5 |silty clay loam d® o o doy
OO DDO@D| <% OO OOD pumice 0 @D D G @ () weak (O GO & D M) sandy clay @D D @D 3D dD)|
DD 2-10% DD DD opalised wood » (@ G @D D G2) strong @ @ D @ @ silty clay 0 (» G2 @ G2}
D@D @@ @D 10-20% D@D D @D @) other G® 3B G® GB GO GBYj Form (1perlayer) 1 2 3 4 5 clay 0 3 G® G @
OB 20-50% DD Amount (1 perlayer) Sur. 1 2 3 4 5 | soft segregations G G D D ) fibric peat G @ a» d»,
1 2 3 4 5| Colour {1 2 3 4 5 very few (<2%) @ @D @ @D @ &) nodules @@ @ @ @ @] hemic peat @ @ @)
DODODD@D| dark |[DODDDDD few (2-10%) @O O DO D D fragments G & @ @ @] sapric peat ® d® d® @ [5)
OO DD red OO common (10-20%) @ @ @ @ @ @ crystals B @ @ @ @Y SandFraction 1 2 3 4 5
DD D @| orange D@ D & many (20-50%) @ ® ® &® ® ® veins & ® ® & & coarse (O D D M &
D@D @D @D| yellow |[@D@D @ @ abundant (50-90%) (& @& ® ® & &) concretions ® & & @& @) fine @ @DDDD
O ®B)| brown & ® ® &) very abundant (>90%) D M D D D D) root linings @ @ M @ f Clay Fraction 1 2 3 4 5
EE®®®®| pale ®®® ® &) Size (1 perlayer) Sur. 1 2 3 4 5 tubules & @ ® @ @) light @ D @D @
DODODDD| gey |DODDD D) fine gravel (2-6 mm) M O D D @D @) Size (1perlayer) 1 2 3 4 5| lightmedum @ @ @ @D @
DD gey BDE®®® B gravel (6-20mm) @ @O @D @D @D & fine (<2 mm) D @D M D @) medium & @ & @ &)
1 2 3 4 5|Contrast|1 2 3 4 5 coarse gravel (20-60 mm) GO & D @ @ & medium (2-6 mm) @ @ @ @ @fmedium heavy @ @ @ @ @)
D @D D faint O@@ [&D cobbles (60-200 mm) @ @ @ @ @ @) coarse (6-20 mm) A @ @ @ @) heavy ® ® & & &)
D@D D@ @) distinct | @@ @ D) stones (200-600 mm) & & & & & @ v coarse (20-60 mm) @ @@ @
D DD D Dromm DD @ D boulders (>600 mm) @& & & & & @& ext coarse (>60 mm) & & & & Cs_D
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SURVEY TITLE: WARKWORTH .

1 1 1 1 i 1 J

SITE LOCATION: D SI L{l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Il 1 1 1 1 1 1 L L 1 1 L 1 1 1 1 1 L J
PROFILE MAP DETAILS SURVEY DETAILS 0“
Profile No. | Map Sheet No. Eastings Northings Described By Profile Date Photo Taken (1) No. of Layers| ‘(“,'
OO OOOOOOOO@OOOO@O@OOOO@O®O®@ @ @ @ @@ @ @ dd @ @ profile CD (____«_)
OO®SOCOOODO@OO0OOOOOO®@D ® DO D DD D E&d o @ D site @ @ NSW
@lerier(eeieler)leleslelesleseleslesleslesies) O @®D@ D T o D D both profile & site @®|
PO DD BOPODDO|DOG®DDD D BD D D | G @ @ @ | Nature of Exposure 2) | @ GOVERNMENT
©slesiesesiesiesiesl@siesl _Jeslesies/@sieslesiesiesiesied evleniesies) @ Ximiesy auger 3| B
OO EOO@HOHEEOOOOTOLOOO®O®® > ® ® ®, @ @ e & & pit @ @
EEOEOOOEOEOBEOEOEOEOOB®®E OO E®® & ® ® @ ® @ ® batter D @
DD D DD DD DDDDOMDODDDDDDD DD D D @ @D gully @|
OO OOAEOE OO OEO®O®®D® O @B @ @ @® core sample & 3 )
DD DD DD DD OB DO@D DD @D DD other (®) NSW SOIL
ial B ? ite t 1
Fotential BSALZ () Site tvpe | BIOPHYSICAL STRATEGIC AGRICULTURAL | anpranp
i - LAND SOIL DATA CARD INFORMATION
exclusion SYSTEM
Tene | VEGETATION LANDFORM ELEMENT (1)
A.S.C. | Vegetation Community (1) alcove @ cone D footslope @D ox-bow GD sink hole/doline Please MARK
Q\X_ unknown D) backplain @D crater GD foredune @@ pan/playa stream channel LIKE THIS ONLY:
o rainforest @) bank cut face @ gully @ pediment @ streambed OoOWOO
wet sclerophyll forest () bar ® cut-over surface @D hillcrest pit GD summit surface Use 2B pencil
Iso PO | dry sclerophyll forest @) beach dam d® hillslope & plain G® swale @D No pen or biro
woodland grass u'storey (&f beach ridge D drainage depression lagoon G® prior stream @ swamp GB) Fully erase
woodland shrub u'storey @ bench dune dD lake G® rock flat @D talus mistakes
GG tall shrubland D) berm embankment landslide rock platform tidal creek @] o Make no
low shrubland & blow-out GD estuary @ levee ® scald @® tidal flat G7x stray marks
heath G@f channel bench G@G® fan @ lunette scarp @® tor @] ¢ Numbersin ()
ESG grassland/herbland A cirque fill top @@ maar scree @ trench @) show max.
swamp complex D) cliff ® flood-out @ mound scroll @ valley flat G® entries allowed
littoral complex @
F e LITHOLOGY TOPOGRAPHY
I\AII Growth Forms (4) Substrate (3) Slope Percent Site Morphology (1)
] tree not identified D limestone coarse-basic @) @ @-a» flat CD
L tree mallee g unconsolidated @ tuff fine-acidic OO DD crest &)
Y shrub gravel @ breccia €29 fine-intermediate @2} o@D hillock @
mallee shrub @ sand @ greywacke fine-basic @ @D ridge @)
c heath shrub G silt & arkose @ serpentine @2y @ DD upper slope @By
G.S.G. chenopod shrub & clay @ dolomite gabbro GO & O® midslope &)
(@9} hummock grass D) organic material @D calcrete dolerite GD @ E®® simple slope )|
® @& &) tussock grass (&) alluvium @ aeolianite diorite @ DD lower slope &)
@ sod grass (D) colluvium @ chert @D syenite @ ®D>® open depression Gﬂ
@ @ sedge QD) lacustrine a@ jasper @ granodiorite @ DD closed depression
® ® &) rush @D aeolian metamorphic @ adamellite Slope Measurement | Slope Morphology (1)
@ @ @ forb G2 marine @ gneiss @ granite Method (1)
(D @ @) fern/cycad @By calcareous sand @ schist/phyllite aplite GD inclinometer < N\ waxing
O E® X)) moss G2} fill @ slate @ quartz porphyry Abney level @D N\ waning e
D lichen @5 mud @ hornfels @D basalt & total station & maximal
D liverwort d®) till quartzite andesite RTK GPS ® _Mminimal @&
> E& &) vine 7Dy sedimentary @ greenstone €1} trachyte (GB LIDAR D Aspect (1)
@ @® shale a@® amphibolite @ rhyolite Microrelief Type (1)
S S &) LAND USE (1) siltstone/mudstone @@ marble @ obsidian none & @@
D @D national/state parks (D) sandstone-quartz igneous @ scoria @D normal gilgai & () @B
&) timber/scrub/unused @) sandstone-lithic @D coarse-acidic ash crabhole gilgai & @D (- ®
[@:0) logged native forest conglomerate @ coarse-intermediate @ agglomerate linear gilgai @ & D
D hardwood plantation @) other lattice gilgai & ®
affinity softwood plantation G Identification Method (1 melonhole gilgai &
with COf volun./native pasture @By personal assessment( HYDROLOGY other @&
improved pasture (D) geology map <@} Profile Drainage (1) Permeability (1) Depth (1) & Extent (1)
cropping G&§ both ment & map GDf very poorly drained D) very slowly permeable D <500 mm depth (D
orchard/vineyard (@) Rock Outcrop % (1) poorly drained & slowly permeable ) > 500 mm depth &
vegetables/flowers D nil @ >20-30% ®J imperfectly drained | moderately permeable D) <50% area (D
urban D <2% @ >30-50% @®) mod. well-drained @ highly permeable ![ > 50% area D
industrial @} 2-10% & >50% D well-drained &
quarry/mining @ >10-20% @ rapidly drained @) SITE FIELD NOTES
Stifer: L) Surface Condition T
1 1 1 1 1 L 1 1 1 1 1 1 1 1 1 I L 1 1 1 1 1
SITE CONDITION Comemiz) IelEER Ly
Site Disturbance(s) (2) Ground cracked @ @ @ 1 1 1 1 L 1 1 1 1 1 1 1 ] 1 1 1 1 1 1 L 1 1
natural disturbance @ Goirer % self-mulched @D| @ | @ LIl L 4 L 4 4 1 1A 14
no effective disturbance @ loose @®| @ | @ = — - — L
limited clearing @| @ @@ sot ®| @ | ® i s A S S
extensive clearing @D D D firm @& @ @ : : : : : : : : : : f : : : : : : : : : : :
cleared, no cultivation & OD hardset @ @D T i I T e AT AT R ST T G S S Y R
occasional cultivation ®| & @ surface crust | @ | @® Eov v B v ey b w oy oh oy v § i i
rainfed cultivation @ @@ trampled & @ T R T N S N T S e
irrigated cultivation @& O® poached @ a e ———
highly disturbed D @ @®|recently cultivated @ Photo file name/s: . I 1 L L L L I I 1 L 1 1 1 L £ i
@ D water repellent G L L 1 L 1 L L L 1 I L L L L L L L L 1 L L L
@ ® gravelly @ L L I L 1 ! L ! 1 1 L ! L I 1 1 ! 1 1 1 L L
@ D, other @ ad [€K)) - L L L L
Please do not mark this space.
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mm 0 100 110 120 130 140 150 160 170 180
LAYER STATUS COLOUR (Munsell, 1994) | Field pH | LAYER NOTES Field pH Test Method (1)
Lower Horizon Moist Munsell Dry Munsell (1 per laye)j 1 | T IR S R Raupach (D test strip &)
OOO@OOE e - 0 @ @D M GO @ @ o pH meter
OO OOEEE®E® CEEOOEEE®EDOIDOOD | HCI (1)
ODODDDEOO@ O @ T DD D E® T D) (& > TR I S R R R R no effervescence (D M M M M)
1 [&BREDIE&DRED) @B @®& o @ @O @ DD &b o2 [T S R T S T SR audible/slight efferv. @ @ @D
@ @@ @ GY @ & G @ @ (@5 I T strong effervescence
O®®®| & @ O @ @& G ;i v 4 i G a w04 Boundary Distinctiveness
®E®® ® @® ® @ ® (€013 [ T T ST R S (Iperlayer) 1 2 3 4 5
DDCD D - D DD w55 SR R T T not evident (D D M M M)
@ @&>® @ @ ® @® ®®& sharp (<5 mm) @ D@D @D @D
D@ ® @ abrupt (5-20 mm) @ @ @ & @)
Lower Horizon Moist Munsell Dry Munsell Field pH || 2 T T R R clear (20-50 mm) @ @ @ @ @)
OO OO @O @ ® 63 @@ @|Ed @ E& @ @ @@ vy gradual (50-100 mm) & @ & & &
OO OEEE®D BEOOOEEOEOOOO-@® | | diffuse (>100 mm
DODDODODDOODONHEE@®E® @D DB D E® D e3[R R A STRUCTURE
2@@--@ @@ ® @® ODOD® DD D , , , + + . , |lcradeofPedality(1) 1 2 3 4 5
@ @@ @, @ @ GY @ & (€] @ @ (¢ PN S T T N SH S single-grained B @@ (D D
& ®&® @ 10y © ® @ & @nian T T W R R massive @ @ @ @ &)
® ®E®E® ®® @& ® €5, €3 P E N  S weak pedality & @D @ @& @)
D@ D@D D @D [@ales CDWCER - v o oy g ooy moderate pedality @D @ @ @ @
@ &> ® @ ® @ @& ECEN ¢ 0 oG oy w  w strong pedality & & & & &)
OD>@®® @O@ Fabric(1) 1 2 3 4 5
Lower Horizon Moist Munsell Dry Munsell FieldpH | 3 o T T I sandy (D D M @ D
OOOme®O DO @ O @® G @ @|ED @® @ d @) Ay | oy v o o ow gy earthy @ @ @D @D @
OCBOODEOEDODOEBDEODEBEOOIDO@ | |, . rough-faced peds G @ & & &
OO ®ODODE@® P DD|TDBDDE® DD &s e I S T L smooth-faced peds D G @D @ @)
3 DO>O® dB® H®» OdO® @ & , . , . Dominant (1) Ped Shape | Sub-dominant (1)
@ @@ @D @ ® GY [__Je5) G @ @& @ | ., 1 2 3 4 5 1 2 3 45
(@D EDIEDE D] (10} @ O® © S ® [€DIED, e e D (D @M@ platy OO D
& ®@® @ ® @® @ @& ® OO lenticular DDDODOX
@O D@D D @@ DD (@0 w0 NI N B ODDDD prismatic (@& IEIENED
@ E® ®, @ ® @ @& & o4y ODDDD columnar @@ @D
D D>DD [€BE€D & & ® @ @| angular blocky (& & & & &)
Lower Horizon Moist Munsell Dry Munsell Field pH | 4 | Ly, I ® ® ® ®)| sub-ang. blocky |[® ® ® @& &)
@ @@ @O ® D @D @ 0 @ @|ED M @0 @ @ @@ gy p oy DD DIEDIED polyhedral DODODDD
OO DOEE DD O BEEDODODEBEOOOOE | O OOO®® granular O®®®®
DD OO® DD ® ED DB ® @ D) @& | DO crumb O@O®O D
4@@-@@ @B ® a» @ @ @@ ®@ D &) [€Bl&D S T S S | D D 3o dD dD round @ do do o doy
@ @D D @ @® (i) @ @D G @ @ @@ | Dominant (1) Ped Size Sub-dominant (1)
@ DD (G10)] @ DD © (@DXED, & 1 2 3 4 5 1 2 3 4 5
& ®® ® ®® @ @& e OODDD <2 mm DD
@D D@D D @O @D sales [ee o2 NI TR OO 2-5mm DD
@& ® @ @ [€DRE:D, @@ 1 L 1 I 1 L Il OO DODD 5-10 mm [EDNEDAEDNEDNED,
DD D @@ ODODDD 10-20 mm OO@@E® @D
Lower Horizon Moist Munsell Dry Munsell FieldpH §| 5 | T ¢lc3ledlevien) 20-50 mm (e e-DleNENED
@ @@ DD ®®D D ® @8 @ @|ED @ G @ @) @@ . 4y oy > ® ®® ® 50-100 mm ®E® G ®
OO E®®D EBEEOOEEEDOOOD [ | , . , IDOOOOD 100200mm |D DD D D)
OD>DODDEHOO®D D O ® D DB D ® @D D) o Y| O @® @® @ @ 200-500mm (@ ® ® ® @)
5@@-@3@ @B ® ™ @ D DO|@ @®@ @D D (€D N DD DDD > 500 mm CQDG:)CGDCDCDj
DDDH@D| @D & OB @ GO@& @D, Soil Water Status
®®OE®® i) © O © O ®o®f , ., SEGREGATIONS (1 each per layer)
& ®=®® ®® @& & ®e) | Type(iperlayer) 1 2 3 4 5 12 3 4 5
@D @D @} Estimated € D @D D> 0 i not evident @ @ @ D D) dry @ @'@:«D O
@ @@ @) Effective ® ® @ ® @BLe:D I calcareous @ @O @D @ @ mod. moist D @ @ @ &)
@ @@ @] Rooting (©BlED | gypseous @& O & @ @) moist (A D D @ &)
s Upper Depth (m) Sample Taken COARSE FRAGMENTS manganiferous @ @ @ @ @, wet DD D @D @)
U @ @@ O @@ @) (3perlayer) 1 2 3 4 5 Type(iperlaye) Sur 1 2 3 4 5 ferruginous & & & & &) TEXTURE
D DD D DG Y disturbed & @ @ @) notevident @ @ @ O D (DY ferromanganiferous @& @& @& @& @) (1 each per layer)
B O D@D @D @@ @jundisturbed @ @ @ @ @) not identified @D @ @ @ @ &) organic @D @D @D @ D} TextureGrade 1 2 3 4 5
S (€PN E&DLED] D O @ ) bulked @ & & ® &) assubsirate @D D DD D @ not identified & @& @& & &) sand O @ D D
T ®@o>® D @@ abulk densitx D CD D D DY asrockoutcrop D D @D @ @ @) other @ @ @ @ @) loamy sand OO
RI® ®® & ®® Base of Observation (1) fas parent material & (& & & @ GjAmount(iperlayer) 1 2 3 4 5] clayeysand @ ® @ @ @)
A ® ®® & E©@® & layer continues quartz & @® ® ® ® @& none (D @ @} sandy loam @ @ @ @
T D DD D D Dy soil continues feldspar @ D D @ @ @) very few (<2%) @ @D @D @D @ loam & &® @ ® &)
@ ®® @ @@ @) equipment refusal silcrete B @ ® & ® &) few (2-10%) @O O @D @ @) silty loam @& @® @& & @®)
E D DD D DD D) bedrock reached ironstone (D @ @ @ @ @) common (10-20%) @ @ @ @ @fsandy clay loam @ @D @ @D )
Dominant (1) b-dominant (1 bauxite @D GO GO GO @D @Y  many (20-50%) & & & & &) clay loam & @ @ ® @)
1 2 3 4 5 |Abundance]1 2 3 4 5 shells @D @ @ ad abundant (>50%) & @ @® @ @jclay loam sandy & @ @ @ @)
@ @ @& @|not evident|® @® & @ &) charcoal (@ (@ G2 0D G GDYStrength (iperlaye) 1 2 3 4 5 |silty clay loam (D D A @D A
DODODDD| <% OO pumice D @D @ @ D ) weak D D D D sandy clay D @D D @D D)
DD 2-10% @ DD @) opalised wood (®» (@ GD D D (D) strong @ @D @D @D @) silty clay @ (® (@ (2 @
DO D| 10-20% D @D @D @ @) other GB GB GB G® G® GBY Form (1perlayer) 1 2 3 4 5 clay 0 G @ @ @)
DB BB 20-50% B ®®® D) Amount (1 perlayer) Sur. 1 2 3 4 5 | soft segregations GO (D (M D D) fibric peat @ 0D d» G2
1 2 3 4 5| Colour (1 2 3 4 5 veryfew (<2%) @ O @D DO @D nodules @ @ @ @ @] hemic peat d® @ D @B
DOODDD| darkk [DOODD D few (2-10%) @ O DD D D fragments & D @ @ @} sapric peat ® @ d®
O DD red DD DDOD common (10-20%) @ @D @D @ @ @ crystals (GO @ @ @ @ SandFraction 1 2 3 4 5
D@D orange D DD D many (20-50%) & &® ® & & &) veins @ & ® ® &) coarse (D M M D M)
DO D@D@D| yellow DD D @) abundant (50-90%) & ® & & @& &} concretions @& @® @® @& @& fine @ @ @ @ @)
DD | brown B S very abundant (>90%) & D D @ & ) root linings @ D @ @ D} Clay Fraction 1 2 3 4 5
O ®@®® ®| pae |®®® ® @®) Size(1perlayer) Sur. 1 2 3 4 5 tubules @& @& @& @ &) light @ @D D D D
DDODDD| gey |DDDDD fine gravel (2-6 mm) (3> @ M M Gy Size(1perlayer) 1 2 3 4 5| light medium & @ @D @ @)
OO ®® gley O ® ® @ gravel (6-20mm) @ O DD @D @ fine (<2 mm) D M M M @} medium G @ & & &
1 2 3 4 5[(Contrast|1 2 3 4 5 coarse gravel (20-60 mm) @& & @ @ @ @ medium (2-6 mm) & @& @ @ @Y medium heavy @ @ @ @ @)
DD @| faint @ [@B)&D cobbles (60-200 mm) @ @ @ @ @ @) coarse (6-20mm) D D @D @ @) heavy ® & & & &)
DD D@D @] distinct D@ @@ @) stones (200-600 mm) & & & & & &) v coarse (20-60 mm) @ @ @ @
D CO & B | prominent @ D D CDLD boulders (>600 mm) @& @& @& %} (B ext coarse (>60 mm) C:‘D & B & &)
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SURVEY TITLE: kjl A’I KIKI )\)I ol RI ( 1 HI L 1 1 1 1 1 1 1 1 | 1 L 1 1 1 1 1 1 1 1 1 1 J
SITE LOCATION: pls lclil 1 1 L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 L 1 1 1 J
PROFILE MAP DETAILS SURVEY DETAILS ~‘o
Profile No. | Map Sheet No. Eastings Northings Described By Profile Date Photo Taken (1) No. of Layers “‘ "'
OO OO@OOOO@OOO@OOO®@O@@ @@ @ @ @ D @ @ dd @ @ profile CD (*ﬂ)
@ OOCOOOmhe@edOedOOOODO DD @ (D D DD D @& @ D site @ @ NSW
leeeleele)elelaleslele)elesiesies el e OO W DD both profile & site @®
DD DDDDB®DODDDDO®DD DD DD D D | C 6D G G @)| Nature of Exposure 2) | @D GOVERNMENT
OO OOOIDEOOOODOODOODOOD DD DD (@) Ximiesy ] auger D @
OO GOHEO@®OOOTHE®DOEOOE®® OO O®® & @ G & & pit @ @ B~
OO OdEOOOEma®E®®®® > ® ® @ ® ® ® batter @& @ | ': 3 9
DD DD DD DD DD DODDDODOD @D DD DD @ @ D gully @ ""‘g;;f
OO OOOEOOO®® @3X"° _JEDNE:D] ®® core sample & ) Y
DD DD D DDDDDDDD@D D@D DD DD DD (€D @D D other (®
Potential BSAL? (1)|_Site t — NSW SOIL
checked BIOPHYSICAL STRATEGIC AGRICULTURAL | ANDLAND
o 0o - deaes LAND SOIL DATA CARD INFORMATION
exclusion SYSTEM
o | VEGETATION LANDFORM ELEMENT (1)
A.S.C. | Vegetation Community (1) alcove @ cone @D footslope @D ox-bow GD sink hole/doline Please MARK
Ru\ unknown D) backplain GD crater GD foredune @@ pan/playa stream channel LIKE THIS ONLY:
o] rainforest G bank cut face gully pediment @ streambed @ OO O
wet sclerophyll forest D) bar @& cut-over surface hillcrest D pit summit surface @ , yYse 2B pencil
lso dry sclerophyll forest @ beach dam @ hillslope @® plain swale @ « No pen or biro
woodland grass u'storey @B beach ridge D drainage depression @D lagoon G® prior stream @ swamp o Fully erase
woodland shrub u'storey (& bench d® dune @» lake G® rock flat talus mistakes
GG tall shrubland @) berm embankment landslide @ rock platform tidal creek @@ » Make no
low shrubland &} blow-out estuary @ levee @® scald @® tidal flat @D stray marks
heath G channel bench fan lunette @ scarp tor @jf e Numbersin ()
IsG grassland/herbland GO cirque GD fill top @@ maar G scree @D trench @@ show max.
swamp complex @D cliff @ flood-out @ mound scroll @D valley flat entries allowed
littoral complex @
F to Vegetaﬂ’ion @ LITHOLOGY TOPOGRAPHY
ﬁ Growth Forms (4) Substrate (3) Slope Percent Site Morphology (1)
| tree not identified @ limestone coarse-basic @ @@ flat
L tree mallee a unconsolidated @ tuff @D fine-acidic @) OO crest )
¥ shrub gravel D breccia fine-intermediate @D (@) _Tes) hillock G
mallee shrub @ sand @ greywacke fine-basic @) DD ridge @
c heath shrub & silt (€:3) arkose @D serpentine @) @ D@D upper slope &)
G.S.G. chenopod shrub &) clay @® dolomite gabbro @ ®® midslope @®j
[@:9] hummock grass D) organic material @D calcrete dolerite ® ®® simple slope D)
& ® & tussock grass q alluvium @ aeolianite diorite DD lower slope @)
@ sod grass (&) colluvium @ chert @ syenite G @D ®® open depression (D)
@ @ sedge dD) lacustrine a@ jasper granodiorite G DDD closed depression D)
® ® ®&) rush @D aeolian a metamorphic @ adamellite Slope Measurement | Slope Morphology (1)
© @ @ forb marine @ gneiss @ granite (G Method (1)
D E @) fern/cycad @@y calcareous sand schist/phyllite aplite G inclinometer @® ™\ waxing
B X &) moss {2 fill slate @ quartz porphyry GB) Abney level @D . waning
JO© lichen mud @ hornfels @D basalt Gy total station & maximal G
D GD liverwort ) till @ quartzite @ andesite (G RTK GPS ® \_minimal G
> E &) vine 4D sedimentary [ ) greenstone trachyte @Dy LIDAR & Aspect (1)
@ @ shale a@ amphibolite @ rhyolite Microrelief Type (1)
(EXENED LAND USE (1) siltstone/mudstone @@ marble @ obsidian (G none
aniva) national/state parks (D) sandstone-quartz igneous scoria G normal gilgai & aw (=)
D timber/scrub/unused @8{ sandstone-lithic @D coarse-acidic @ ash crabhole gilgai & & - ®&
O logged native forest (&) conglomerate coarse-intermediate @ agglomerate @) linear gilgai @ W (€1)
D hardwood plantation @) other lattice gilgai & D
affinity softwood plantation &) Identification Method (1 melonhole gilgai @&
with  COf volun./native pasture &) personal assessment( HYDROLOGY other @&
improved pasture (D) geology map @} Profile Drainage (1) Permeability (1) Depth (1) & Extent (1)
cropping ] both assessment & map GO very poorly drained (D| very slowly permeable D) <500 mm depth D
orchard/vineyard (@ Rock Outcrop % (1) poorly drained & slowly permeable & > 500 mm depth @
vegetables/flowers dD) nil @ >20-30% ®) imperfectly drained | moderately permeable & <50% area (D
urban dD <2% @ >30-50% ® mod. well-drained @ highly permeable @B{ > 50% area
industrial 2-10% @ >50% @D well-drained &
quarry/mining @} >10-20% rapidly drained @ SlTE FIELD NOTES
e Surface Condition N R
SITE COND'TION Current (2) Wet)zg)eclge; (2) 1 ] L L L L L L 1 L L L 1 1 ! L L L 1 | L I
site Disturbance(s) (2) Ground cracked @ @ @ 1 1 L 1 1 1 1 1 ! il L I 1 1 1 1 1 1 1 1 1 1
natural disturbance D Covei'% self-mulched @| @ | @ =ttt L1 LI L1 L 1 1 u L1
no effective disturbance @ loose @B| @ | @ == Lt
limited clearing @@ @ @ soft ®| @ | ® —_——— =t L L
extensive clearing @D|(D D D firm @& @ @& : : : : : : : : : : : : : : : : : : : : : ll
cleared, no cultivation & [@3X@D) hardset @ (@3 TN EE N e
occasional cultivation & [&DX&D) surface crust & @ @ R T BT T, I D T Y S A R A e R R
rainfed cultivation @] @ @ trampled & @ A R, e T T
irrigated cultivation () 3 poached @D a A T e T
highly disturbed (D| @ @®|recently cultivated @D Photofilename/s: .« ¢ +  w v ¢ .5 4 o yon oy g
DD water repellent @ @ 1 L L L L L I I 1 1 1 L 1 L L L L I L L L4
@ ® gravelly D L ! L I L L L I L ! ! L 1 1 L L L L L L o
& D other M| G | G L
Please do not mark this space.
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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 Iayer)l 1 [ PR S T Raupach D test strip @&
OO ®O®D 25 (B GO @2 M|E@D ® E® @ @) @O 5 5 o oy oy oy g o _pH meter &
DO®ODDEEDOIEBEDDOEOEB@EDODOOD | HCI (1)
DDOODODDH>HZOOD D D ® CD DB D ® @B @) (3 @3 (RN S T T R T T no effervescence (O (D 4 D M)
1 [&BYEDIEDIED)] @B ® o @ D @) ®@ DD &3 &) [ T T S S e audible/slight efferv. @ @ @ @ &)
@ @@ D (€:p) () @ @ @) @ @ zeyes | T S A strong effervescence
@E>®®| 6 @ E® @ & ®® Boundary Distinctiveness
@& E® @ ® ® @ & @&®) T R S (1perlayer) 1 2 3 4 5
eslas wdles @D D @D D (o5, @ (I S N T N N S T not evident (D D M M M)
@®OD>®® ®® ®®y ®®& sharp (<Smm) @ DD D @D
@O@D>OD [€BJED, abrupt (5-20 mm) & @ @ & @)
Lower Horizon Moist Munsell Dry Munsell FieldpH | 2 | A ST S N clear (20-50 mm) @ @ @ @ @)
@@-@@@@@@@E@@@@@@C@ L), (I SR S T gradual (50-100mm) @ &® & & &
DODODOOOEEDODOEBEEDDEBPEDOD DO 0 0 0 diffuse (>100 mm
DODDODDODDDDOODODBE D ® @D DB D E CD D) @@ g i § Gy o oy STRUCTURE
2@@-@@ @ ® @ @ O DA ®@ [€D&D &22En T R B R T Grade of Pedality (1) 1 2 3 4 5
@ @@ @D ® G @@ @@ @ @ ey ey T e single-grained (D DD
O o D ©@ O® @ @& & €50 T T S R R S N massive @ @ @ @ @)
& ®® ® ® ® @ @& (€30 ¢:s T R R T R S weak pedality 3 @ @ @ &)
@O OD D DD @@ oo et T S T moderate pedality @ & @ @ @)
@ @ ® D [@XeED, (@0 @p | N S S A N R strong pedality & & & & &)
@O @D D [€DleD, Fabric(1) 1 2 3 4 5
Lower Horizon Moist Munsell Dry Munsell FieldpH § 3 ] e e e . L sandy 3 D D D )
@ OO OO ®®D @D D G @2 @|@D @ EB @ @) (om aon, RN R A R T earthy @ @ @D O @
OO DD EEEOOEPEDODOODD rough-faced peds & & @ & @)
OO DODEOODOD D ® DD D E® E D) €5 o2 (PR R T T TR smooth-faced peds @ D @ @ @
3 DD @B @ a @ @O @ @ @D D M@ i i § oy Dominant (1) Ped Shape Sub-dominant (1)
@ D@D D @ @ GY @ @ GY @ @ @o@y 1 2 3 45 1 2 3 4 5
®>® ® (¢10] @ ®O® @ @D & e apfsnlanidsian, platy OO @a
@ E®® ® ®® @& ® ®Ee , ., oo™ lenticular DO
DD D @ @D DD o, L O O® prismatic (€& NEDXEDNED
@ ®® @®, @ ® @ @ €D D e e OODDD columnar O@OO@D@PD
@ @D @ @@ & @ @ & @®)| angular blocky |® & & & &)
Lower Horizon Moist Munsell Dry Munsell Field pH | 4 | L I®® ® ® @®)| sub-ang. blocky |[® ® @& @& &)
©OoO@OOOEOD D @ G @2 @|@ ® EB @ @) @@ oy D D@DDD polyhedral DD D DD
OO OEE®D O BEDOOEH®EDOOO . O O®®® granular [€DREDNEDREDNED
DDD>DODDEH>HOOD DO ® @D DB D @ D) @@ OO O® crumb OD®®O@D
4@@-@@ @B ® a @ @ @@ @® (€D ED (€D [ e T, D do dD dD do round Jo 3o 3o D GOy
OOO@O@@D @w® GY @D @ O @& Dominant (1) Ped Size Sub-dominant (1)
D > B, (:10)] @ @® @ (€& [€&le: T U T 1 2-3 4.5 1 2 3 4 5
& E®® ®, ®® ® @& ECEy o D D@ M <2 mm OO D DD
@D DD D DD @@ (@ es TN N T DD 2-5mm OO
@ ®®® & ® @ @& @& [€BNEDNE&DRED N &) 5-10 mm (€DREDNEDREDNED
D@D @@ OODDEOD 10-20 mm (@i esesies
Lower Horizon Moist Munsell Dry Munsell Field pH | 5 | L a0 i B e@mEam® 20-50 mm DS
@ @@ OOOE D @D ® @ @2 M|@D @ B @D @) oo, E®®®® 50-100 mm OE®®®
ODODODTC@EOD OBE®ODOE I BE @ O M) O R S e ML ODODDD| 100-200mm (DD DD D)
OO OCODDODD D ® @D DB D E® @ D) @@ @ ®® @ @] 200-500mm [®®® @ @)
5@@-@3@ @B ® D @ O @O @ @ @ o R DD DDD > 500 mm CDCDCDCDCD‘
D DD D @ G @ @ o@ Oo@ | Soil Water Status
O®>®® © O ©® OO &> SEGREGATIONS (1 each per layer)
®®©=® ® @® ® ® ®) ®©E , Type(iperlayer) 1 2 3 4 5 1 2 3 4 5
@D @@ @) Estimated DD @D @y ¢ not evident @® @ D dry @ @ & (D D)
@ @@ @} Effective @ ® @ @& [€:DE:D T calcareous @@ @D @ @ @} mod. moist @ @D @D @ @
@ @@ @ Rooting «ley, I gypseous (D D @ @ @) moist D @ @ @D @
S Upper Depth (m) Sample Taken COARSE FRAGMENTS manganiferous @ @ @ @ @) wet (D @D @D @ @)
U @ O@ @@ @@ @Y 3perfayer) 1 2 3 4 5fType(iperlayey Sur 1 2 3 4 5 ferruginous & &® ® & &) TEXTURE
D D D@ @ disturbed 3B B @ & &) not evident @® @ DD ferromanganiferous @ @ @& @& @& (1 each per layer)
B D @D>D @ @@ @Hundisturbed @ @ @ @ @Y not identified @ @D @ @ @ @) organic D @D D @ DY TextureGrade 1 2 3 4 5
S @@>® D O @) bulked & & & @& @& as substrate @ D @D @ & @) not identified @& & ® @ @ sand @B @ D O M)
T @@ @D @@ @fbulk density (D (D D CD (D as rock outcrop @ @ @D @ @ other @ @ @ @ @) loamy sand & @ @ @ &}
R|® &®® (® ®-@® @) Base of Observation (1) _|las parent material & & @& @ @& GjAmount(1perlayery 1 2 3 4 5| clayeysand @ @D @D @ @)
A @& ®® ® E@® @) layer continues @y quartz & @& ® ® @& &) none D (D M @ sandyloam @ @ @ @ @)
T @D DD D DD D) soil continues @) feldspar DD D@D very few (<2%) @ @ @ @ @) loam & ® ® @ &
@ @® & @@ @) equipment refusal G| silcrete @ ® ® ® ® @& few (2-10%) D @ @ @ @) silty loam @® ® & & &
E D DD D) bedrock reached (@) ironstone & G @ @ @ @} common (10-20%) @ @ @ @ @}fsandy clay loam & @D @ D @)
Dominant (1) |MOTTLES |Sub-dominant (1)f bauxite D GO @ GO @ @Y many (20-50%) & & & & & clay loam (& & @ & &)
1 2 3 4 5 |Abundance]1 2 3 4 5 shells a a @ abundant (>50%) ® @& @& @& @jfclay loam sandy & @D @ @ @)
@ @ © ® @®|not evident|® @& @& @& &) charcoal @ @ @ @ G2jstrength (1perlayer) 1 2 3 4 5 [silty clay loam G® GD 0D AD G0
OO DDD| <% OO pumice 3 0D @ @ G G3) weak (D D D 4 M) sandy clay @D @D D @D dDj
OO ODD@| 2-10% OO opalised wood » D (D GD (D G2) strong @O @2 @D &) silty clay 2 (» @ @ G2)
DD D@D @D 10-20% @ @D D@D @) other GB GB GB (3B GB @B Form (1periayer) 1 2 3 4 5 clay 3 0 (3 @ ()
D E ® ® B| 20-50% | ® D B &) Amount (1 perlayer) Sur. 1 2 3 4 5 | soft segregations (D (D D D D) fibric peat » 0D G @D 0D
1 2 3 4 5| Colour |1 2 3 4 5 very few (<2%) @ @ @D @ @ @) nodules @ @D @ @ @] hemic peat D d® @ G5 G5)
OODDD| darkk |[DODDDDD few (2-10%) @ O D @D D D fragments G G @ @ @} sapric peat 3B 3D d® d® ()
(@3N EDNENEDNED) red DD common (10-20%) @ @ @ @ @ @) crystals G @ @ @ @ SandFraction 1 2 3 4 5
OO @] orange D@ DD D) many (20-50%) & @ &® ® ® & veins @ &® ® & & coarse (D M D M )
ODODDD| yellow DD D @) abundant (50-90%) ® @® @& ® & & concretions ® ® ® @& &) fine @D D @D D)
OE®E®OE| brown OO very abundant (>90%) D D M D @ D root linings @ M @ @ @} ClayFraction 1 2 3 4 5
D ®@® ®| pale |[E® ® ® @) Size (1 perlayer) Sur. 1 2 3 4 5 tubules @& ® @ @ @) light (D & @ M 4
DODDODDD| gey |DDDDD fine gravel (2-6 mm) D O D D @D @) Size (1perlayer) 1 2 3 4 5| lightmedum @ @D O ® @
D ® DB ® gley @B B gravel (6-20mm) @ @D @D @ @ @) fine (<2 mm) (D @D D M D) medium & D D @ &)
1 2 3 4 5|Contrast|1 2 3 4 5 coarse gravel (20-60 mm) G D & & @ & medium (2-6 mm) @ @ @ @ @ medium heavy @ @ @ @ @
O ODDD| faint | DD D) cobbles (60-200 mm) D @ @ @ @ @) coarse (6-20 mm) A D @ @ @) heavy & & & & &)
D@D @D D @)| distinct | @D @D D) stones (200-600 mm) & & & & @& G v coarse (20-60 mm) @@ @@
12D D D | prominent |G & D D boulders (>600 mm) & & @& & @& &Y ext coarse (>80 mm) B B B & &)
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SURVEY TITLE: UIAIRIKI L\JIDIRI’(’IHI 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ] 1 1 1 1 1 1 1 ]
SITE LOCATION: Vl SICIQ‘I 1 1 ] 1 1 1 1 1 1 1 1 1 1 1 1 1 L 1 1 1 1 1 1 1 1 1 L 1 1 1 1 1 J
PROFILE MAP DETAILS SURVEY DETAILS
Profile No. | Map Sheet No. Eastings Northings Described By Profile Date Photo Taken (1) No. of Layers ‘( "
O OOOOOOOOOOO@OOO® OO @@ @ @ @ @I @ @ @ @ @ d @ @ profile CD ‘__*)
@ OOCOOOheOOO@dOOO@adOOO@dOD DM @G @ D site @& @
@leedeeeler) @il lala@leloleleleled ele) Yol Yerkinisnieales) both profile & site @® @D
DD ®DDDODDD@®DD DD DD D @ DD @ @ G @ )| Nature of Exposure (2) | @ SOVERNMENT
DOODOODOOEOODODODODODODODODODOOOLOODD @@ D& auger D @D
OO DO O OO OEOOEOOOBD®®® & @ G & & pit @ @D =<
EEOEOEOEmaeaOO®d OO EE®E®©®® O ® G @ ® ®® batter G ® ; fi V;
DO @ DODDDDDDDDODDDODDD D@D D DD @ DD gully @ -
OO OODHDEOEODOOEOOOOOOm@®® @ @® core sample & ) 3
@@@@@@@@@@@@@@@Q@O@@@@J@D @D @D D, other (®
Potential BSAL? (1) ite t NSW SOIL
checked BIOPHYSICAL STRATEGIC AGRICULTURAL | ANDLAND
yes (D no @® detailed i
e LAND SOIL DATA CARD INFORMATION
SOIL SYSTEM
Soit | VEGETATION LANDFORM ELEMENT (1)
A.S.C. | Vegetation Community (1) alcove @ cone @ footslope @D ox-bow GD sink hole/doline G ~Please MARK
unknown (D backplain @D crater GD foredune @ pan/playa stream channel LIKE THIS ONLY:
o rainforest )] bank cut face gully @ pediment streambed oWEOO
wet sclerophyll forest G| bar ® cut-over surface @ hilicrest @® pit GD summit surface & Use 2B pencil
lso dry sclerophyll forest @) beach @® dam hillslope GD plain GD swale @D No pen or biro
woodland grass u'storey G beach ridge D  drainage depression @D lagoon G® prior stream @ swamp GB) Fully erase
woodland shrub u'storey @B{ bench @ dune @ lake G® rock flat GD talus mistakes
GG tall shrubland D) berm @ embankment landslide rock platform tidal creek @§ o Make no
low shrubland @ blow-out G estuary @ levee ® scald G® tidal flat @7y stray marks
heath @@} channel bench @ fan @ lunette scarp @® tor e Numbers in ()
IsG grassland/herbland cirque fill top @@ maar scree @D trench @ show max.
swamp complex @D cliff & flood-out @ mound G® scroll G valley flat @® entries allowed
littoral complex
F bt v Eiaton o LITHOLOGY TOPOGRAPHY
G Growth Forms (4) Substrate (3) Slope Percent Site Morphology (1)
1 tree not identified limestone coarse-basic @ @@ flat G
L tree mallee % unconsolidated @ tuff @ fine-acidic @B @ DD crest )
Y shrub gravel @ breccia @ fine-intermediate @) @D hillock G|
mallee shrub @ sand @ greywacke @ fine-basic DD ridge &y
c heath shrub & silt @ arkose @ serpentine @) @ D@D upper slope &
G.S.G. chenopod shrub &) clay @® dolomite (€2)) gabbro GOy O® midslope &)
[@:9) hummock grass @) organic material @ calcrete @) dolerite D) @ ®-® simple slope (D)
& ® B tussock grass @@y alluvium @ aeolianite €) diorite @ DD lower slope (&)
o © sod grass (@) colluvium @D chert @D syenite G @D ®® open depression (D)
@ D sedge lacustrine jasper granodiorite  G2) @ DD closed depression GD)
® ® E) rush aeolian @ metamorphic @ adamellite Slope Measurement | Slope Morphology (1)
@ @ @) forb G2 marine @ gneiss granite &) Method (1)
D & @) fern/cycad @@y calcareous sand schist/phyllite aplite G inclinometer @® N\ waxing 91
0 E® & moss fill a@ slate @® quartz porphyry Abney level D N\ waning @)
O O lichen G mud @ hornfels @D basalt total station & maximal G
D @D liverwort (®) till @ quartzite andesite RTK GPS ® \_minimal @)
B E ) vine 7} sedimentary @ greenstone @ trachyte Gy, LIDAR & Aspect (1)
D @ shale @ amphibolite @ rhyolite @ Microrelief Type (1
> & &) LAND USE (1) siltstone/mudstone marble obsidian ynFc’me( @@
D @D national/state parks CDj sandstone-quartz @D igneous @ scoria @Dy normal gilgai | (=)
D timber/scrub/unused @By sandstone-lithic @D coarse-acidic =~ @ ash Gy crabhole gilgai (<5} - ®
(@0} logged native forest D) conglomerate @ coarse-intermediate @G agglomerate &) linear gilgai @ ® GB
D hardwood plantation @) other @D lattice gilgai &
affinity softwood plantation & Identification Method (1 melonhole gilgai &
with  COff volun./native pasture (&) personal assessment( (E_L)l HYDROLOGY gtl’?er @
improved pasture D geology map @} Profile Drainage (1) Permeability (1) Depth (1) & Extent (1)
cropping @] both assessment & map GDf very poorly drained GD| very slowly permeable <500 mm depth (D
orchard/vineyard ()| Rock Qutcrop % (1) poorly drained & slowly permeable @) > 500 mm depth @
vegetables/flowers nil @ >20-30% &} imperfectly drained (| moderately permeable D) <50% area (D
urban <2% @ >30-50% ®) mod. well-drained @ highly permeablig > 50% area D
industrial @ 2-10% & >50% @) well-drained &
quarry/mining G§ >10-20% @ rapidly drained @®) SITE FlELD NOTES
G () Surface Condition et et
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1
SITE CON DITION current (2) WeEtx(g)ecBers (2) 1 1 1 1 1 Il 1 1 1 L 1 L 1 1 1 ] 1 1 L 1 1 1
Site Disturbance(s) (2) cracked @ @ | @ =t L L 1 1 L u 1 L 1 1
natural disturbance CD ggs::'; self-muiched @D| @ | @ —_—— L L
no effective disturbance @ locse @ @ | @ T R
limited clearing @| @ @® soft ®| @ | ® e
extensive clearing @|CD D firm @& @ @& : : : : : : ]' : : : : : : : : : : : : : 'L :
cleared, no cultivation & O hardset @ D T e e
occasional cultivation (& DD surface crust @ @ @ R R T D R
rainfed cultivation | @ @ trampled & (€D) S R S R T ST U S S S
irrigated cultivation & @D poached @® ao e e T I
highly disturbed @ @® @|recently cultivated @D Photo file name/s: . I L L L L L L 1 I L L L ! L
@D water repellent @ a@ R N N W WS WA YN MU S SO MO RS SO NSO S AN W S S —
- ® gravelly D I L L L ! L I L 1 ! (I L L L I L L L L L
22 e I e ]
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mm 0

90 100 110 120 130 140 150 160 170 180
e o 3 ey T I T I TN eI
LAYER STATUS COLOUR (M (Munsell, 1994) | Field pH | LAYER NOTES Field pH Test Method (1)
Lower Horizon Moist Munsell Dry Munsell _ §(1 per Iayer)l P e Raupach D test strip &
@©OOO@ e ®DD D @ B @ @|ED D @ @2 @ @@ B e (o /L pH meter
OO OOE®E O OO DG BB @ O M) IR T ST WS N - S T A HCI (1)
OD>ODDDOOD BDOEEDEDE®EBDD (-3 43 [N A no effervescence (D M M M M)
1 D DD D @B @& @ @@ @ O @™®@ DD [€pl&D T T e audible/slight efferv. & @ @ @& &)
@ E@>@O>D @ ® (€] @@ G @ @D Q@EN ;. 4wy gy strong effervescence
®EO®E® & @ O @ O ©N . ¢ v ooy w4y oy Boundary Distinctiveness
® ®® ® ® ® @ @& @& I T T Lo 1NN, (e (iperlayer) 1 2 3 4 5
@D DD D, DD EDEGH, COPCIN 4 0 i o W not evident (D (D M M @)
@ ®® @D @ ® ®@ ®& . oy sharp (<5mm) @ @D @D @ @
D> D @@ abrupt (5-20 mm) & & @ & )
Lower Horizon Moist Munsell Dry Munsell FieldpH [2] | S R N P SR clear (20-50 mm) & @ @ @ @)
@ OO @O ® O ied @ 6@ @ M|@D @ @ @ @) OB ), (I R R T gradual (50-100mm) & & & & &
OO OEE®®DD OB ®D DD DGR E | diffuse (>100 mm
DD>ODDDEDHOOD @D DB eED D|TEDDE CD D) (@3 @D | T W S S STRUCTURE
2@@-@@ @ ® O® OD@® @@ @@ . . . . o o 4+ + 1+ .+, lcradeofPedality(1) 1 2 3 4 5
D@D @ ® () @ @ @ e | e e single-grained @® @D D
[@REI( X&) o) @ ®® @ & & [€3€:D TR R S S T T S N TR massive & @ @ @ &)
& E®® ® ® ® @® @& (@0 4D I T N A weak pedality & & @D & &)
@D D @@ [ea)ed leales e e e moderate pedality @ @ @)
O®>®® @ ® @ @ @2 a: [T I N strong pedality & & & & &)
@ @D>@D @@ Fabric(1) 1 2 3 4 5
Lower Horizon Moist Munsell Dry Munsell FieldpH § 3 I T R T P sandy @ DD
@ OO ODE® D Ed @ 6 @ @|ED @ @D @ @) @@ T R R W TR N N S T eathy @ @ @ @ @)
DDOOOEEEEDODOEBEEODEB®EOONDODY 0 rough-faced peds & @ & & &)
DODDODDEOCODODBDEEDD|BDE® DD ([@3JeD e e L smooth-faced peds @ @D @ @ @)
3 DO>@® &B® D®» O@O@® @ & o, Dominant (1) Ped Shape | Sub-dominant (1)
@ @@ @ @ ® @ @ @D GY @ @ O@ (R (S S N TR 1. 2 3 4 5 1 2 3 4 5
DO D @& @ @D (€3} @ & o> , v, OO DDD platy OO
® ®® @ ®® @& @& @E®) TR (T TS TS S (€N EDEEDREBAED)] lenticular D@
DD D ([@ol@s) @D D o>y DD prismatic DODODOD
@ > ® @ ® @ @& [€:DNeE:D e @ e OGO EOD@D columnar @OODD@D
D DD D @@ D & @ ® G| angular blocky |&® ® & & &)
Lower Horizon Moist Munsell Dry Munsell Field pH | 4 ] L, I®®® @ ®)| sub-ang. blocky |® @® @& @ &)
@ @@ OODE® D OED @ G @ @|ED @ G @ @) @@ TS R A N SO DODODDD polyhedral DODODDD
OO DOEE®EE®D O m® @ DO E @ OO M@ S T S S T | (DN E:DAEDRE:DYE:D] granular @ ® @ ®
DD OEHOO® (2N QSN DRV IR @D (2 N BREGDRENED @@ I e S S T (@BYeDIE:DREBYE:D] crumb O@®O©®D
4@@-@@ @B ® @ @ O @@ ® (@DRE&D, @@ oy o33 Ao Ao GO dD GO round o 3o (» @ do)
@ @D D @ @® @ @ @ @ @@ 4y Dominant (1) Ped Size Sub-dominant (1)
D E® ® EO @ DOD® @ ® & & @ O e T S Y 1 2 3 4 5 1 2 3 4 5
® ®® ® ® ® @& @& E@® R M R R M W D @@ @ <2 mm (GDIGBIGREGRIGD
D DD D DD D ) l&aled TR S VR S S T D@D 2-5 mm DD D D@D
@ E®® D @& ® @ @& @ N TR TR S W DD 5-10 mm O@DOD
@O @>® @ @ D@D D 10-20 mm D@D @D
Lower Horizon Moist Munsell Dry Munsell Field pH | 5 ] L e 0y gy D eOE®m® 20-50 mm OO
@ OO DD 2D (B G0 @ @|E® @ 6B @2 M) @@ T T TR I S N > ® ®® ® 50-100 mm ®®® ® ®
ODODODEEE®D OCEEDDODEEEDOOODD . , I ODODDD| 100-200mm | DD D D)
DD>ODDODEOHOO®®D DD ® D DB D T D) @@ O ® @ @ @ 200-500mm [®® ® @ @)
5@@-@@ @B ® a» @@ @ @@ @ D & [&Dl&D ey DD DDD > 500 mm @@@@9
DODDD @D @ OO0 @ OO o& Soil Water Status
OE®®E®| & © O O OO O&y L SEGREGAT|ONS (1 each per layer)
® E®® @®, & ® @ @& ®&®) Type(iperlayer) 1 2 3 4 5 1 2 3 4 5
@ @@ @} Estimated D [ea)es DD L not evident @» @ dy @@ D D D
@ @@ @) Effective @ ® @ ® ey | calcareous @ @D @D @D @ mod. moist @D @D D @D
@ @@ @] Rooting [epleD gypseous @ @ @ @ @) moist @D @D D D @
S Upper Depth (m) Sample Taken COARSE FRAGMENTS manganiferous @ @ @ @ wet D @D @D D @)
U @ @@ @@ @@ @f (3perlayer) 1 2 3 4 5|Type(iperlaves Sur 1 2 3 4 5 ferruginous ® ® ® ® & TEXTURE
EDEGD [ &D) CD (DGO @) disturbed @ @ & @ & not evident @ @ @ D @D ferromanganiferous @& @& @& & &) (1 each per layer)
B [@3X@D @) @D @@ @fundisturbed @ @ @ @ @) not identified D @D @ @ @ &) organic D D @D D @Y TextureGrade 1 2 3 4 5
S @ D> D D & bulked ® ® @® @ @} assubstrate @ DD D @ @ not identified & @ @ ® @& sand @ @ (D (D )
T ®o>® D @@ Dfbulk density (D D D D (D) as rock outcrop D @D @ @ @ @ other @ @ @ @ @] loamysand @ O @ @ @)
R ® ®® & &-@ &) Base of Observation (1) fas parent material & & & @& & GAmount(iperlayer) 1 2 3 4 5] clayeysand @ @D @D @ @
A @& ®® ® @@® &) layer continues @@y quartz & ® ® ® & & none 3O M M @} sandy loam @ @ @
T @ DD D MDD TN soil continues @) feldspar D @D @ @D @ @) very few (<2%) @ @D @D @D @ loam & ® ® ® &
@ @>® D @@ &) equipment refusal ) silcrete @ @ ® ® @ @ few (2-10%) O D D A @) silty loam & @® @& @& &)
E @D D@D D DD D) bedrock reached (D) ironstone G D @ @ @ @) common (10-20%) @ @ @ @fsandy clay loam & @D D D @
Dominant (1) b-dominant (1 bauxite D D @ G d® () many (20-50%) & & & & &) clay loam (& ® @ @ @)
1 2 3 4 5|Abundance] 1 2 3 4 5 shells @D @D @ @D} abundant (>50%) @& @ @& @ @fclay loam sandy G D @ @ @)
& @ ® ® @®|not evident|® @ @& @ @& charcoal @@ @ @ @D G2jfstrength (1perlayer) 1 2 3 4 5 [silty clay loam d® 0 GO D d0)
OODDD| 2% DODOOOD pumice (D (D @ @ D GB) weak (D D D D ) sandy clay GD @D @D D D
OODDD 2-10% OO D opalised wood » (» G (D D  2) strong @ @2 DD @& silty clay @ 0> 0 G2 G2
D@D D 10-20% D@D D @ @) other 0B G® (® G® GB G Form (1perlayer) 1 2 3 4 5 clay @3 (G 0 G A3
DD DB 20-50% | D ® &) Amount (1 perlayer) Sur. 1 2 3 4 5 | soft segregations G D (D M @ fibric peat @ ® D G (@)
1 2 3 4 5| Colour |1 2 3 4 5 very few (<2%) @ @D @D @ @ &) nodules @ @ @D @ @} hemic peat d» 0D G5 G5 B)
D DD dark |@D DD few (2-10%) O O D O D D) fragments @ D & @ @]  sapric peat @ @® )
OO red DO common (10-20%) @D @D @ @ @ @ crystals GO @ @ @ @} SandFraction 1 2 3 4 5
D@D orange O @ @ D) many (20-50%) & ® & & & &) veins ® O ® &® &) coarse (D (D M M M)
DOODDD| yellow DDDD abundant (50-90%) @® @& & & @& &) concretions ® ® @® & @& fine DD D DD
D] brown @G &) very abundant (>90%) D @ D D D ) root linings @ M @ @ D) Clay Fraction 1 2 3 4 5
E®E®®®| pale |®®®® @) Size (1 perlayer) Sur. 1 2 3 4 5 tubules ® @ @ @ @) light @ @ [&B,
DDODDD| gey |DODDDD D fine gravel (2-6 mm) GO G M M O Size(1perlayer) 1 2 3 4 5§ lightmedum @ D@D @D D
DB gey DD D @) gravel (6-20mm) @ DO @D @D @D & fine (<2 mm) (O D @ M M) medium @O D @D &
1 2 3 4 5|Contrast |1 2 3 4 5 coarse gravel (20-60 mm) D @ G D @ @} medium (2-6 mm) & & @ @ @fmedium heavy @ @ @ @
(D D @ @] faint @ D cobbles (60-200 mm) D @ @ @ @ @) coarse (6-20mm) B D @ @ @) heavy & & & & &)
DD D@ @] distinct | D D@ @) stones (200-600 mm) & & & & @& G v coarse (20-60 mm) @ @ @ @ @)
D D DD D prom_i@t DD DD 1304mders (>600 mm) & @& @& @& @& &)Y ext coarse S>60mm & DEDEDE®D
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SURVEY TITLE: MIAI&IKI }\)IDIRI(I #I i 1 1 1 1 1 1 1 1 1 1 1 1 1 L 1 1 1 1 1 1 1 1 1 1 1 1 1
S'TE LOCATION: ? ISIC ISI 1 1 1 1 Il 1 1 1 1 1 1 1 1 1 X L 1 1 1 1 1 1 L L L I 1 1
PROFILE MAP DETAILS SURVEY DETAILS 0“
Profile No. | Map Sheet No. Eastings Northings Described By Profile Date Photo Taken (1) No. of Layers “. "'
OO OOOOOOO@O@O@O@ & O @@ @ @ @ @@ @D @ @ A @ @ profile D (______)
@ OOODODDO@®DODDODDODODOODO@®d DD O D DD D &b @ @ D site @ @ NSW
Eledled)@slelerled@lerlelerlerled) el el erieriesles) OO@O@OW DD both profile & site @
DDDDDDIBDODDD D ®D DD D DD D D DD D @ @ @ | Nature of Exposure 2) | @ HOVERNMENT
DO OO OHOEOOmOO@®OOOOOOO®D @O @D @& @ @ auger (D @D
OOOEO@eOOOEO@dOOOmOOOO®@ OO & @ e & & pit @) @ B~
CEOEOOmEOEGOOOOOEE®®® ® ® & ® ® @ ® ® ® batter @ @ j'
DD DD DD DDDDDDDDDD DD DD D D D gully @ -
OO OOOEOOE®®® D @@ & @ (@) &:D) core sample & 4]
DD DD DD DDDDODO D@D @D DD DD €8] @ D other (&
Potential BSAL? (1)]_Site type y NSW SOIL
checked BIOPHYSICAL STRATEGIC AGRICULTURAL | ANDLAND
o o e LAND SOIL DATA CARD INFORMATION
exclusion SYSTEM
Sere | VEGETATION LANDFORM ELEMENT (1)
A.S.C. [ Vegetation Community (1) alcove @ cone @D footslope @D ox-bow GD sink hole/doline Please MARK
K(X unknown D) backplain @D crater GD foredune pan/playa G® stream channel @) LIKE THIS ONLY:
o rainforest &) bank cut face @ gully @ pediment streambed @) OoOWEOO
wet sclerophyll forest D) bar @® cut-over surface hillcrest pit G summit surface @f , yYse 2B pencil
lso dry sclerophyll forest Gy beach dam @® hillslope plain swale » No pen or biro
woodland grass u'storey @8 beach ridge D drainage depression @D lagoon G® prior stream @ swamp G} « Fully erase
woodland shrub u'storey (&> bench @@ dune GD lake G® rock flat @G talus mistakes
GG tall shrubland @) berm embankment landslide @ rock platform tidal creek * Make no
low shrubland & blow-out estuary @ levee ® scald tidal flat GD stray marks
heath @} channel bench @ fan lunette @ scarp d® tor @} * Numbersin ()
ISG grassland/herbland GO cirque fill top maar GD scree @ trench show max.
swamp complex @D cliff ® flood-out @ mound G® scroll @ valley flat @@  entries allowed
littoral complex
F e LITHOLOGY TOPOGRAPHY
ﬁ Growth Forms (4) Substrate (3) Slope Percent Site Morphology (1)
| tree not identified @ limestone @@ coarse-basic @ @ @@ flat G
L tree mallee a unconsolidated @ tuff @ fine-acidic ey ODDD crest &)
Y shrub gravel @D breccia fine-intermediate @) DD hillock @
mallee shrub @ sand @ greywacke fine-basic O@D ridge (@
c heath shrub & silt (€3} arkose @ serpentine @ @ D@ upper slope &
G.S.G. chenopod shrub @& clay @ dolomite @ gabbro & ®® midslope @Bj
D hummock grass @ organic material @ calcrete €9) dolerite G ® ®® simple slope (D)
® ® @& tussock grass alluvium @ aeolianite (€0) diorite @D lower slope &)
D © sod grass (@) colluvium @ chert @D syenite @ ®® open depression &)
@ @ sedge (0 lacustrine @ jasper @ granodiorite G2 D@D closed depression (0
I E® @) rush dD; aeolian a metamorphic @ adamellite G Slope Measurement | Slope Morphology (1)
@ @ @& forb @2) marine gneiss @ granite Method (1)
D E @) fern/cycad calcareous sand schist/phyllite ~ @ aplite Gy inclinometer @® ™\ waxing @]
@ ® moss G2} fill a» slate €13 quartz porphyry &) Abney level @ . waning @
O lichen G5 mud @ hornfels @D basalt total station & maximal Gy
@ @D liverwort (®) till quartzite [€)) andesite Gy RTKGPS ® \__minimal @)
> E& @E) vine sedimentary greenstone @ trachyte (GD LIDAR | Aspect (1)
™ ® shale (6] amphibolite rhyolite Microrelief Type (1)
S & &) LAND USE (1) siltstone/mudstone G marble @ obsidian (G none @ @@
D D national/state parks (D) sandstone-quartz @@ igneous @ scoria @D normal gilgai @ @ @B
()] timber/scrub/unused @By sandstone-lithic @D coarse-acidic =~ @ ash Gy crabhole gilgai & @ = ®
[@0) logged native forest & conglomerate @ coarse-intermediate @ agglomerate  @®) linear gilgai W GB
@8] hardwood plantation @) other &D lattice gilgai & (<)
affinity softwood plantation ()] Identification Method (1 melonhole gilgai &
with  Of volun./native pasture &) personal assessment( ()D HYDROLOGY other @
improved pasture ) geology map @} Profile Drainage (1) Permeability (1) Depth (1) & Extent (1)
cropping @] both assessment & map (D very poorly drained (D| very slowly permeable <500 mm depth D
orchard/vineyard (& Rock Outcrop % (1) poorly drained & slowly permeable &) > 500 mm depth &
vegetables/flowers nil @ >20-30% &} imperfectly drained (| moderately permeable G <50% area (D
urban <2% @ >30-50% @®) mod. well-drained @ highly permeable &) >50% area @)
industrial @ 2-10% & >50% @ well-drained &
quarry/mining @G> >10-20% @ rapidly drained SITE FIELD NOTES
other G2y §urface Eondition ==t
] 1 1 1 1 1 1 1 1 1 L 1 1 1 1 1 1 1 1 1 1 1
SITE CONDITION Current (2) weEtx(J;)ec[t)er(yi (2) L 1 1 L 1 1 o 1 L 1 L L L 1 1 1 1 L ! 1 L 1
Site Disturbance(s) (2) G d Cracked @ @ @ ] 1 L 1 ] 1 1 1 1 1 1 1 1 1 1 ] 1 1 1 1 1 1
natural disturbance G cx::% self-mulched @| @ | & L L L L%
no effective disturbance @ loosc @ @ - T ——————=t==tt L ] |
limited clearing & @ @ soft & @ &3] e T S e o
extensive clearing @\ D D firm @& @ @& : : : : : : : : : : : : : : : : : : : : : JI
cleared, no cultivation & DD hardset D @ PR S T T A R SR N i e e e
occasional cultivation @& DD surface crust & @ @ [ T S R N T T T R A I R
rainfed cultivation D @@ trampled & @ L — R e e e T R e,
irrigated cultivation & ®® poached a Pl g e g e ge——— e R e i g g
highly disturbed & @®)|recently cultivated @D Photo filename/s: . | . . o o 4oy
[eafed] water repellent @ I L ! 1 1 L L L L L L (I L L L ! ! ! 1 =i
®® gravelly 3 ! L L L 1 ! 1 L L L L L L ! ! 1 L (I (.
D D other D _| 0 k
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mm 0 90 100 110 120 130 140 150 160 170 180
LAYER STATUS COLOUR (I (Munsell, 1994) | Field pH | LAYER NOTES Field pH Test Method (1)
Lower Horizon Moist Munsell Dry Munsell (1 per layer)] 1 | LI S T S S T Raupach (D test strip &)
@ OO @O @ DD 2D @ €0 @@ @|ED M @ @ @ Q@D 4 v ooy gy oy oy pH meter
OO DODEE®D OB®EO DG I® @D OO M) T R T S R A SRR SO TR HCI (1)
ODDDODDEOODONDBDDE DD D E® ED D) 3 55 NI T N R R no effervescence D M D D M)
1 DD D @&a;d @® @ @ (€DX&D) @ [&DRE&D D T T audible/slight efferv. @ @ @ @ @)
@ DD D ® @ @@ @ @ @ @S ZD [N T T A T strong effervescence 3 D D D )
®EO@ | 6o @ @ @ @O SN o ow ¢ o v @ i i g Boundary Distinctiveness
& ®® ® ® ® @ & (G272 [T S T T SO S S ("' (1perlayer) 1 2 3 4 5
DD D, @B @) @D D s s I T T not evident (M D M M @)
@ >®® @® @ @ AN . i §w g i sharp (<5mm) @ @D @ @ @)
@ @@ D @@ abrupt (5-20 mm) A @ @ @ @)
Lower Horizon Moist Munsell Dry Munsell Field pH | 2 T R T T clear (20-50 mm) (D @D @ @ @)
@ OO OOOE D 2D (D @0 @ @|@ ® @D @ M) @@ O R S S TR R S S S gradual (50-100 mm) & & & & &)
DO DEE®D BB O OE B E @ DD @) P T T SO R I TR NN T diffuse (>100 mm
Bleleles)esieloleer @lsslolales)lslclles Elele T STRUCTURE
2@@-@@ @B ® M®» OODE® O@ @@ . . , + + 4+ + , | lcradeofPedality(1) 1 2 3 4 5
@ @@ D ® (@) @@ (@) @ (€32 [T T T B S TR N S T single-grained @ CD (M M M
D E®>® D (G} @ ®® @ @ & @& TR R ST ST A SO N TR massive @ @ @ @ &Y
® ®® ® @® ® @® &) 303 T R R R T S weak pedality @ @ D @ &
D DD D D@D @ D Gk o (N S T e e S moderate pedality GO @ @ @ @)
@ ®® @ @ ® @ @& (e5.¢2 T T e strong pedality & & & & G
@ @>@D @@ Fabric(1) 1 2 3 4 5
Lower Horizon Moist Munsell Dry Munsell FieldpH 3] , | | | T B sandy (3D D &b &D
@ @@ OO E® DD OEd @ 6 @@ @|ED @ G® @ @ @@ earthy @ @D @D @D @
OO DOEEEE®D OB ODOE I E @ YD ) R (R S T S S T rough-faced peds @ @ @ @ @
DD>ODOEOO® @ @D D ® D OB D ® @B @) @@ T R smooth-faced peds D D M @ @)
3 DD>OEOD @B @ o @ DD @@ DD &S v oy Dominant (1) Ped Shape Sub-dominant (1)
@ @@ @ @ ® GY @@ GY @ @ @@ T | N NS S N 1. 2 3 4 5 1 2 3 4 5
DE>® D o) © ®® @ & & &®) I e T D O D platy DODODDD
® ®® ® ®® @® @& @&@®) O T TR S T T OO lenticular DODDD@D
DO DD D @D @ @ @D O R R R T O DOD prismatic (€D HEDNEDR&DNED,
@ @ @ @ ® @ @® €L a:> T ST S T T D D @D E D columnar @OE@ D@D
D@D @@ & & @& @& @®| angular blocky (& ® & & &)
Lower Horizon Moist Munsell Dry Munsell Field pH [ 4 | L I ® ® ® @) sub-ang. blocky [® ® ® @ &)
@ @@ OO ® O D Ofed @ 6 @ @|ED @ @D @ @) @@ @slesleslasfas) polyhedral DODOD DD
OO EEOEOOEBEODODEBEDOIDOD, . . (@BDREDAEDAEDYE D) granular O ®® D
DD OODDBED D E® @D DB D ® @ @D @& oy oy @O O® crumb O®®®©@
4@@-@@ @ ® o @ D D@ @ DD S, 4, |CD (D 3D 3D 3D round (D (D o d® d)
@ @OD>DODD @ GY @@ () @ @ @o@ Dominant (1) Ped Size Sub-dominant (1)
O ®® ® Glo) @ DE @ [€DXE-» (€D €D T S TR TR T T 12 3 4 5 1 2 3 4 5
® ®® ® @® ® @® @& @®® A U TR S T ODDDD <2 mm OO OO
D DD @D DD DD @D TR SO TN (R S B OO 2-5mm DODDODDO@&
@& ® @ ® @ @& [€DIED, R R R N R T (&Y E&BEEDIEDNED) 5-10 mm DD
@D D @@ OO@DOD 10-20 mm OO@ODD@D
Lower Horizon Moist Munsell Dry Munsell Field pH | 5 I T &leslenlerien) 20-50 mm O®®® G
@ O@O@ DO E DD 25 D @3 @ @|@D @ EG® @ @) @@ IS, QI TR Ry T D ® ® & ®, 50-100 mm O®®® @&
OO DODOEE®D OB D DOE® B E @ DA @) N A A | N N DO DODODD| 100-200mm |DODD DD
DD DETOOD DD @D DB D ED D) @@ P T T S S T EE®@O® @ 200-500mm @O ® @
5GDCD-CDCD @ @® a @ O @@ @ D [&DllED N e D DD DD > 500 mm D D @D D @)
DDD@D @® @ DO @ O @R Soil Water Status
OE®® @& @ O ©®© e ®® , , SEGREGAT|ONS (1 each per layer)
® ®O® ® ® ® ®@® @@ , , , |Type(lperlayer) 1 2 3 4 5 1 2 3 4 5
D @@ @} Estimated D@D D) DD L not evident @D DD dry @® OO D M M)
@ @®@® @) Effective ®® (@)@ @@y | calcareous @D @ @ @D @ mod. moist D D D @
@ @@ @} Rooting «pley I gypseous D D D D @ moist D @ @ @ @
s Upper Depth (m) Sample Taken COARSE FRAGMENTS manganiferous @ @ @ @ @) wet D @ @ @ @)
U @ @@ @O @@ @} (3perlayer) 1 2 3 4 5 fType(iperlayer) Sur 1 2 3 4 5 ferruginous & & & & &) TEXTURE
@ DD CD (D@ G disturbed & @ B & & not evident @® @ (D (D (D Dy ferromanganiferous @& @& @& @& &) (1 each per layer)
B O D> D @@ @Yundisturbed @ @ @ @ @] not identified @ @D @ @ @ @& organic M D @D @D DY TextureGrade 1 2 3 4 5
S oao® D DD @ bulked & & & ® &) as substrate @ @D @ @ @ @) not identified & @® @ @ @) sand @ D D D M)
T®o® @D @@ bulk density D CD D CD DY as rock outcrop @ @ @ @ @ @) other @ D@ @ @] loamysand @D D @D D D
R ® &®®  &@ &} Base of Observation (1) fas parent material & @& & & @& GAmount(iperlayer) 1 2 3 4 58 clayeysand @ @D @D D @)
A & ®® & E® & layer continues (D quartz ® ® ® ® @® &) none (D @D @] sandyloam & @ @ @ @)
T D DD D DD D soil continues feldspar @ @D D @D @D @) very few (<2%) @ @D @D @D @ loam & & & & &)
& @® @ E@ &) equipment refusal D) silcrete & @ ® @ @® @) few (2-10%) @O D @ & @) silty loam @® ® & @& &)
E D DD D D@D D) bedrock reached D ironstone (D @ @ @ @ @) common (10-20%) @ @ @ @ @}sandy clay loam & @ @ D @)
Dominant (1) |MOTTLES|Sub-dominant (1)] bauxite D D O (D D (D) many (20-50%) & & & & &) clay loam & & ® @
1 2 3 4 5 |Abundance] 1 2 3 4 5 shells @D @ @ @ @ abundant (>50%) & & @® @® @jclay loam sandy & @ @D @ @
& ® ® @ ®|not evident|® & @& @& &) charcoal @ @ @ @ T2Strength (1perlayer) 1 2 3 4 5 |silty clay loam @ 0D do G
OO DD@D| <2% OO @O pumice D @ @ @@ @ ) weak (D D D D @ sandy clay @D dD @D D @D
OOODD| 2110% D@D D) opalised wood (® 0 (3 (D @ G2 strong @ @O @ &) silty clay @ 3 @ @ G
D@D DD D 10-20% DD D D @) other 0B GO (B G® D G8) Form(1perlaye) 1 2 3 4 5 clay 0® G @ @ D)
DB E| 20-50% & ®®® G Amount (1 perlayer) Sur. 1 2 3 4 5 | soft segregations (D (D (D @ (D) fibric peat @D @D @ D D)
1 2 3 4 5| Colour (1 2 3 4 5 veryfew (<2%) @ @O @O D D @D nodules @ @D @ @ @} hemic peat @ 4
O ODODD| dark |[DD DD D) few (2-10%) @D O D DD D fragments G D @ @ @] sapric peat B G0 d® G GB)
OO red DO common (10-20%) @ @ @ @ @ @ crystals @ @ @ @ @Y SandFraction 1 2 3 4 5
O ODD@| orange O DD D) many (20-50%) & & ® & & &) veins @ & & & &) coarse (DO (D D M )
DO D@D D] yellow D@D D @ abundant (50-90%) ® & & ® @& &) concretions & & ® & &) fine @ @D @D @ @)
DD E| brown B ) very abundant (>90%) & M M & @ D) root linings @ D @ D f Clay Fraction 1 2 3 4 5
E®®®®| pale |[®® ® ® @) Size (1 perlayer) Sur. 1 2 3 4 5 tubules @ & @ @ @) light @ & M M M)
DODDODDD| gey DODDODDD fine gravel (2-6 mm) DOOOO ) Size(1perlayer) 1 2 3 4 5| light medium & D @D @ @)
DD dgey ®® D E) gravel (6-20mm) @D D @D @ @ @) fine (<2 mm) GO (D M M @} medium & & @ @ @)
1 2 3 4 5|Contrast |1 2 3 4 5 coarse gravel (20-60 mm) GO @ & & @ @ medium (2-6 mm) @ @ @ @ @fmedium heavy @D @ @ @ @)
DODOA| faint |MD [GDIED, cobbles (60-200 mm) @ @ @ @ @) coarse (6-20mm) B D @ @ @) heavy ® & & & &)
O D@ @)| distinct DO D@D stones (200-600 mm) & & & & & G v coarse (20-60 mm) @ @ @ @
DD DDDD Erominent DD D DD boulders (>600 mm) & @& @ @& @& G ext coarse (>60 mm) GD;D & B &)
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SURVEY TITLE: gﬁ‘{IAVIRIKIMIO IKIVI IE’"”'I 1 1 1 1 1 1 '] 1 1 1 1 1 1 1 i | 1 1 1 1 1 1 1 1 1 J
SITE LOCAT|ON: ‘r] 1 {JIC I&'{ 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ] 1 1 1 1 1 1 1 L 1 1 1 J
PROFILE MAP DETAILS SURVEY DETAILS
Profile No. | Map Sheet No. Eastings Northings Described By Profile Date Photo Taken (1) No. of Layers
@O OOO@ODOOOO®ODO@OO®O®OO® O @@ @ @ @ d @ @ profile D
OO OCOODOhOh@adéadDO@OOOO@dDOD @D D DD @ @G aam @ D site @ @
Elesler)eslerlesles)@leleieledled eslesieslerlerles) @O W G DD both profile & site @)
DO DDDD@ODDDDO@®DD DD DD D @ D|@ D & GD D @)| Nature of Exposure (2) | @ GOVERNMENT,
DOODOOOODBODOOOOODODOOODODD D D@D @ @ @ @ @ auger D @
OO OO @OOEIOeaaOdOOOO»OE® OO®®® & @ G & & pit @
EEEOECOEOEd®EOO©OOO@®E ® G @ ® & ® ® @ €3] ®® batter & @
D @DDID D DD|D D D'DD DD D DDD DD DD @ (@ pjes) gully @
OO OO OOEOEOOmOEOO® @ C “YepXe:p] ® D core sample &
D@D D DODDDDDDODDDDDOE@dD DD DD DD D @D @D, other (&
Potential BSAL? (1)) Site type (1) NSW SOIL
checked BIOPHYSICAL STRATEGIC AGRICULTURAL | ANDLAND
o D 1o ceaies LAND SOIL DATA CARD INFORMATION
exclusion SYSTEM
et | VEGETATION LANDFORM ELEMENT (1)
A.S.C. [ Vegetation Community (1) alcove @ cone @D footslope @D ox-bow @D sink hole/doline Please MARK
Kk unknown D backplain @D crater GD foredune pan/playa stream channel @) LIKE THIS ONLY:
(o] rainforest &) bank cut face @ qully @ pediment streambed @ OO O
wet sclerophyll forest D) bar ® cut-over surface G hillcrest @3 pit summit surface @ , yse 2B pencil
ESO dry sclerophyll forest @ beach @® dam hillslope plain swale @ « No pen or biro
woodland grass u'storey @Y beach ridge (D  drainage depression @D lagoon G® prior stream @@ swamp o Fully erase
woodland shrub u'storey (& bench ® dune d» lake rock flat talus @3 mistakes
lea tall shrubland @) berm embankment d» landslide @ rock platform @® tidal creek @y o Make no
low shrubland @ blow-out GD estuary @ levee ® scald tidal flat @D stray marks
heath @ channel bench @ fan @ lunette @@ scarp @® tor @] e Numbersin ()
SG grassland/herbland ) cirque GD fill top maar scree trench show max.
swamp complex D cliff ® flood-out @ mound @ scroll D valley flat G® entries allowed
littoral complex @
F o Vegetaﬁion @ LITHOLOGY TOPOGRAPHY
,e' Growth Forms (4) Substrate (3) Slope Percent Site Morphology (1)
1 tree not identified @ limestone @ coarse-basic @) @ @-® flat O
L tree mallee % unconsolidated @ tuff fine-acidic @) OO DD crest )
Y shrub gravel @ breccia (@3] fine-intermediate (@) ealeD] hillock @
mallee shrub @ sand @ greywacke fine-basic DD ridge @
c heath shrub & silt (&2} arkose @ serpentine @) @ O upper slope G
G.S.G. chenopod shrub &) clay @& dolomite gabbro @ ®® midslope @By
[@:9) hummock grass @D organic material @ calcrete dolerite Gy ® ®® simple slope (D)
® @ &) tussock grass @®j alluvium @ aeolianite diorite D DD lower slope &)
< © sod grass (D) colluvium @ chert @D syenite O ®>® open depression (@)
@ @ sedge QD) lacustrine @ jasper granodiorite G DDD closed depression D)
® ® & rush @D aeolian metamorphic & adamellite Slope Measurement | Slope Morphology (1)
@D @ @ forb G2 marine @ gneiss @ granite GB Method (1)
D @ ) fern/cycad calcareous sand @@ schist/phyllite aplite inclinometer @@ N\ waxing @@
R B & moss G2} fill @ slate @& quartz porphyry B Abney level @D N\ waning @
D lichen mud hornfels @D basalt total station (& maximal )
@ @ liverwort till @ quartzite @D andesite (G RTK GPS ® \\ minimal G|
> @& & vine G7j sedimentary €2 greenstone (€1)] trachyte (GY LIDAR D Aspect (1)
™ @ shale amphibolite @ rhyolite Microrelief Type (1)
S & &) LAND USE (1) siltstone/mudstone marble @ obsidian none @@
D D national/state parks CDj sandstone-quartz igneous @ scoria G2y normal gilgai & L) (=)
D timber/scrub/unused @@ sandstone-lithic coarse-acidic @ ash crabhole gilgai & - ®
O logged native forest G conglomerate coarse-intermediate @ agglomerate linear gilgai @ 619
D hardwood plantation @) other @ lattice gilgai & (€D)
affinity softwood plantation G Identification Method (1 melonhole gilgai ®
with  COf volun./native pasture &) personal assessment( HYDROLOGY other @
improved pasture () geology map @ Profile Drainage (1) Permeability (1) Depth (1) & Extent (1)
cropping @) both assessment & map GD§ very poorly drained CD| very slowly permeable D) <500 mm depth CD
orchard/vineyard (D) Rock Outcrop % (1) poorly drained & slowly permeable ) > 500 mm depth &
vegetables/flowers G0 nil >20-30% D imperfectly drained G| moderately permeable & <50% area (D
urban GDj <2% @ >30-50% ®) mod. well-drained @ highly permeable L > 50% area &
industrial @2} 2-10% @ >50% D) well-drained &
quarry/mining @ >10-20% @ rapidly drained @B SITE FIELD NOTES
aihied Ba) [ Surface Condition S
1 1 L L 1 1 1 1 1 ! 1 1 L 1 1 1 | L 1 1 1 L
SITE CON DlTIoN Current (2) weEtx(;)ecéel,;l (2) L I L 1 L Il L L I | 1 1 1 1 I 1 L L L 1 1 Il
Site Disturbance(s) (2) Sicii cracked @ @ @ 1
natural disturbance CD| ' % self-mulched @| @ | @ : L L1 L 1 1t Lt L
no effective disturbance @ loose @ @ | @ = - ——-— - =
llmi’(ed clearing ‘ @ - soft @ . (D 1 ] 1 1 1 L 1 1 1 1 1 1 1 1 1 1 1 L 1 1 1 1
extensive clearing @|D @ firm @& @ @® : : : : : : : : : : : : : : : : : : : : : :
cleared, no cultivation &) [@3)@3) hardset @D @ I I S i B i i S R S B
occasional cultivation & (€Dl &D) surface crust @ @ @ R i S Y N i O O A D S
rainfed cultivation | @ @ trampled G @ TR R R R T
irrigated cultivation & D@D poached dD @ R S R T T S S N T R
highly disturbed @D| @ ®|recently cultivated @D Photofilename/s: . . . . . . o o o444
DD water repellent G @ o W W § o § § w ey g
[ Xe&:D] gravelly L L L L L L L I L i 1 1 1 1 1 L I L L L 1 L
Ease olher Gl 0D | @D — ]
Please do not mark this space.
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mm 0 100 110 120 130 140 150 160 170 180
LAYER STATUS COLOUR (Munsell, 1994) | Field pH | LAYER NOTES Field pH Test Method (1)
Lower Horizon Moist Munsell Dry Munsell (1 per layerll_[ P R R R Raupach (D test strip &)
OO ®O®D 2D B B0 @ @@ M @O @ @ @@ [ e ———_— pH meter 2
OO@®DODOEBOD OO v HCI (1)
DD>DODOO>HOO® 7D DO E @D DB D P D@D @O (O SR, S TR R S TR S S no effervescence (D M M M M)
1 (&R E&DIEDNED) @B ® a» @ @ @I @®@ @D v k3 (T T R I audible/slight efferv. @& @ @ @ @)
@ @@ @ @ ® Y O@> @ @ @5 T T T T T strong effervescence CD D @ D
O®®E®| & @ O® @ & & 4w i i i i Boundary Distinctiveness
® ®® @ @ @® @ @® 930 TR ST R T S S T (1perlayer) 1 2 3 4 5
@D DD D @D D@D COCre o ¢ 4w ¢ doG E i i not evident (D (M D M M)
& ®E@ @ @@ @ @& [€DIED, [ S U TR S S S VR T S sharp (<6 mm) @ @D @ @ @)
@ @@ D @@ abrupt (5-20mm) @ @ @ @ @)
Lower Horizon Moist Munsell Dry Munsell Field pH || 2 T R I T - clear (20-50 mm) @ @ @ @ @)
@ @@ OO ® @D @D (D G0 @ @|E3 D @D @ M) @@ O S T S S U D S S gradual (50-100 mm) & & & & &)
OODODODEE®ED OB D DOE® I B® @ OJD M) e T e P diffuse (>100 mm) &
DDDODOEO@OO®® DO ED DB D ® DD @O o W 4§ 0§ § § oy STRUCTURE
2CDCCD-CD @B ® a @ O DA ®@ D &) @& s i g m Grade of Pedality (1) 1 2 3 4 5
@ @@ @D @ ® G @ @D G @ @ @@ e I e S T single-grained & @ D
O @ GO @ O® (€3] [€DRED &E T T ST L massive @ @ @ @& @)
& ®® @® ® ® @& ® (€20 (T R R S T TR S S weak pedality @ @O @ @ @
CD DD @D O @ (vs wo (T T T moderate pedality @ @ @ @ @)
@ ®@® @®, ®® @ @& (2.9 45 (NN N U N T strong pedality & & & & &)
@ @@ D [€2]en Fabric(1) 1 2 3 4 5
Lower Horizon Moist Munsell Dry Munsell Field pH | 3 I T T sandy (D D D D @
@ OoOO@oOoEDD CD (B @0 @ @M|ED @ @B @2 M) [CREED, | S U T R R S D earthy @ @D @D @ @
DODODOEE DD EBE @D DB @ DD M) TR N SN WS N S T S rough-faced peds G @ @ @ &)
ODDDODDE>OOD @B O ® D DD D E® D) @@ T T N T TR smooth-faced peds G @ @ @ @)
3 DD @ @ o @@ @D @ ® @D D @D &D [T A N Dominant (1) Ped Shape Sub-dominant (1)
@ D>D@D @& G @ (@) @ @@ 1 1 1 1 1 | | 1 2 3 4 5 1 2 3 4 5
D ® €D (€3] ®O® (€] & & €2 a-> [ S T ' (D@D DD platy @ @@
& ®® ® @ ® @& @& [€IED, (R S T S T DO lenticular D@D
D DD D @D @@ DD I S T S (&N EDNE&DREDNED) prismatic [€DREDAEDHEDNED
@ E>® ® @ ® @ @& ®e® , v v v, ., ©EEOOD columnar O@O@D@®@D
D D> D @@ & ® @ @ @®| angular blocky & ® & @& &)
Lower Horizon Moist Munsell Dry Munsell FieldpH [ 4] | Ly, I ® ® @® @) sub-ang. blocky [® ® ® & &)
@ @O OO@OE® D @D (B @6 @ M|ED D GO @2 @) @@ TR O S S DODODD@D polyhedral DODDODDD
OO DEE DD OB D DE I ® @ YA ) T S T TR @ ®O® granular O@®® B
DD OEHOO O DO B DB E® ED D) @ R R W S S, O@OO®® crumb O@®O®©@D
4C:DCD-C:DC:D @ ® D @ O DI @® @D o, o §do dD (D 3D dD) round D » do 3o d)
@ @D D @ @ GO GY o ©o& , Dominant (1) Ped Size Sub-dominant (1)
O E®® (:10) @ O® @ [€&DRED, & gy 1 2 3 4 5 1 2 3 45
® ®® @ ®® @® ® CEPCEN oy oy oy D@ (D @D <2 mm DD
@D DD D @ D DO D@ N T A N T OO 2-5mm O@@D
@& ®® @, @ @ @ @& (@R ED, T T, S S, S DO D 5-10 mm DD
DD D @D DDODDD 10-20 mm @@ D@D
Lower Horizon Moist Munsell Dry Munsell Field pH § 5 | L L i id i @ ® 20-50 mm OEO®®E
@ OO D@D ® DD @D (B @0 @@ @|Ed (D @B @2 M) @@ T T TR S VY OE®®® 50-100 mm & ® ® ® @&
OB O S B® @ DG I ® @ DD M) (T S SO S MY DD D@D D] 100-200mm (D D D D D)
DD>DODDEDO D 7D D @ ED @B D ® @ @) @@y | 4 sy @ ® @ @] 200-500mm | ® ® @ &
5@)@-@@ @ ® a @ O @O|@m@®D [&DRE&D (@&DIED [T D DD DD > 500 mm CDCD@D@GD‘
D DD D ® @ @ @ O O ., Soil Water Status
(€D ELENED) ED © D® ©@ & &, SEGREGATIONS (1 each per layer)
& ®® ® @ ® & ® e | Type(iperlayer) 1 2 3 4 5 1 2 3 45
D @@ @} Estimated DD @ D @ e NN TN not evident @B @® @ dry @ @ D (D D)
@ ®@® @) Effective @ ® @ ® @ T calcareous @D @ @ @D @] mod. moist @ D @D @D @
@ @@ @ Rooting - gypseous @ @D @ @ @) moist D @D D D D
S Upper Depth (m) Sample Taken COARSE FRAGMENTS manganiferous @ @ @ @ @ wet @D D D @ @)
u @ @@ O @@ @f 3perlayer) 1 2 3 4 5fType(iperlayer) Sur 1 2 3 4 5 ferruginous & & & @& &) TEXTURE
OO DD D@D @f disturbed D D @D @ @]  not evident @ @ @ CD (D (DY ferromanganiferous @ @ @ @& @ (1 each per layer)
B o@D D D@ @Yundisturbed @ @ @ @ @] not identified @ @O @ @ @ @ organic @ @D @D @D @D} TextureGrade 1 2 3 4 5
S@e® D DO @ bulked & ® ® & &} assubstrate @ D @D @ @ @) not identified & @& @ @ &) sand @@ @ (D (D )
T ®®>® D @@ bulk density D D D CD DY as rock outcrop @ @ @ @ @ @) other M D @ @ @] loamysand & O D @ @)
R ® ®® (® @ & Base of Observation (1) [las parent material & @& @& & @& GfAmount(iperlayer) 1 2 3 4 5| clayeysand @ @ @D & @)
A @® ®® & E@® & layer continues @By quartz & ® ® & & &) none M @ @ @ @ sandyloam D @ @ @ @)
T @D DD D DD @D soil continues @) feldspar @D D @D @D @ ) very few (<2%) @ @ @ @ & loam & ® & & &)
@ ®&® " equipment refusal silcrete @ ® @ @ ® &) few (2-10%) @ @D @ @ @) silty loam & ® ® ® @)
E @D @D bedrock reached (D) ironstone (& D @ G @ @) common (10-20%) @ @ @ @ @)fsandy clay loam D @D D @D @)
Dominant (1) b-dominant (1 bauxite 0D A @@ @y many (20-50%) ® ® ® & & clay loam & ® @ ® @
1 2 3 4 5 |Abundance{1 2 3 4 5 shells @D @ d dd abundant (>50%) & ® @& @& @fclay loam sandy @ @ @ @ @)
@ ® @® ®|not evident|® @& & @& &} charcoal @ (@ G 0> G @|Strength (1perlayer) 1 2 3 4 5 [silty clay loam (D dD dD D @)
DODODDDOD| <% DODOOOD pumice 3 (D @ @ @ ) weak (D D D M M) sandy clay @D D @D dD dD)j
DD OD 2-10% DD D S opalised wood @ (D (D 3D @@ G2) strong @ @O @D D @D silty clay @ 3 @ @ @)
D@D D 10-20% DD D D @D other GB ® G® GB G® @B Form(1perlayer) 1 2 3 4 5 clay D 0 0D @ )
DB B 20-50% DD Amount (1 perlayer) Sur. 1 2 3 4 5 | soft segregations (D D M M M fibric peat @ @ @@ GD G?)
1 2 3 4 5| Colour (|1 2 3 4 5 very few (<2%) @ @ @D @O @ @) nodules @ @ @ @ @] hemic peat 3 D @5
OD @ darkk [DODODD few (2-10%) @O D D @ @ &) fragments G & @ @ @]  sapric peat B @ 613
@ledlesienien) red DD common (10-20%) @ @D @D @ @ @ crystals (D @ @ @ @) SandFraction 1 2 3 4 5
DD @] oange OO D D @) many (20-50%) @ O ® ® & & veins & & & & & coarse (D D D D
D DD@O@D| yellow (@D @D D@D D) abundant (50-90%) ® ® ® & ® @& concretions & ® @® & &) fine @ @D
DD E| brown & ®® S very abundant (>90%) @ D M D D ) root linings @ M @ @ @} Clay Fraction 1 2 3 4 5
EE®®® @] pale |®® ® ® &) Size (1 perlayer) Sur. 1 2 3 4 5 tubules @& & @ @ @) light G D (&)
DODDODDD| gey (DDDD D fine gravel (2-6 mm) ODDDA@] Size(1perlayer) 1 2 3 4 5| lightmedium @ @@ @ @)
D@D gey [®E®B®D D) gravel (6-20mm) @O @O @D D @ @) fine (<2 mm) CD GO M M ) medium & & & & &)
1 2 3 4 5|Contrast|1 2 3 4 5 coarse gravel (20-60 mm) D G & @ @ @} medium (2-6 mm) @ @ @ @ @ medium heavy B @ @ @ @
(D) DI faint GBlGD, (@D cobbles (60-200 mm) @D @ @ @ @ @) coarse (6-20 mm) B D @ @ @) heavy ® & & & &)
DD D@ @)| distinct | @@ D) stones (200-600 mm) & & & & & &) v coarse (20-60 mm) @D @ @ @ @
DD DD Erominent D DD D boulders (>600 mm) @@ & & B A ext coarse $>60 mmz EDIEEE B
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