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EXECUTIVE SUMMARY

Environmental Earth Sciences NSW was commissioned by Hansen Bailey Environmental
Consultants on behalf of Anglo American Metallurgical Coal Pty Ltd to undertake a soil and
land capability impact assessment for the Drayton South Coal Project (the Project). The
purpose of the assessment is to form part of an Environmental Assessment being prepared
by Hansen Bailey Environmental Consultants to support an application for a contemporary
Project Approval under Part 3A of the Environmental Planning and Assessment Act 1979 to
facilitate the continuation of the existing Drayton Mine by the development of an open cut
and highwall coal mining operation and associated infrastructure within the Drayton South
area.

The Environmental Earth Sciences NSW soil and land capability impact assessment
provides:

° a description of the soil and land suitability classification across the study area in
accordance with the Australian Soil Classification (Isbell, 1996);

° a description of agricultural land classes across the study area in accordance with
Agricultural Land Classification (NSW Agriculture, 2002);

° a description of land capability based on The Land and Soil Capability Assessment
Scheme: Second Approximation (OEH, 2012) ;

° an assessment of the Project impacts in accordance with the Upper Hunter Strategic
Regional Land Use Plan (DP&l, September 2012) with specific consideration to the
criteria for determining Biophysical Strategic Agricultural Land; and

o recommendations on soil stripping depths for all soil types across the study area along
with recommendations for topsoil management, handling and stockpiling.

A “free survey” methodology, consistent with the Guidelines for Surveying Soil and Land
Resources (McKenzie et al., 2008), was adopted for the field survey. A total of 37 soil profiles
were collected and 39 surface observations were recorded across the study area to delineate
the underlying soil properties. Selected soil samples were analysed for various physical and
chemical soil parameters by a NATA accredited laboratory. Results of the desktop
assessment, field survey and laboratory analysis showed that four major soil types occurred
across the study area, including Sodosols, Dermosols, Vertosols and to a lesser extent,
Tenosols. Soils were recommended for stripping at specific depths and reuse in
rehabilitation, where required.

The rural land capability classification across the study area ranged from Class IV to Class
VIl with Classes VI and VII being the most dominant. Agricultural land suitability
classification across the study area ranges from land suitability Class 3 to Class 5 with Class
4 land being the most dominant.

Post mining, land within the Drayton South disturbance footprint will no longer be available
for the purposes outlined in The Land and Soil Capability Assessment Scheme: Second
Approximation (OEH, 2012) and Agricultural Land Classification (NSW Agriculture, 2002).
Instead, the affected land will be rehabilitated to establish threatened woodland communities.
This area will be reserved in perpetuity as an onsite biodiversity offset for the Project.

Areas outside the disturbance footprint will retain the same pre-mining class. This land will
continue to be suitable for livestock grazing, which is considered to be a component of the

final land use goal for the study area.
ENVIRONMENTAL +
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1 INTRODUCTION

Environmental Earth Sciences NSW has been engaged by Hansen Bailey Environmental
Consultants (Hansen Bailey) on behalf of Anglo American Metallurgical Coal Pty Ltd (Anglo
American) to complete a soil and land capability impact assessment for the Drayton South
Coal Project (the Project). The purpose of the assessment is to form part of an
Environmental Assessment (EA) being prepared by Hansen Bailey to support an application
for a contemporary Project Approval under Part 3A of the Environmental Planning and
Assessment Act 1979 (EP&A Act) to facilitate the continuation of the existing Drayton Mine
by the development of an open cut and highwall coal mining operation and associated
infrastructure within the Drayton South area.

In October 2011, Part 3A of the EP&A Act was repealed. However, the Project has been
granted the benefit of transitional provisions, and as such, is a development to which Part 3A
still applies.

The scope of work completed by Environmental Earth Sciences NSW for this assessment
included:

° addressing the Director-General’s Environmental Assessment Requirements relating to
soils and land capability, issued on 3 August 2011;

° identification of soil types within the study area;
° assessment of pre and post mining land capability and classes;
° assessment of pre and post mining agricultural suitability;

° identification of any land that meets the criteria for Biophysical Strategic Agricultural
Land (BSAL) and, where applicable, assessment of the Project impacts in accordance
with the Strategic Regional Land Use Plan — Upper Hunter (SRLUP) (DP&l, September
2012);

° assessment of available topsoil resource for post mining rehabilitation and
management measures;

° detailed description of the proposed mine rehabilitation process and implications for
excavated overburden; and

o assessment of suitability of land uses post-closure of the mine.

1.1 Project description

Drayton Mine is managed by Anglo Coal (Drayton Management) Pty Ltd which is owned by
Anglo American. Drayton Mine commenced production in 1983 and currently holds Project
Approval 06_0202 (dated 1 February 2008) which expires in 2017, at which time the
operation will have to close.

The Project will allow for the continuation of mining at Drayton Mine by the development of
open cut and highwall mining operations within the Drayton South mining area while
continuing to utilise the existing infrastructure and equipment from Drayton Mine.

The Project is located approximately 10 km north west of the village of Jerrys Plains and
approximately 13 km south of the township of Muswellbrook in the Upper Hunter Valley of
NSW. The Project is predominately situated within the Muswellbrook Shire Local
Government Area (LGA), with the south west portion falling within the Singleton LGA.

ENVIRONMENTAL
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Figure 1 illustrates the location of the Project. The Project is located adjacent to two
thoroughbred horse studs, two power stations and several existing coal mines.

The Project will extend the life of Drayton Mine by a further 27 years ensuring the continuity
of employment for its workforce, the ongoing utilisation of its infrastructure and the orderly
rehabilitation of Drayton Mine’s completed mining areas.

Anglo American is seeking Project Approval under Part 3A of the EP&A Act to facilitate the
extraction of coal by both open cut and highwall mining methods within Exploration Licence
(EL) 5460 for a period of 27 years. The Project Application Boundary (Project Boundary) is
shown on Figure 1.

The Project generally comprises:

° the continuation of operations at Drayton Mine as presently approved with minor
additional mining areas within the East, North and South Pits;

° the development of an open cut and highwall mining operation extracting up to 7 Mtpa
of ROM coal over a period of 27 years;

o the utilisation of the existing Drayton Mine workforce and equipment fleet (with an
addition of a highwall miner and coal haulage fleet);

o the Drayton Mine fleet consists of at least a dragline, excavators, fleet of haul
trucks, dozers, graders, water carts and associated supporting equipment;

J the use of the Drayton Mine existing voids for rejects and tailings disposal and water
storage to allow for the optimisation of the Drayton Mine final landform;

° the utilisation of the existing Drayton Mine infrastructure including the Coal Handling
and Preparation Plant (CHPP), rail loop and associated loadout infrastructure,
workshops, bath houses and administration offices;

° the construction of a transport corridor between Drayton South and Drayton Mine;

° the utilisation of the Antiene Rail Spur off the Main Northern Railway to transport
product coal to the Port of Newcastle for export;

° the realignment of a section of Edderton Road; and
° the installation of water management and power reticulation infrastructure at Drayton
South.

The conceptual layout of the Project is shown in Figure 2.

1.2 Study area

The study area comprises an overall area of approximately 4,597 ha (Figure 2) and includes
the proposed Drayton South disturbance footprint and the transport corridor. This
assessment does not address the existing Drayton Mine as GSS Environmental (2006)
previously undertook a soil and land capability assessment as part of the Drayton Mine
Extension EA.

ENVIRONMENTAL
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1.3 Related studies

The detailed studies which are to be read in conjunction with this document include the
following:

J the EA agricultural impact statement;
J the EA geochemistry impact assessment; and

° the EA ecology impact assessment.
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2 LEGISLATIVE FRAMEWORK

Section 2 describes the legislative framework relevant to this assessment and the Project.

This assessment has been prepared in response to specific requirements outlined in the
Project’s Director General’s Environmental Assessment Requirements (EARs). The EARs
document a list of policies, guidelines and plans which the Director General believes is
relevant to the Project.

The guidelines and policies directly relating to soils include the following:

° Australian and New Zealand Environment Conservation Council (1992), Australian and
New Zealand Guidelines for the Assessment and Management of Contaminated Sites;

° National Environment Protection Council (1999), National Environment Protection
(Assessment of Site Contamination) Measure;

° State Environmental Protection Policy No. 55 — Remediation of Land; and
° Department of Urban Affairs and Planning (1998), Managing Land Contamination:
Planning Guidelines — SEPP 55 — Remediation of Land.

These guidance documents and policies relate to investigation and management of soil
contamination and not a soil and land capability impact assessment. As such the documents
were not relevant to this investigation. However, the guidance relating to rehabilitation,
closure and completion are partially addressed by this document (where overburden
management is addressed). Although these policies, guidelines or plans were not highlighted
in the EARSs, Environmental Earth Sciences NSW refers to the following relevant documents
as part of the impact assessment:

° Australian Soil and Land Survey: Field Handbook (McDonald, et.al., 1998);
° Guidelines for Surveying Soil and Land Resources (McKenzie et al., 2008);
° The Australian Soil Classification (Isbell, 1996);

J The Land and Soil Capability Assessment Scheme (Second Approximation): A General
Rural Land Evaluation System for New South Wales (OEH, 2012);

° Agricultural Land Classification (NSW Agriculture, 2002);

J Guide for Selection of Topdressing Material for Rehabilitation of Disturbed Areas (Elliot
and Veness, 1981);

Strategic Regional Land Use Plan — Upper Hunter (SRLUP) (DP&l, September 2012);

The Land and Soil Capability Assessment Scheme: Second Approximation (OEH, 2012) was
employed to assist in determination of land capability across the study area. This
supersedes Systems used to Classify Rural Lands in New South Wales (Cunningham, et.al.
1988).

The SRLUP is a component of the broader Strategic Regional Land Use Policy, which
consists of various initiatives to manage land use conflicts in regional areas, in relation to
agriculture, coal mining and coal seam gas. The plan maps areas of BSAL, which is defined
as:

° land that falls under soil fertility classes ‘high’ or ‘moderately high’ under the Draft
Inherent General Fertility of NSW (OEH), and
ENVIRONMENTAL +
SR ST E o
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° land capability classes 1, Il or Ill under the Land and Soil Capability Mapping of NSW
(OEH), and

° reliable water of suitable quality, characterised by having rainfall of 350mm or more per
annum (9 out of 10 years), or properties within 150m of a requlated river, or
unregulated rivers where there are flows for at least 95% of the time (i.e. the 95"
percentile flow of each month of the year is greater than zero) or 5th order and higher
rivers; or groundwater aquifers (excluding miscellaneous alluvial aquifers, also known
as small storage aquifers) which have a yield rate greater than 5L/s and total dissolved
solids of less than 1,500mg/L.

or

° land that falls under soil fertility classes ‘moderate’ under the Draft Inherent General
Fertility of NSW (OEH), and

° land capability classes | or Il under the Land and Soil Capability Mapping of NSW
(OEH), and

° reliable water of suitable quality, characterised by having rainfall of 350mm or more per
annum (9 out of 10 years); or properties within 150m of a regulated river, or
unregulated rivers where there are flows for at least 95% of the time (i.e. the 95th
percentile flow of each month of the year is greater than zero) or 5th order and higher
rivers; or groundwater aquifers (excluding miscellaneous alluvial aquifers, also known
as small storage aquifers) which have a yield rate greater than 5L/s and total dissolved
solids of less than 1,500mg/L.

The study area has been assessed against the mapping and criteria outlined in the SRLUP

and validated by the results of the field survey, to gain an appreciation of the extent and likely
impact of the Project on potential BSAL.
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3 EXISTING ENVIRONMENT

Section 3 describes the existing environment of the study area.

3.1 Climate

Climate data for the regional locality has been sourced from the Bureau of Meteorology
(BoM) Jerrys Plains Post Office or Site Number 061086 (Table 1).

TABLE1 AVERAGE CLIMATIC STATISTICS BY BOM FROM 1884 TO 2011

Month Mean Daily Temp Mean Mean Mean Relative Mean Wind

(°C) Rainfall Rain Humidity (%) Speed (km/hr)

Min Max (mm) (>I?Ian§|’rsn) 9 am 3 pm 9am 3pm

January 171 31.7 77.0 6.4 67 47 9.6 13.2
February 171 30.9 72.4 5.9 72 50 9.0 13.0
March 15.0 28.9 58.3 5.7 72 49 8.8 12.4
April 11.0 25.3 44.5 4.9 72 49 8.6 11.3
May 7.5 21.3 40.9 4.9 77 52 9.0 11.0
June 5.3 18.0 48.1 5.5 80 54 9.4 11.5
July 3.8 17.4 43.5 5.2 78 51 10.6 13.0
August 4.4 194 36.5 5.2 71 45 11.0 14.3
September 7.0 22.9 42.0 5.2 65 43 11.7 14.7
October 10.3 26.2 52.1 5.9 59 42 10.9 14.1
November 13.2 29.1 61.1 6.2 60 42 10.5 14.2
December 15.7 31.3 67.9 6.4 61 42 9.9 14.2
Annual 10.6 25.2 644.7 67.4 70 47 9.9 13.1

Mean annual rainfall for the region is 644.7 mm / year with a summer maximum distribution
(Table 1). Average maximum temperatures are highest in December and January (summer)
ranging from 31.3 — 31.7 °C. July is the coldest month; with a minimum mean daily
temperature average of 3.8 °C.

Based upon the available data winds in the vicinity of the study area are from the north-west
and south-east quadrants. Winds from the north-west and west are present throughout the
year, however, strongest during spring. South-east winds dominate through the majority of
the year, except during winter when winds are typically generated from the north-west.

3.2 Topography and hydrology

Local topography consists of low rolling to undulating hills with elevations ranging from
110 m AHD to 260 m AHD on the higher slopes. Main open drainage lines or gullies are also
evident throughout the study area.

The study area is situated in the larger Hunter River Catchment which covers approximately
22,000 km? (OEH, 2 March 2011). The Hunter River is approximately 0.5 km to the south of
the study area’s southern boundary and Saddlers Creek, a tributary of the Hunter River that
flows in a south-westerly direction through the western portion of the study area (Figure 2).
Waterways within the study area are typically represented by unnamed perennial and

ENVIRONMENTAL
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ephemeral streams all draining directly into the Hunter River, Saddlers Creek or Saltwater
Creek.

3.3 Geology and soils

The study area is situated within the northern part of the Sydney Basin which generally
comprises Permian to Triassic aged sedimentary units with occasional later igneous
intrusions. The Sydney Basin forms part of the Sydney-Gunnedah-Bowen Basin, which
extends from southern NSW to central Queensland.

The study area lies within the Hunter Valley region and forms part of the Tomago/Newcastle
Coal Measures (Herbert, 1980). The geological unit which underlies the study area is the
Wittingham Coal Measures, which is known to comprise of sandstone, claystone, siltstone,
conglomerate and coal seams.

The generalised geology of the study area and its surrounds is further supplemented and
confirmed by a review of registered groundwater bores in the vicinity on the NSW Natural
Resource Atlas. The three registered bores (one immediately to the north of the study area
across Saddlers Creek and two to the south immediately across the Hunter River) indicate
shallow bedrock geology comprising of inter-bedded sandstone and shale layers.

The 1:250,000 Singleton Soil Landscape Series Sheet (Sl 56-1) (Kovac and Lawrie, 1991)
indicates that the soils in the majority of the study area is characterised by the Brays Hill soil
landscape. Land in the north-west of the study area associated with Saddlers Creek and its
tributaries are underlain by soils of the Bayswater landscape grouping.

The Brays Hill landscape grouping is characterised by red clays (Vertosol) on the mid-slopes,
black earths on steeper slopes and grey and brown clays (Vertosols) with linear gilgai (small
ephemeral water bodies) and yellow solodic soils (soils with a strong texture contrast
between the A and B horizon and a bleached A2 horizon (Sodosols)) on some lower slopes.
Crests and upper slopes are characterised by red-brown earths (Chromosols and
Dermosols) and alluvial soils are present in drainage lines.

The Bayswater landscape grouping is characterised by yellow solodic soils (Sodosols) and
yellow and brown podzolic soils (Chromosols) on slopes with alluvial soils in drainage lines.
Yellow solodic soils and red-brown earth (Chromosols and Dermosols) intergrades are also
known to occur. Brown and yellow earths and prairie soils (a soil type occurring in temperate
areas formerly under prairie grasses and characterized by a black A horizon) are present in
some drainage lines.

3.4 Vegetation

A number of vegetation communities, including the Commonwealth and State listed Box
Gum Woodland occur within the study area (Table 2). These habitats remain highly modified
as a result of many years of agricultural use; however, it continues to retain some value for
threatened species. Although degraded, the riparian habitat of Saddlers Creek and
Saltwater Creek provides foraging habitat and also serves as movement corridors for fauna.
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TABLE2 VEGETATION COMMUNITIES WITHIN THE STUDY AREA

Vegetation Community NSW Status Federal Status
(Environment Protection
and Biodiversity
Conservation Act)

(Threatened Species
Conservation Act)

Upper Hunter White Box — Ironbark Grassy Endangered Ecological Critically Endangered

Woodland Community (EEC) Ecological Community
(CEEC)

Upper Hunter White Box — Ironbark Grassy EEC CEEC

Woodland Derived Native Grassland

Hunter Floodplain Red Gum Woodland Complex EEC CEEC

Hunter Floodplain Red Gum Woodland Complex EEC CEEC

Derived Native Grassland

Central Hunter Box — Ironbark Woodland EEC -

Central Hunter Bulloak Forest Regeneration - -
Hunter Valley River Oak Forest - -
Narrabeen Footslopes Slaty Gum Woodland Vulnerable -
Cooba Scrub - -

Other Grassland - -

Planted Vegetation - -

3.5 Land use

3.51 Regional land use

The land use in the Upper Hunter region is generally associated with rural operations in
conjunction with specialised industrial activities. Rural land uses predominantly involve
grazing (cattle and sheep), thoroughbred horse breeding and viticulture. Significant industrial
activities include coal mining and power generation. There are also a number of rural
residential areas within the vicinity, including Jerrys Plains.

A large proportion of the prime agricultural land in the region surrounding the study area is
situated on the floodplain of the Hunter River and its larger tributaries. The Hunter River also
plays an important role in the operation of the region’s mining and power generation
industries and in irrigating two premier thoroughbred horse studs (Coolmore and Woodlands
Stud), which share a common boundary with the Project.

The land to the north of the study area is associated with coal mines, including Mt Arthur
Coal Mine and Drayton Mine. The Dellworth EL 6812 adjoins the study area to the
immediate north-east and east and the Spur Hill EL 7429 adjoins the study area to the west.
This is a strong indication of the prevalence of coal mining as a dominant land use in the
surrounding area. Bayswater and Liddell Power Stations (both operated by Macquarie
Generation) are located approximately 5 km and 7.5 km to the north-east of the study area,
respectively.
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The township of Jerrys Plains is situated approximately 10 km to the south east of the study
area across the Hunter River. Small rural and rural-residential properties are also located to
the south west and south east of the study area.

3.5.2 Land use within the study area

The study area is currently managed as agricultural land and operated by two licensees who
occupy the land, which is owned by Anglo American. The predominant agricultural land use
within the study area is extensive beef cattle grazing with the major enterprise being beef
cattle breeding for the weaner and domestic market.
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4 SOIL SURVEY METHODOLOGY

Section 4 outlines the activities undertaken to classify and analyse the main soil types
located within the study area.

4.1 Desktop assessment

A desktop assessment was undertaken to gain an initial understanding of the different soil
and landscapes types across the study area. This involved a review of available aerial
photographs and topographic maps of the study area and its surrounds. These were
reviewed for the purpose of delineating landscape features and geomorphic processes within
the study area. This information was then correlated with soil and geological maps, including
the Soil Landscapes of the Singleton 1:250,000 Sheet (Kovac and Lawrie, 1991), to gain an
understanding of the relationships between geology and physical and biological processes,
which may contribute to the formation of soil types within the study area.

Vegetation mapping, hydrological and hydrogeological data and previous assessments,
including the Drayton Mine Extension EA: Soil Survey and Land Capability Assessment
Report (GSS Environmental, 2006), were also reviewed to characterise soil attributes within
the study area.

Following review of the available information, a conceptual soil plan was be prepared for the
study area. This plan was then used to select sample locations for the field survey.

4.2 Field survey

The field survey was based upon the “free survey” method consistent with McKenzie et.al.
(2008). A free survey is conducted by locating points in an irregular fashion (i.e. not grid-
based) according to the survey team’s judgement to delineate soil boundaries at moderate to
highly detailed scales.

Activities conducted during the field survey included:

validation of soil sample locations;

° assessment of landform variability;

° assessment of geomorphologic units and landscape connectivity across the study area;
° refinement of soil units classifications across the study area;

° assessment of erosion features and indications of soil movement (e.g. slumping);

° search for salinity indicators across the study area (e.g. dead vegetation, salinity
resistant vegetation, scalding, salt crusts, etc); and

° collection of soil profile exposures.

The field survey focussed on a detailed assessment of the Drayton South disturbance
footprint (1,902 ha) within the study area. The survey of this area was undertaken at a scale
of 1:50,000 (medium intensity), which is considered suitable for strategic planning of more
intensive land use development (McKenzie et al., 2008). According to the Guidelines for
Surveying Soil and Land Resources (McKenzie, et al., 2008), a 1:50,000 scale survey
requires a total of between 38 and 76 locations across the extent of the area of interest.
These locations can include both soil profile exposures and surface observations. A total of
26 soil profile exposures were collected (see Figure 3) within the Drayton South disturbance
footprint. Due to the current condition of the land within the disturbance boundary and its
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surrounds, numerous surface exposures are readily visible and identifiable. As such a total
of 22 surface observations were recorded, thereby fulfilling the location density requirements.
This approach provides a high degree of certainty of accurately identifying the soil types from
the samples collected.

The remainder of the study area (2,695 ha), which will not be impacted by the Project, was
surveyed at a scale of 1:100,000 (medium to low intensity), which is considered suitable for
characterisation of major land use types and for regional and local planning (McKenzie et al.,
2008). According to the Guidelines for Surveying Soil and Land Resources (McKenzie, ef.
al., 2008), a 1:100,000 scale survey requires a total of between 13 and 27 locations across
the extent of the area of interest. A total of 11 soil profile exposures were collected (see
Figure 3) and 17 surface observations were recorded within the remainder of the study area,
thereby fulfilling the location density requirements. This approach allows for the surrounding
land to be characterised for planning and management purposes, such as that of the
SRLUP.

A due diligence assessment for ecology and Aboriginal archaeology was undertaken at each
of the sample locations prior to commencement of fieldwork.

Soil sample locations were excavated with a backhoe and ranged in depth from 1 mto 2 m
below ground level. Soil profiles were generally distinguished based on variations in
structure, texture and colour. Soil colours were assessed in accordance with the Munsell
Soil Colour Charts (Macbeth, 1975).

Soil profiles were described for all soil sample locations using the parameters outlined in

Table 3. The stratigraphy of each soil sample location was logged and the results are
presented in Appendix C.

TABLE 3 SOIL PROFILE DESCRIPTION PARAMETERS

Descriptor Application
Horizon depth Weathering characteristics, soil development
Field colour Permeability, susceptibility to dispersion / erosion
Field texture grade Erodibility, hydraulic conductivity, moisture retention,
root penetration

Boundary distinctness and shape Erosional / depositional status, textual grade
Consistence force Structural stability, dispersion, pedality formation
Structure pedality grade and ped size Soail structure, root penetration, permeability, aeration
Gravel and cobble inclusion, composition, size Water holding capacity, weathering status, erosional /

depositional character

Roots — amount and size Effective rooting depth, presence and prevalence of
roots in the A and B horizons and vegetative stability

Bioturbation Biological mixing depth (where discernible)

Soil profile exposures at each sample location were assessed according to a procedure
devised by Elliot and Veness (1981) for the recognition of suitable topdressing materials
(Appendix A). This procedure assesses soils based on grading, texture, structure,
consistency, mottling and root presence.

The field survey for this assessment did not address the existing Drayton Mine, as GSS

Environmental (2006) undertook a soils and land capability assessment over that land as
part of the Drayton Mine Extension EA.
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4.3 Laboratory soil assessment

Samples were collected from the soil profile exposures of major units within the study area.
Representative samples were selected for subsequent laboratory analysis at the following
laboratories accredited by the National Association of Testing Laboratories (NATA):

° GHD Geotechnics Laboratory located at Artarmon NSW; and
° Sydney Analytical Laboratories (SAL) located at Seven Hills NSW.
Selection of samples for analysis was based on establishing the physical and geochemical

suitability of surface and near-surface soil horizons for use as topdressing in rehabilitation
works and to identify soils that may require particular management.

Table 4 indicates which soil profile exposures from the sample locations were selected for
laboratory analysis.

TABLE4 SOIL SAMPLES SELECTED FOR LABORATORY ANALYSIS

Site Samples Site Samples
TP102 0.9-1.0m TP117 0.0-0.2m, 0.4-0.5m
TP103 0.2-0.3m, 0.5-0.6m TP118 0.5-0.7m
TP104 0.6-0.8m TP119 0.0-0.2m, 0.6-0.8m
TP105 0.3-0.5m, 0.5-0.6m TP120 0.0-0.1
TP106 0.2-0.3m TP121 0.4-0.5m, 0.9-1.0m, 1.7-1.8m
TP107 0.3-0.4m TP122 0.2-0.3m, 0.6-0.7m
TP108 0.0-0.1m, 0.6-0.8m TP123 0.4-0.5m
TP109 0.0-0.1m, 0.7-0.8m TP124 0.2-0.4m
TP110 0.2-0.4m, 0.8-1.0m TP125 0.0-0.1m, 0.6-0.8m
TP111 0.4-0.5m TP126 0.4-0.5m
TP112 0.0-0.1m TP127 0.1-0.2m, 0.5-0.6m
TP113 0.2-0.3m TP128 0.0-0.1m, 0.4-0.5m
TP114 0.6-0.8m TP129 0.9-1.0m, 1.4-1.6m
TP115 0.3-0.4m, 0.8-1.0m TP130 0.1-0.2m
TP116 0.0-0.2m

The samples were analysed for the following parameters:

e pH

J electrical conductivity (EC);

° chloride;

° cation exchange capacity and exchangeable ions;

° selected heavy metals (As, Cd, Mg, Mn, Mo, Pb, Se and V);
° particle size distribution; and

° emerson aggregate test.

The rationale for the selection of individual analyses is presented in Table 5.
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TABLES5 ANALYTICAL RATIONALE
Test Application Justification
pH Nutrient availability, Measurement of pH is a useful indicator of various soil
nutrient fixation, toxicities properties (e.g. values >8.5 usually indicate high
(Al, Mn), liming, sodicity exchangeable sodium levels and the presence of
and correlation with other carbonates) and if lime application is a required
physical, chemical and management measure.
biological properties
Electrical Appraisal of salinity The measure of electrical conductivity is used as a means of
Conductivity hazard in soil substrates appraising soil salinity. The electrical conductance

or groundwater and total
soluble salts

increases with soluble salt content and thus allows simple
interpretation of readings.

Chloride Content

The chloride anion is usually present in soil associated with
sodium. It is highly mobile making it a valuable indicator of
salt and water movement.

Cation Exchange
Capacity and
Exchangeable Ca,
Mg, Na (Cations)

Nutrient status,
calculation of
exchangeable sodium
percentage (ESP),
assessment of other
physical and chemical
properties, dispersivity,
shrink — swell, water
movement and aeration

The amounts and relative proportions of the exchangeable
cations in soil have important effects on both physical and
chemical properties. High levels of exchangeable sodium
cause dispersion and increased swelling, reducing water

movement and affecting near surface aeration whereas

exchangeable calcium flocculates colloids and will reduce

swelling tendencies. Excessively high or low concentrations
of one or the other of the cations may impact soil nutrient

availability.

Particle Size
Distribution (<2 mm)

Nutrient retention,
exchange properties,
erodibility, droughtiness,
workability, permeability,
sealing, drainage,
interpretation of most
other physical and
chemical properties and
soil qualities

Particle size distribution data provides an assessment of the
composition of a soil (based upon the dominant grain size
within a soil). This assists with confirmation of field
observations as well as providing better grounds for
identification of soil types and water holding capacity.

Aggregate Stability
(Emerson Aggregate
Test)

Susceptibility to surface
sealing under rainfall or
irrigation, effect of
raindrop impact and
slaking, permeability,
infiltration, aeration,
seedling emergence and
correlation with other
properties

This test provides information relating to the dispersivity of
soil and its preponderance to becoming erosive under
natural conditions. Therefore it is an important test in

assessing options for ongoing management for excavated

and stockpiled materials.

Selected Heavy
Metals

Detection of heavy
metals

The analysis of arsenic, cadmium, magnesium, manganese,
lead, selenium and vanadium will assess natural
concentrations of these select heavy metals in the soil.

Soil laboratory analysis was undertaken by NATA accredited laboratories with consideration
of Soil Chemical Methods — Australasia (Rayment and Lyons, 2011).

The laboratory test results were used in conjunction with the field assessment results to
determine the depth of soil material suitable for stripping and reuse for the rehabilitation of
disturbed areas. The test results for the field survey are presented in Appendix B.

DRAYTON SOUTH COAL PROJECT Environmental Assessment November 2012
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4.3.1 Soil classification

The applicable technical standard adopted to classify soil types identified across the study
area is the Australian Soil Classification (Isbell, 1996). The standard is routinely used as the
soil classification system in Australia and formed the key descriptor throughout this
assessment. In addition to this classification system, soil types were also identified by a
‘common name’ for discussion in the assessment.

Soil types can be named based on their characteristics and attributes as follows:

° number of horizons (soil layers) in the profile;

° colour of various horizons with special emphasis on the surface horizons;

° texture, texture contrast and structure;

° relative arrangement and geochemistry;

° geological origin of the soil material (i.e. alluvial, colluvial, residual, etc); and

° thickness of the horizons.
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5 SOIL SURVEY RESULTS

Section 5 provides an overview of each soil type identified within study area, its
characteristics and distribution (Table 6). Figure 4 illustrates the spatial distribution of all soil
types within the study area.

TABLE6 SOIL TYPES
f’y‘:L ASC Soil Name Project Soil Name ‘2:/‘:)3 ’(’"::;“
1a Pedaric Subnatric Brown Sodosol
1b Pedaric Mesonatric Brown Sodosol Mottled and Pedaric Brown Sodosol
1c Pedaric Hypernatric Brown Sodosol Complex 4.7 | 2513
1d Mottled Subnatric Brown Sodosol
2a Pedaric Brown Dermosol
2b Pedaric Sodic Brown Dermosol Pedaric Brown Dermosol Complex 25.5 1,174
2c Pedaric Acid Sodic Brown Dermosol
3a Massive Brown Vertosol
. Brown Vertosol Complex 15.5 712
3b Epipedal Brown Vertosol
4a Orthic Tenosol
4b Bleached Orthic Tenosol Orthic Tenosols 4.3 198
4c Lithic Orthic Tenosol
Total 100.0 | 4,597

Individual soil sample logs are presented in Appendix C and a summary of the laboratory
results and associated certificates are presented in Appendix B.

The geochemistry of the soil profile within the study area is discussed further in the
geochemical impact assessment (RGS, 2012) (Appendix P of the EA).

1 9 DRAYTON SOUTH COAL PROJECT Environmental Assessment November 2012
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5.1 Mottled and Pedaric Brown Sodosol Complex

511 Overview

The Mottled and Pedaric Brown Sodosol Complex (soil type 1) is represented at 17 soil
sample locations (TP103, TP104, TP107, TP108, TP110, TP114, TP115, TP117, TP118,
TP120, TP121, TP122, TP123, TP125, TP126, TP127, TP130 and TPA2). This soil type has
subnatric to hypernatric sodicity, predominantly moderate to strong pedality (largely
polyhedral peds) with occasional mottled layers in the B horizon and strong texture contrast
between the A and B horizons. Soil type 1 has largely been generated within residual and
colluvial landscapes across the study area.

The laboratory assessment indicates that soil type 1 varies from a low to a high salinity level
as per the Site Investigations for Urban Salinity (DLWC, 2002). Soils of high salinity are
largely confined to the B horizon. This soil type is situated on hill crests, slopes and in
proximity to drainage lines. Surface erosion, including gully and rill formations and slumping
can be encountered in the general vicinity.

The results of the field assessment and laboratory analyses for soil type 1 are presented in
Table 7 and Appendix B.

5.1.2  Soil stability

The topsoil of soil type 1 is slightly acidic to neutral, non-saline, non-sodic and often contains
aggregates (peds) that exhibit a degree of soil stability. Organic staining, the presence of
loam and plant roots, and lack of mottling is indicative of the effective infiltration and aeration
of the topsoil and suitability for vegetation establishment.

In the subsoil, Emerson Aggregate testing indicates that the soils are generally dispersive
and have a tendency to slake when exposed to moisture. This process is verified through
the occurrence of surface erosion, such as gullies and rills and slumping near soil sample
locations. The occasional presence of mottling in the subsoil is indicative of issues with
water infiltration and soil permeability.

Particle size distribution (PSD) testing confirms that the majority of the soil matrix in the
subsoil comprises of fine particulate matter.

51.3 Distribution

Soil type 1 covers 54.7% or 2,513 ha of the study area and is typically situated on the slopes
and crests of hills. This soil type is present within the Whynot, Blakefield, Redbank and
Houston mining areas and in associated infrastructure areas.

5.1.4 Rehabilitation suitability

The top 0.20 m of soil type 1 is suitable for stripping and reuse as topdressing during
rehabilitation. Due to the naturally dispersive nature and saline conditions of the subsoil, it is
not recommended for reuse in rehabilitation unless appropriate soil stabilisation measures
are implemented (e.g. surface topdressing and vegetation and slope stabilisation measures).
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5.2 Pedaric Brown Dermosol Complex

5.21 Overview

Pedaric Brown Dermosol Complex (soil type 2) is represented at five soil sample locations
(TP102, TP105, TP113, TP128, TP129 and TPAS8). This soil type predominantly has
moderate to strong pedality (largely polyhedral peds) and is derived from weathered bedrock
on slopes within the study area. Soil type 2 is classed as Dermosols because it possesses a
structured B2 horizon but lacks a strong texture contrast between the A and B horizons.

Within the study area, soil type 2 has a soft to firm, brown to dark yellowish brown clay and
clayey silt topsoil, which grades to a very firm or sandy clay. The soil type is largely non-
saline (with the exception of moderate salinity detected in TP129) and possesses non-sodic
to strongly sodic properties. This soil type is generally situated on slopes and at the edge of
floodplains. Surface erosion, including gully and rill formations and slumping can be
encountered in the general vicinity.

The results of the field assessment and laboratory analyses for soil type 2 are presented in
Table 8 and Appendix B.

5.2.2  Soil stability

The topsoil of soil type 2 is slightly acidic, non-saline, non-sodic and contains aggregates
(peds) that exhibit a degree of soil stability. The presence of gravel and silt, the prevalence
of plant roots and lack of mottling is indicative of the effective infiltration and aeration of the
topsoil and suitability for vegetation establishment.

In the subsoil, Emerson Aggregate testing indicates that while the soils are non-dispersive, it
has a tendency to slake when exposed to moisture. This process is verified through the
occurrence of surface erosion, such as channel incision, sheet erosion and some slumping
on slopes near soil sample locations. The presence of mottling in the subsoil is indicative of
issues with water infiltration and soil permeability. While the pH in TP105 was generally
acidic, alkaline pH results in TP102 may be indicative of the effects of soil sodicity at and
around this location. Moderate sodicity was also identified in the subsoil at TP129.

PSD testing confirms that the majority of the soil matrix in the subsoil comprises of fine (silt
and clay particles) particulate matter.

5.2.3 Distribution

Soil type 2 covers 25.5% or 1,174 ha of the study area and is typically situated on the mid-
slopes of hills at a gradient generally between 2 and 4%. The soil type is present within the
Whynot, Blakefield, Redbank and Houston mining areas and in associated infrastructure
areas.

5.24 Rehabilitation suitability

The top 0.25 m of soil type 2 is suitable for stripping and reuse as topdressing during
rehabilitation. As the subsoil has variable sodic and dispersive characteristics, it is not
recommended for reuse in rehabilitation unless appropriate soil stabilisation measures are
implemented (e.g. surface topdressing and vegetation and slope stabilisation measures).
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5.3 Brown Vertosol Complex

5.31 Overview

Brown Vertosol Complex (soil type 3) is represented at four soil sample locations (TP106,
TP109, TP112, TP119, TPA1, TPA3, TPA4, TPA6 and TPA9). This soil type predominantly
comprises massive, epipedal Vertosols with vertical and diagonal cracking within the A and
upper B horizons. Vertosols are clay soils with shrink-swell properties which results in strong
cracking when dry and slickensides and/or lenticular structural aggregates at depth.

Soil type 3 is largely non-saline (with the exception of moderate salinity detected in TP109)
and possesses non-sodic to strongly sodic properties. These soil types are generally
situated on floodplains, along streamlines and on lower hill slopes. Surface erosion,
including channel incision and gully and rill formations, can be encountered in the general
vicinity.

The results of the field assessment and laboratory analyses for soil type 3 are presented in
Table 9 and Appendix B.

5.3.2  Soil stability

The topsoil for soil type 3 is slightly acidic to neutral, non-saline, non-sodic and can contain
aggregates (peds) that exhibit a degree of soil stability. The presence of loam, sand and
gravel, the prevalence of plant roots, and lack of mottling is indicative of the effective
infiltration and aeration of the topsoil and suitability for vegetation establishment.

In the subsoil, Emerson Aggregate testing indicates that while the soils are non-dispersive, it
has a tendency to slake when exposed to moisture. This process is verified through the
occurrence of surface erosion near soil sample locations. The presence of mottling in the
subsoil is indicative of issues with water infiltration and soil permeability. Saline and sodic
soils were encountered in the subsoil which can increase the potential for dispersivity and
erosion.

PSD testing confirms that the majority of the soil matrix in the subsoil comprises of fine
particulate matter.

5.3.3 Distribution

Soil type 3 covers 15.5% or 712 ha of the study area and is typically situated close to
waterways in the west, east and south of the study area. This soil type is present within the
Whynot, Blakefield and Houston mining areas and in associated infrastructure areas.

5.34 Rehabilitation suitability

The top 0.30 m of soil type 3 is suitable for stripping and reuse as topdressing during
rehabilitation. As the subsoil has variable sodic and dispersive characteristics, it is not
recommended for reuse in rehabilitation unless appropriate soil stabilisation measures are
implemented (e.g. surface topdressing and vegetation and slope stabilisation measures).
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5.4 Orthic Tenosols

5.41 Overview

Orthic Tenosols (soil type 4) is represented at four soil sample locations (TP111, TP116,
TP124 and TP131). This soil type predominantly comprises of a weak pedologic
organisation (with the exception of the A horizon) and a sandy composition greater than that
of other soils within the study area. The soil type is also generally orthic with a tenic B
horizon.

Based upon field and laboratory assessments, soil type 4 is generally sodic, ranging from
non-sodic to strongly sodic soils, with the potential for the presence of saline soils. This soil
type is generally situated in residual terrain and in the upper catchment of secondary
watercourses. Surface erosion, including channel incision and gully and rill formations, can
be encountered in the general vicinity.

The results of the field assessment and laboratory analyses for soil type 4 are presented in
Table 10 and Appendix B.

5.4.2  Soil stability

The topsoil of soil type 4 is slightly acidic, non-saline, non-sodic and can contain aggregates
(peds) that exhibit a degree of soil stability. The presence of loam, sand and gravel, the
prevalence of plant roots and lack of mottling is indicative of the effective infiltration and
aeration of the topsoil and suitability for vegetation establishment.

In the subsoil, Emerson Aggregate testing indicates that the soils are dispersive and have a
tendency to slake when exposed to moisture. This process is verified through the
occurrence of surface erosion near soil sample locations. Saline and sodic soils were
encountered in the subsoil, which can increase the potential for dispersivity and erosion.

PSD testing confirms that the majority of the soil matrix in the subsoil comprises a mix of fine
and coarser particulate matter.

5.4.3 Distribution

Soil type 4 covers 4.3% or 198 ha of the study area and is typically situated close to
waterways in the west, east and south of the study area. This soil type is present within the
Whynot, Blakefield and Houston mining areas and in associated infrastructure areas.

5.44 Rehabilitation suitability

The top 0.20 m of soil type 4 is suitable for stripping and reuse as topdressing during
rehabilitation. Due to the naturally dispersive nature and saline conditions of the subsoil, it is
not recommended for reuse in rehabilitation unless appropriate soil stabilisation measures
are implemented (e.g. surface topdressing and vegetation and slope stabilisation measures).
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5.5 Heavy metals analysis

From the soil profile exposures collected, several were selected to test for the presence of
heavy metals. The results for the analyses are presented in Table 11. The results have been
compared against the Ecological Investigation Levels (EILs) presented in the 1999 National
Environmental Protection Measure.

TABLE 11 HEAVY METALS RESULTS

As Cd Mg Mn Mo Pb Se \'
Sample Depth
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
TP102 0.9-1.0 4.0 <0.5 1,890 1,050 <1 20 <0.1 10
TP103 0.2-0.3 3.5 <0.5 2,010 760 <1 16 <0.1 10
TP106 0.2-0.3 4.0 <0.5 1,970 530 <1 17 <0.1 11
TP107 0.3-0.4 5.0 <0.5 3,560 390 <1 31 <0.1
TP110 0.2-04 5.0 <0.5 4,530 710 <1 16 <0.1
TP112 0.0-0.1 4.0 <0.5 2,120 900 <1 12 <0.1 23
TP115 0.3-0.4 5.5 <0.5 4,000 570 <1 18 <0.1 10
TP122 0.2-0.3 3.5 <0.5 1,560 125 <1 11 <0.5 5
TP128 0.0-0.1 3.0 <0.5 1,230 460 <1 15 <0.1 10
BLANK <0.5 <0.5 <10 <0.5 <1 <0.5 <0.1 <1
NEPM EILs 20 3 500 600 50

Notes:
1. Figures in bold exceed the adopted criteria

Based upon comparison with the adopted criteria, concentrations of arsenic, cadmium, lead
and vanadium are within acceptable concentrations for maintaining ecological health.

There was no criteria available for magnesium, molybdenum and selenium, however, all
concentrations for molybdenum and selenium were below the laboratory detection limits and
are therefore not considered to be elevated.

Magnesium is the central atom in the chlorophyll molecule and is therefore actively involved
in plant photosynthesis. It also aids in phosphate metabolism, plant respiration, protein
synthesis and activation of many enzyme systems in plants. Magnesium is an essential
plant nutrient and while deficiency is rare it can occur in plants growing in leached soils with
a low cation exchange capacity. Based upon the experience of the project team the
concentration ranges presented in Table 11 appear acceptable (dependent upon interaction
with cation exchange capacity of the subject soils).

A number of soil samples held concentrations of manganese which exceeded the adopted
criteria (TP102, TP103, TP106, TP110, TP112 and TP115). Total manganese content in soil
is varied across Australia and has been reported to be in the range of 4-3800 mg/kg (CSIRO,
1983), which corresponds to the levels measured on site. Manganese toxicity while
uncommon has been identified in naturally acidic soils in southern NSW and soils which have
been acidified with fertiliser applications (Peverill et al., 1999).

Divalent manganese in the soil solution is the most available and toxic to plants and only

dominants at low soil pH (pH<4.5) and anaerobic conditions such as in waterlogged soils. At
slightly acidic to neutral conditions and aerated soil, manganese predominates as
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manganese oxide, which is not soluble and is unavailable to plants. Toxicity of manganese
in soil is therefore determined by the soil and plant factors. As such deriving an EIL on total
manganese soil concentrations to diagnose toxicity is not reliable. Mobile forms and plant
available manganese are generally in concentrations far less than total concentrations and it
has been reported that 65 mg/kg of plant available manganese can cause toxicity issues
(Hazelton and Murphy 2007). The concentrations listed in Table 11 are total concentrations
and have no relationship to this level.

While the manganese levels are above the adopted ElLs they are naturally derived and
should not be a concern while the soil has a pH above 4.5 and is in an aerobic (not
waterlogged) state. If the soil pH was to fall below 4.5, the degree of manganese toxicity will
depend on the availability and concentrations of other nutrients and elements.
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6 LAND ASSESSMENT

Section 6 describes and assesses the regional rural land capability and agricultural suitability
in the study area.

6.1 Land capability
6.1.1 Methodology

The land capability assessment was conducted in accordance with the NSW Office of
Environment and Heritage (OEH) rural land capability assessment system, The Land and
Soil Capability Assessment Scheme: Second Approximation (2012), which supersedes
Systems Used to Classify Rural Lands in New South Wales (Cunningham et. al., 1988). The
new scheme provides a prescriptive methodology for assessing land capability across NSW
through the identification and ranking of potential hazards and limitations, including:

° water erosion, including sheet, rill and gully erosion;
° wind erosion;

° soil structure decline;

° soil acidification;

° salinity;

o waterlogging;

° shallow soils and rockiness; and

° mass movement.

The eight land capability classes as defined under The Land and Soil Capability Assessment
Scheme: Second Approximation are outlined in Table 12.
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TABLE 12 LAND CAPABILITY CLASSES

Land Class Land Definition

Land capable of a wide variety of landuses (cropping, grazing, horticulture, forestry, nature
conservation)

Class | Extremely high capability land: Land has no limitations. No special land management
practices required. Land capable of all rural land uses and land management practices

Class I Very high capability land: Land has slight limitations. These can be managed by readily
available, easily implemented management practices. Land is capable of most land uses and
land management practices, including intensive cropping with cultivation.

Class Il High capability land: Land has moderate limitations and is capable of sustaining high-impact
land uses, such as cropping with cultivation, using more intensive, readily available and
widely accepted management practices. However, careful management of limitations is
required for cropping and intensive grazing to avoid land and environmental degradation

Land capable of a variety of land uses (cropping with restricted cultivation, pasture cropping, grazing,
some horticulture, forestry, nature conservation)

Class IV Moderate capability land: Land has moderate to high limitations for high-impact land uses.
Will restrict land management options for regular high-impact land uses such as cropping,
high intensity grazing and horticulture. These limitations can only be managed by specialised
management practices with a high level of knowledge, expertise, inputs, investment and
technology

Class V Moderate-low capability land: Land has high limitations for high-impact land uses. Will largely
restrict land use to grazing, some horticulture (orchards), forestry and nature conservation.
The limitations need to be carefully managed to prevent long-term degradation

Land capable for a limited set of land uses (grazing, forestry and nature conservation, some
horticulture)

Class VI Low capability land: Land has very high limitations for high-impact land uses. Land use
restricted to low-impact land uses such as grazing, forestry and nature conservation. Careful
management of limitations is required to prevent severe land and environmental degradation

Land generally incapable of agricultural land use (selective forestry and nature conservation)

Class VII Very low capability land: Land has severe limitations that restrict most land uses and
generally cannot be overcome. On-site and off-site impacts of land management practices
can be extremely severe if limitations not managed. There should be minimal disturbance of
native vegetation

Class VI Extremely low capability land: Limitations are so severe that the land is incapable of
sustaining any land use apart from nature conservation. There should be no disturbance of
native vegetation

Note:
2. Source: NSW Office of Environment and Heritage (2012)

6.1.2 Results

The results of the detailed land capability assessment within the study area in relation to the
established criteria are presented in Appendix D of this report. A summary of the results are
described below.

The existing condition of the land within the study area reflects the predominant agricultural
land use, beef cattle grazing. No improvements have been made to the land.

The local topography within the study area consists of low rolling to undulating hills with
elevations ranging from 110 m AHD to 260 m AHD. Variations in slope strongly correlate with
soil thickness. The soil profile within the study area is typically greater than 1 m in thickness.
As the angle of the slope increases the soil profile becomes shallow.
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The topsoil within the study area is largely non-saline and non-sodic in nature and contains
aggregates that exhibit a degree of soil stability. The prevalence of plant roots and lack of
mottling is indicative of the effective infiltration and aeration of the topsoil and suitability for
vegetation establishment. In comparison, the subsoil is generally saline, sodic, dispersive
and has a tendency to slake when exposed to moisture. Such characteristics are evident
through the presence of surface erosion, including gully and rill formations and slumping.

Based on the characteristics of the soil and landscape, the key constraining factors limiting
the land capability within the study area relates to slope, salinity, acidity and soil structure
decline (dispersivity).

The pre-mining and post-mining rural land capability classification of the study area is
illustrated in Figures 5 and 6. A comparison of the pre and post-mining rural land capability
classification is provided in Table 13.

TABLE 13 COMPARISON OF PRE AND POST-MINING RURAL LAND
CAPABILITY CLASSES

Class Pre-mining Post-mining
ha % ha %
Class | 0.0 0.0 0.0 0.0
Class Il 0.0 0.0 0.0 0.0
Class Il 0.0 0.0 0.0 0.0
Class IV 420 9.1 409 8.9
Class V 565 12.3 413 9.0
Class VI 1,749 38.1 1,892 41.2
Class VII 1,863 405 1,811 39.4
Class VIII 0.0 0.0 72 1.6
Total 4,597 100.0 4,597 100
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Pre-mining

Class |

Based upon the survey of land capability, there are no zones of Class | land within the study
area.

Class Il

Based upon the survey of land capability, there are no zones of Class Il land within the study
area.

Class Il

Based upon the survey of land capability, there are no zones of Class Il land within the study
area.

Class IV

Class IV land present in the study area consists predominantly of soil type 3 with some
areas of soil type 1 and soil type 2 centralised around the Saddlers Creek floodplain. The
classification indicates that the land is suited to livestock grazing with only occasional
cultivation.

Class V

Class V land present in the study area consists of soil types 1, 2 and 3 and is situated on or
close to the Saddlers Creek floodplain. Class V land is only suited to livestock grazing with
only occasional cultivation. In these areas, intensive soil conservation measures are
required to ensure the ongoing integrity of the solum.

Class VI

Class VI land present in the study area consists of soil types 1, 2, 3 and 4 and is generally
associated with gradual to moderate slopes. Class VI land is only suited to livestock grazing
and is the lowest quality of grazing land. In these areas, structural soil conservation works
are required to ensure maintenance of ground cover. Soils are generally constrained by
slope, salinity, shallow topsoil (i.e. less than 0.1 m) and sodicity within Sodosols (soil type 1)
and some sodic and acid-sodic Dermosols (soil type 2).

Class Vil

Class VIl land present in the study area consists of soil types 1, 2, 3 and 4 and is generally
associated with moderate to steep often vegetated slopes. Class VIl land is considered
unsuitable for cultivation and grazing and is often best protected with green timber to
minimise erosion risk. Land is generally classed as VIl because of its slope, general terrain,
existing soil erosion and poor drainage.

Class VIl Land

Based upon the survey of land capability, there are no zones of Class VIII land within the
study area.
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Post-mining

Impacts to the land as a result of the Project will be within the Drayton South disturbance
footprint. The majority of batters on the post-mining landform consist of slopes between 15
and 20% and will be covered in low to moderate quality topdressing. These factors should
result in a land capability class of VII. Steeper sections will have a land capability class of
VIII while flatter slopes (<10%) will result in Class VI land following rehabilitation.

Post mining, land within the Drayton South disturbance footprint will no longer be available
for the purposes outlined in The Land and Soil Capability Assessment Scheme: Second
Approximation. Instead, the affected land will be rehabilitated to establish Narrabeen
Footslopes Slaty Box Woodland and Central Hunter Box-Ironbark Woodland communities.
This area will be reserved in perpetuity as an onsite offset for the Project. The onsite
component of the biodiversity offset package is discussed further in the EA ecology impact
assessment (Cumberland Ecology, 2012) (see Appendix J of the EA).

Areas within the study area which lie outside the disturbance footprint will retain the same
pre-mining class. Based upon this assessment of land capability classes, this land will
continue to be suitable for livestock grazing, which is considered to be a component of the
final land use goal for the study area.
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6.2 Agricultural suitability

6.2.1

Methodology

Soil and Land Capability Impact Assessment

The Agricultural Land Classification (NSW Agriculture, 2002) is an alternative system, which
assesses land suitability against a specific type of agricultural production. The system
consists of five classes, which have been designed to assess land on the basis of increasing
suitability and potential for agricultural production. Furthermore, agricultural suitability
considers industry specific factors that may influence potential production (i.e. the same
piece of land may be classed differently depending upon the selected land use).

The main soil properties and other landform characteristics considered significant for the
agricultural land suitability assessment are topsoil texture, topsoil pH, solum depth, external
and internal drainage, topsoil stoniness and slope as well as biological and physical factors
such as bioturbation, elevation, aspect, rainfall and temperature.

The agricultural suitability classes as defined by the Agricultural Land Classification (NSW
Agriculture, 2002) are outlined in Table 14.

TABLE 14 AGRICULTURAL SUITABILITY CLASSES

Class
1

Description

Arable land suitable for intensive cultivation where
constraints to sustained high levels of agricultural
production are minor or absent.

Arable land suitable for regular cultivation for crops
but not suited to continuous cultivation. It has a
moderate to high suitability for agriculture but
edaphic (soil factors) or environmental constraints
reduce the overall level of production and may
reduce the cropping phase to a rotation with sown
pastures.

Grazing land or land well suited to pasture
improvement. It may be cultivated or cropped in
rotation with pasture. The overall production level is
moderate because of edaphic or environmental
constraints. Erosion hazard, soil structural
breakdown or other factors including climate may
limit the capacity for cultivation and soil conservation
or drainage works may be required.

Land suitable for grazing but not cultivation.
Agriculture is based on native pastures or improved
pastures based on minimum tillage techniques.
Production may be seasonally high but the overall
production level is low as a result of major
environmental constraints.

Land unsuitable for agriculture or at best only light
grazing. Agricultural production is low or zero as a
result of severe constraints, including economic
factors, which preclude land improvement.

Management Options

Arable land suitable for intensive cultivation
where constraints to sustainable high levels of
agricultural production are minor or absent.

Arable land suitable for regular cultivation for
crops but not suited to continuous cultivation

Grazing land or land well suited to pasture
improvement. It may be cultivated or cropped
in rotation with pasture.

Land suitable for grazing but not for cultivation.
Agriculture is based on native or improved
pastures established using minimum tillage.

Land unsuitable for agriculture or at best suited
only to light grazing.
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6.2.2 Results

A comparison of the pre and post-mining agricultural land suitability classification is provided
in Table 15. The pre-mining and post-mining agricultural suitability classification within the
study area is shown in Figures 7 and 8.

TABLE 15 COMPARISON OF PRE AND POST-MINING AGRICULTURAL LAND

SUITABILITY CLASSES

Land Class Pre-mining Post-mining

Ha % ha %
Class 1 0.0 0.0 0.0 0.0
Class 2 0.0 0.0 0.0 0.0
Class 3 1,028 22.4 775 16.9
Class 4 2,917 63.5 2,791 60.7
Class 5 652 14.2 1,031 22.4
Total 4,597 100 4,597 100.0

The agricultural domains and pre-mining and post-mining land use practices associated with
the study area are described further in the agricultural impact statement (SBA, 2012)
(Appendix R of the EA).

Pre-mining

Class 1

Based upon the survey of agricultural land suitability, there are no zones of Class 1 land
within the study area.

Class 2

Based upon the survey of agricultural land suitability, there are no zones of Class 2 land
within the study area.

Class 3

Class 3 land within the study area is situated predominantly on soil type 2 and 3, with the
majority of the class overlaying soil type 3. This class indicates that the land is moderately
productive and well suited to grazing or to crop cultivation with a pasture rotation.

Class 4

Class 4 land within the study area is situated predominately on soil types 1 and 2 with
occasional occurrences on soil type 3. This land class indicates that the land is only
marginally suitable for grazing and not suitable for cultivation. Grazing productivity is low to
very low and pastures are based predominantly on native or improved pastures established
using minimum tillage.

Class 5

Class 5 land within the study area is situated on soil types 1 and 2 and to a lesser extent on
soil type 3. Class 5 lands are unsuitable for agriculture or at best suited only to light grazing.
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Post-mining

Impacts to the land as a result of the Project will be within the Drayton South disturbance
footprint. The majority of batters on the post-mining landform consist of slopes on between
15 and 20% and will be covered in low to moderate quality topdressing. These factors
should result in an agricultural suitability class of 5. The flatter slopes (<10%) will result in
Class 4 land following rehabilitation.

Post mining, land within the Drayton South disturbance footprint will no longer be available
for purposes outlined in the Agricultural Land Classification (NSW Agriculture, 2002).
Instead, the affected land will be rehabilitated to establish Narrabeen Footslopes Slaty Box
Woodland and Central Hunter Box-lronbark Woodland communities. This area will be
reserved in perpetuity as an onsite biodiversity offset for the Project. The onsite component
of the biodiversity offset package is discussed further in the EA ecology impact assessment
(Cumberland Ecology, 2012) (see Appendix J of the EA).

Areas outside the disturbance footprint will retain the same pre-mining class. Based upon
this assessment of agricultural suitability classes, this land will continue to be suitable for

livestock grazing, which is considered to be a component of the final land use goal for the
study area. The post-mining agricultural land use practices associated with the study area
are described further in the agricultural impact statement (SBA, 2012) (Appendix R of the
EA).
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6.3 Biophysical Strategic Agricultural Land

As outlined in Section 2, the SRLUP maps and prescribes criteria for BSAL. The study area
has been assessed against the mapping and criteria outlined in the SRLUP and validated
during the field survey to gain an appreciation of the extent and likely impact of the Project on
potential BSAL.

In accordance with the mapping illustrated in the SRLUP, the Drayton South disturbance
footprint is not situated on areas of BSAL. Furthermore, Table 16 validates that the study
area, which includes the Drayton South disturbance footprint, does not trigger the relevant
set of criteria required to represent BSAL. As such the Project will not impact BSAL.

Criteria Validation
The Drayton South disturbance footprint is situated on
Land that falls under soil fertility classes ‘high’ or Iand‘identified as soil fertility class ‘moderately low’
‘moderately high’ under the Draft Inherent General | and ‘moderate’ as mapped by the Draft Inherent Soil
Fertility of NSW (OEH), and Fertility of NSW Map (OEH).

The criterion is not triggered.

The Drayton South disturbance footprint is situated on
land identified as land capability Class IV, V, VI and VII

Land capability classes |, Il or Ill under the Land | 55 yerified by this soil and land capability impact
and Soil Capability Mapping of NSW (OEH), and assessment.

The criterion is not triggered.

As confirmed by the surface water impact assessment
(WRM, 2012) (Appendix M of the EA) and groundwater
impact assessment (AGE, 2012) (Appendix N of the

EA):
Reliable water of suitable quality, characterised by e The Drayton South disturbance footprint receives
having rainfall of 350mm or more per annum (9 out 350mm or more rainfall per annum (9 out of 10
of 10 years); or years);
Properties within 150m of a regulated river, or e The land within the Drayton South disturbance
unregulated rivers where there are flows for at least footprint is further than 150m from the Hunter River,
95% of the time (i.e. the 95th percentile flow of each which is a regulated river;
month of the year is greater than zero) or 5th order T )
and higher rivers; or e The land within the Drayton South disturbance

footprint is within 150m of Saddlers Creek, which is
an unregulated watercourse, however, does not
flow at least 95% of the time; and

Groundwater aquifers (excluding miscellaneous
alluvial aquifers, also known as small storage
aquifers) which have a vyield rate greater than 5L/s
and total dissolved solids of less than 1,500mg/L

The land within the Drayton South disturbance
footprint does not overlie significant groundwater
aquifers, such as that of the Hunter River.

The criterion is triggered by the available rainfall only
and does not meet the other criterion.

or

The Drayton South disturbance footprint is situated on

Land that falls under soil fertility classes ‘moderate’ | land identified as soil fertility class ‘moderately low’ and

under the Draft Inherent General Fertility of NSW | ‘moderate’ as mapped by the Draft Inherent Soil
(OEH), and Fertility of NSW Map (OEH,).

The criterion is triggered.

The Drayton South disturbance footprint is situated on
land identified as land capability Class IV, V, VI and VII

Land capability classes | or Il under the Land and | 55 verified by this soil and land capability impact
Soil Capability Mapping of NSW (OEH), and assessment.

The criterion is not triggered.
Reliable water of suitable quality, characterised by As confirmed by the surface water impact assessment
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Criteria
having rainfall of 350mm or more per annum (9 out
of 10 years); or

Properties within 150m of a regulated river, or
unregulated rivers where there are flows for at least
95% of the time (i.e. the 95th percentile flow of each
month of the year is greater than zero) or 5th order
and higher rivers; or

Groundwater aquifers (excluding miscellaneous
alluvial aquifers, also known as small storage
aquifers) which have a vyield rate greater than 5L/s
and total dissolved solids of less than 1,500mg/L

Soil and Land Capability Impact Assessment Q

Validation
(WRM, 2012) (Appendix M of the EA) and groundwater
impact assessment (AGE, 2012) (Appendix N of the
EA):

e The Drayton South disturbance footprint receives
350mm or more rainfall per annum (9 out of 10
years);

e The land within the Drayton South disturbance
footprint is further than 150m from the Hunter River,
which is a regulated river;

e The land within the Drayton South disturbance
footprint is within 150m of Saddlers Creek, which is
an unregulated watercourse, however, does not
flow at least 95% of the time; and

e The land within the Drayton South disturbance
footprint does not overlie significant groundwater
aquifers, such as that of the Hunter River.

The criterion is triggered by the available rainfall only
and does not meet the other criterion.
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7 SOIL MANAGEMENT

Section 7 identifies measures for successful rehabilitation of the study area following

completion of mining activities.

7.1 Topsoil stripping methodology

Determination of suitable soil to conserve for later use in mine rehabilitation has been
conducted in accordance with Elliot and Veness (1981). This methodology is presented in
further detail in Appendix A. The approach remains a benchmark for land resource
assessment in the Australian mining industry, particularly in the Hunter Valley region. The
approach involves the assessment of soils based on their physical and chemical parameters.
The key parameters are presented in Table 17.

TABLE 17 TOPDRESSING SUITABILITY CRITERIA

Parameter

Desirable Criteria

Structure Grade

>30% peds

Coherence Coherent (wet and dry)
Mottling Absent
Macrostructure >10cm
Force to Disrupt Peds <3 force

Texture

Finer than a fine sandy loam

Gravel and Sand Content <60%
pH 45t084
Salinity <1.5dS/m
Sodic Limit 6 ESP

7.2 Topsoil stripping depths and volume

Laboratory soil analytical results (Appendix B) were used with reference to field (Appendix C)
and desktop observations to determine the depth of soil material suitable for recovery and
reuse as topdressing material as part of the rehabilitation of the Drayton South disturbance
footprint. Structural and textural properties of the subsoils, along with soil dispersivity,
sodicity, pH and the presence of gravels and cobbles are considered the most significant
limiting factors affecting the suitability of a soil for reuse. Table 18 presents the
recommended stripping depth for each soil type.

TABLE 18 RECOMMENDED STRIPPING DEPTHS WITHIN THE STUDY AREA

Soil Type Common Soil Name Recommended Study Area (ha) Volume (m®)
Stripping Depth (m)
1 Mottled and Pedaric Brown 0.20 2513 5.026,000
Sodosol Complex
2 Pedaric Brown Dermosol 0.25 1,174 2,935,000
Complex

3 Brown Vertosol Complex 0.30 712 2,136,000
4 Orthic Tenosols 0.20 198 396,000
Total Volume 10,493,000
Total Volume (10% handling loss allowance) 9,443,700
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Allowing for a 10% handling loss, approximately 9,443,700 m® of suitable topdressing is
considered to be present within the study area. The maijority of topsoil disturbance will result
from excavation within the Drayton South disturbance footprint (Table 19 and 20).

7.3 Topsoil balance
The topsoil balance for this assessment is based upon the following assumptions:

° topsoil (i.e. the A horizon) will comprise of the topdressing material for rehabilitation
works. It is considered that subsoils are only suitable for intermediate capping layers
overlying overburden;

° a 10% handling loss for topdressing material; and

° topsoil will be applied on final landforms at depths stated in Table 20.

The final post-rehabilitation landform design for the Project has been used to calculate the
area and volume of soil required to rehabilitate all disturbed areas and thus determine the
potential for topdressing deficit or surplus during rehabilitation.

TABLE 19 TOPSOIL BALANCE - DISTURBANCE AREA

Soil Common Soil Name Recommended Drayton South Volume (m3) Volume (10%
Type Stripping Disturbance loss) (m3)
Depth (m) Footprint (ha)
1 Mottled and Pedaric Brown 0.20 1,124 2,248,000 2,023,200
Sodosol Complex
2 Pedaric Brown Dermosol 0.25 450 1,125,000 1,012,500
Complex
3 Brown Vertosol Complex 0.30 122 366,000 329,400
4 Orthic Tenosols 0.20 206 412,000 370,800
Total Disturbance Footprint 1,902
Total Volume 4,151,000
Total Volume (10% Handling Loss Allowance) 3,735,900

Note: The disturbance area includes pits as well as associated infrastructure such as mine facilities, roads, etc.

TABLE 20 TOPSOIL BALANCE - VOLUME REQUIRED

Soil Land Drayton South
Capability Recommended Spreading Depth Disturbance Footprint Volume Required (m3)
Class (ha)
v 0.20 17 34,000
\'/ 0.20 53 106,000
Vi 0.20 1,080 2,160,000
VIl 0.15 683 1,024,500
VIl 0.15 69 103,500
Total Area (ha) 1,902
Total Volume (m°) 3,428,000

Notes:
1. Note that the disturbance area includes pits as well as associated infrastructure such as mine facilities, roads, etc.
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The topsoil balance shown in Table 19 and Table 20 indicates that approximately
3,735,900 m® of material from the Drayton South disturbance footprint is available for reuse

at the rehabilitation stage. As a result, the Project retains a topdressing surplus of
307,900 m®.
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8 STRIPPING AND TOPDRESSING MANAGEMENT

In areas where topsoil (and subsoil) stripping and transportation is required we recommend
the following general topsoil handling techniques in order to prevent or minimise soil
deterioration:

° when stripping, the depths presented in Table 18 are adhered to (subject to further field
observations made during works);

° during stripping all excavated material should be maintained in a slightly moist
condition to minimise dust generation during dry periods. Stripping activities should not
be carried out during excessively dry or wet periods;

° where applicable, place stripped material directly onto the stockpiles of reshaped
overburden and spread the topsoil immediately (dependent upon mining timetables,
availability of equipment and favourable weather conditions). This is to ensure that
excessive stockpiling of stripped material and reduction in suitability for beneficial reuse
is avoided;

° where applicable, preferential less aggressive soil handling procedures are to be
employed to minimise the effects of compression and erosion. Examples of these
procedures include grading of stockpiles and construction of windrows and
minimisation of excessive stockpiling;

° the surface of all temporary stockpiles should be maintained in as coarse a structure as
possible for the purpose of promoting infiltration, reducing erosion risk and ensuring
that sub-surface aerobic conditions are maintained;

° all stockpiles and stockpiling areas should be clearly identified to ensure that mixing of
different soil types does not occur;

° stockpiles should be erected to a maximum height of 3 m and free draining. Clayey
soils (which comprise the majority of the soil types encountered to date on the study
area) should be maintained in lower stockpiles for shorter periods of time than coarser
textured sandy and gravelly soils;

o due to the sodic nature of many of the soils within the study area, where applicable in
long term topsoil stockpiles, mulch is to be blended into the material for the purpose of
enhancing the breakdown of vegetation material and minimising dust generation and
soil erosion. Where it is considered viable, incorporating organic matter should be
carried out as an integral part of maintaining and improving the suitability of soil for the
end land use;

° all long-term stockpiles (greater than 6 months) need to be seeded and fertilised as
soon as possible to promote vegetation growth and stabilise the stockpile slopes. For
the purpose of these works it is recommended that a rapid-growing, sterile annual
pasture species should provide sufficient cover while minimising the potential for the
emergence of weed species. If there is difficulty in establishing vegetative cover a
watering and (where economically viable) fertilising program should be initiated until
vegetation is established; and

o weed infestations should be inspected and controlled during the management of soil
stockpiles.

Ongoing monitoring of the stockpiles should be carried out for the life of the Project and
records of observations should be kept as well as any corrective action required and
undertaken. An inventory of available soil should be maintained to ensure adequate topsoil
materials are available for planned rehabilitation activities.
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8.1 Topsoil re-spreading and seedbed preparation

Where technically feasible, all stripped topsoil materials should be re-spread directly onto
reshaped areas with no prior stockpiling and storage. Where topsoil resources allow, topsoil
should be spread to a general depth of at least 100 mm on regraded spoil. Upon being
spread, topsoil should be treated with fertiliser and seeded simultaneously to minimise the
risk of opportunistic colonisation by weed species. The rapid growth of vegetation cover over
the exposed topsoil will also substantially minimise the risk of dust generation and water and
wind erosion.

Light contour ripping should be carried out on topsoiled areas following spreading for the
purpose of ensuring optimum establishment and growth of vegetation. All ripping should be
conducted along the contour when the soil is moist (immediately prior to sowing of seed
stock). Scarifying of the topsoil should be carried out prior to or during sowing to increase
infiltration and minimise runoff generation.

8.2 Erosion and sediment control

The construction of contour furrows and contour banks at intervals down slopes is
considered to be an effective means of management of surface flow across disturbed areas.
The purpose of these erosion and sediment control structures is to divide long sections of
slope into shorter sections and thus reducing runoff flow velocity and depth and also the
potential for soil erosion to occur. The number, proximity and size of bank and furrow
structures is heavily dependent upon slope. Sections of increased slope require banks and
furrows to be constructed more closely together than sections of low slope.

As already stated, contour ripping on disturbed areas should be undertaken for the purpose
of erosion protection and preparation of the soil for planting and revegetation activities.

Graded banks can also be used to minimise erosion and sediment generation. The banks
are constructed away from the true contour at a gradient of between 0.5% and 1% to drain
water away from one part of a slope to another (e.g. a watercourse or dam).

All water that has flowed off disturbed areas should be disposed downslope through
engineered waterways and sediment control dams designed to remove sediment from the
water column prior to runoff entering natural water bodies. Such techniques are presented in
detail in the Managing Urban Stormwater: Soils and Construction (Volume 2E — Mines and
Quarries) (DECC, 2008).
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9 LIMITATIONS

This report has been prepared by Environmental Earth Sciences NSW ABN 109 404 006 in
response to and subject to the following limitations:

1. The specific instructions received from Hansen Bailey Environmental Consultants;

2. The specific scope of works set out in PO111017_V2 issued by Environmental Earth
Sciences NSW for and on behalf of Hansen Bailey Environmental Consultants, which is
included in Section 1 of this report;

3. May not be relied upon by any third party not named in this report for any purpose except
with the prior written consent of Environmental Earth Sciences NSW (which consent may
or may not be given at the discretion of Environmental Earth Sciences NSW);

4. This report comprises the formal report, documentation sections, tables, figures and
appendices as referred to in the index to this report and must not be released to any third
party or copied in part without all the material included in this report for any reason;

5. The report only relates to the study area referred to in Section 3 and illustrated in Figure
2;

6. The report relates to the study area as at the date of the report as conditions may change
thereafter due to natural processes and/or site activities;

7. No warranty or guarantee is made in regard to any other use than as specified in the
scope of works and only applies to the depth tested and reported in this report;

8. Fill, soil, groundwater and rock to the depth tested within the study area may be fit for the
use specified in this report. Unless it is expressly stated in this report, the fill, soil and/or
rock may not be suitable for classification as clean fill if deposited off site; and

9. Our General Limitations set out at the back of the body of this report.
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GLOSSARY OF TERMS

The following descriptions are of terms used in the text of this assessment.

Alluvial describes material deposited by, or in transit in, flowing water.

Apedal describes a soil in which none of the soil material occurs in the form of peds or soil
aggregates in the moist state.

Cation Exchange Capacity (CEC) maximum positive charge required to balance the
negative charge on colloids (clays and other charged particles). The units are milli-
equivalents per 100 grams of material or centimoles of charge per kilogram of exchanger.

Clay Soil material composed of particles finer than 0.002 mm. When used as a soil texture
group such soils contain at least 35% clay.

Cobble rock fragment, rounded or abraded between 64 and 256 mm in diameter. Cobbles
are larger than gravel and smaller than boulders.

Colluvial unconsolidated soil and rock material moved down-slope by gravity.

Cutans are the modification of the soil texture, or structure, at natural surfaces in soil
materials due to illuviation. Cutans are oriented deposits which can be comprised of any of
the component substances of the parent soil material. Cutans may include clay skins or
coatings of silica, sesquioxide, manganese, ferromanganese, soil organic matter or
carbonate. Clay skins are also called argillans, and soil horizons with sufficient clay
illuviation are termed argillic horizons.

Dispersion process by which species in solution mix with a second solution, thus reducing in
concentration. In particular, relates to the reduction in concentration resulting from the
movement of flowing groundwater.

Electrolytic conductivity (EC) measure of the extent to which water conducts an electrical
current and is related to the total concentration and relative proportions of the dissolved
ionised substances within the water, and the temperature at which the determination is
made.

Ephemeral stream a stream that flows only during periods of precipitation and briefly
thereafter, or during periods of elevated water-table levels when the stream is in direct
hydraulic connection with the underlying unconfined aquifer (i.e. receives base-flow).

Gradient rate of inclination of a slope. The degree of deviation from the horizontal; also
refers to pressure.

Groundwater water held in the pores of an aquifer.

Gully erosion displacement of soil by running water that forms clearly defined, narrow
channels that generally carry water only during or after heavy rain.

Horizon individual soil layer, based on texture and colour, which differs from those above
and below.

Infiltration passage of water, under the influence of gravity, from the land surface into the

subsurface.
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Lithic containing large amounts of fragments derived from previously formed rocks.

Loam medium textured soil of approximate composition 10-25% clay, 25-50% silt and >50%
sand.

Massive refers to the condition of the soil layer in which the layer appears to be as a
coherent or solid mass which is largely devoid of peds.

Mottled masses, blobs or blotches of sub-dominant, varying colours in the soil matrix.

Organics chemical compounds comprising atoms of carbon, hydrogen and others
(commonly oxygen, nitrogen, phosphorous, sulfur). Opposite is inorganic, referring to
chemical species not containing carbon.

Ped an individual natural soil aggregate. In an undisturbed state peds will group together to
form larger aggregates.

Pedal describes a soil in which some or all of the soil material occurs in the form of peds in
the moist state.

Permeability property of porous medium relating to its ability to transmit or conduct liquid
(usually water) under the influence of a driving force. Also refereed to as hydraulic
conductivity.

pH logarithmic index for the concentration of hydrogen ions in an aqueous solution, which is
used as a measure of acidity.

Plastic soil material which is in a condition that allows it to undergo permanent deformation
without appreciable volume change or elastic rebound, and without rupture.

Podzolic a term applied to acid soils with strong texture contrast between loamy topsoils and
clayey subsoils.

Profile the solum. This includes the soil A and B horizons and is basically the depth of soil
to weathered rock.

Representative Sample assumed not to be significantly different than the population of
samples available. In many investigations samples are often collected to represent the worst
case situation.

Shale fine-grained sedimentary rock formed by the compaction of silt, clay, or sand that
accumulates in deltas and on lake and ocean bottoms. It is the most abundant of all
sedimentary rocks.

Sheet erosion removal of surface material from a wide area of gently sloping or graded land
by broad continuous sheets of running water rather than by streams.

Sodic term given to soil with a level of exchangeable sodium cations greater than 10-15% of
the soil’s cation exchange capacity (CEC), or soluble sodium cations greater than 10-15
times the square root of soluble calcium and magnesium cations. These terms are known as
exchangeable sodium percentage (ESP) and sodium adsorption ratio (SAR) respectively.

ENVIRONMENTAL
EARTH SCIENCES
THE KNOW AND THE HOW

Hansen Bailey November 2012  Environmental Assessment DRAYTON SOUTH COAL PROJECT 56



Q Soil and Land Capability Impact Assessment

Solod/Solodic soil with strong gradational texture contrast between mildly leached, slightly
alkaline loamy pale topsoil and alkaline clay subsoil with coarse blocky or columnar structure.
Have bleached A, horizons and alkaline B and C horizons.

Solonchak soils dominated by salt accumulation, which have a powdery structure and
polygonal cracking and slaking of the surface.

Stratigraphy vertical sequence of geological units.
Subsidence the downward settling of material with little horizontal movement.

Subsoil subsurface material comprising the B and C horizons of soils with distinct profiles.
They often have brighter colours and higher clay content than topsoils.

Texture is the size of particles in the soil. Texture is divided into six groups, depending on
the amount of coarse sand, fine sand, silt and clay in the soil.

Topsoil part of the soil profile, typically the A1 horizon, containing material which is usually
darker, more fertile and better structured than the underlying layers.
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ENVIRONMENTAL EARTH SCIENCES GENERAL
LIMITATIONS

Scope of services

The work presented in this report is Environmental Earth Sciences response to the specific
scope of works requested by, planned with and approved by the client. It cannot be relied on
by any other third party for any purpose except with our prior written consent. Client may
distribute this report to other parties and in doing so warrants that the report is suitable for
the purpose it was intended for. However, any party wishing to rely on this report should
contact us to determine the suitability of this report for their specific purpose.

Data should not be separated from the report

A report is provided inclusive of all documentation sections, limitations, tables, figures and
appendices and should not be provided or copied in part without all supporting
documentation for any reason, because misinterpretation may occur.

Subsurface conditions change

Understanding an environmental study will reduce exposure to the risk of the presence of
contaminated soil and or groundwater. However, contaminants may be present in areas that
were not investigated, or may migrate to other areas. Analysis cannot cover every type of
contaminant that could possibly be present. When combined with field observations, field
measurements and professional judgement, this approach increases the probability of
identifying contaminated soil and or groundwater. Under no circumstances can it be
considered that these findings represent the actual condition of the site at all points.

Environmental studies identify actual sub-surface conditions only at those points where
samples are taken, when they are taken. Actual conditions between sampling locations differ
from those inferred because no professional, no matter how qualified, and no sub-surface
exploration program, no matter how comprehensive, can reveal what is hidden below the
ground surface. The actual interface between materials may be far more gradual or abrupt
than an assessment indicates. Actual conditions in areas not sampled may differ from that
predicted. Nothing can be done to prevent the unanticipated. However, steps can be taken
to help minimize the impact. For this reason, site owners should retain our services.

Problems with interpretation by others

Advice and interpretation is provided on the basis that subsequent work will be undertaken
by Environmental Earth Sciences NSW. This will identify variances, maintain consistency in
how data is interpreted, conduct additional tests that may be necessary and recommend
solutions to problems encountered on site. Other parties may misinterpret our work and we
cannot be responsible for how the information in this report is used. If further data is
collected or comes to light we reserve the right to alter their conclusions.

Obtain regulatory approval

The investigation and remediation of contaminated sites is a field in which legislation and
interpretation of legislation is changing rapidly. Our interpretation of the investigation findings
should not be taken to be that of any other party. When approval from a statutory authority is
required for a project, that approval should be directly sought by the client.

Limit of liability

This study has been carried out to a particular scope of works at a specified site and should
not be used for any other purpose. This report is provided on the condition that
Environmental Earth Sciences NSW disclaims all liability to any person or entity other than
the client in respect of anything done or omitted to be done and of the consequence of
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anything done or omitted to be done by any such person in reliance, whether in whole or in
part, on the contents of this report. Furthermore, Environmental Earth Sciences NSW
disclaims all liability in respect of anything done or omitted to be done and of the
consequence of anything done or omitted to be done by the client, or any such person in
reliance, whether in whole or any part of the contents of this report of all matters not stated in
the brief outlined in Environmental Earth Sciences NSW’s proposal number and according to
Environmental Earth Sciences general terms and conditions and special terms and
conditions for contaminated sites.

To the maximum extent permitted by law, we exclude all liability of whatever nature, whether
in contract, tort or otherwise, for the acts, omissions or default, whether negligent or
otherwise for any loss or damage whatsoever that may arise in any way in connection with
the supply of services. Under circumstances where liability cannot be excluded, such liability
is limited to the value of the purchased service.
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APPENDIX A FIELD TOPDRESSING
ASSESSMENT PROCEDURE
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A.1 Field assessment procedure for topdressing materials

The field assessment procedure for topdressing materials is based upon Elliot and Veness
(1981), Selection of Topdressing Material for Rehabilitation of Disturbed Areas in the Hunter
Valley. The paper is specifically written for the assessment of the behaviour of soil material
used in the rehabilitation of coal mine overburden in the Hunter Valley and describes the
basic procedure for the recognition of suitable topdressing materials.

The different factors to be addressed in assessing topdressing materials are as follows:

A11 Structure

Structure in soils relates to the ability of water to move through a soil and the need for soil to
have adequate structure grade to allow adequate water infiltration for the germination of
plants. Factors such as the presence and coarseness of peds, pore space and general soll
structure are important in making this assessment.

A.1.2 Cohesiveness of soils

Surface soils should be crumbly and those crumbs should be of sufficient size as not to blow
away but small enough to allow good germination of seed. They should also be sufficiently
non-sticky when moist to maintain their individuality from other crumbs when disturbed.
Therefore soil material with higher grades of structure (i.e. pedal soils) are to be considered
suitable for topdressing.

Less pedal soils can be assessed through their cohesiveness and their ability to maintain
their structure grade. Structureless and non-cohesive soils are not considered suitable for
revegetation.

A1.3 Mottling of soils

Mottling in soils is a good indicator of poor drainage conditions. Poor drainage unfavourably
impacts upon soil infiltration rates, available moisture and air porosity for roots. Therefore a
degree of mottling indicates soils which are unsuitable for use in revegetation.

A1.4 Macrostructure

Macrostructure refers to the orderliness of the arrangement of peds in the soil. The size of
macrostructure units is an indication of the tendency of a soil horizon to form a massive
structure when wet. It is an indication of void space being reduced during wet conditions and
thus such soils would be undesirable as topdressing.

A key point for this is that peds in better drained soils tend towards smaller size than those in
poorly drained soils.

A1.5 Ped strength

When peds are difficult to disrupt or break up, the soil material is generally considered to be
unsuitable for topdressing.
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A.1.6 Soil texture

As a general rule it is considered that sandy soils with a texture equal to or coarser than a
sandy loam, with low available water are poorly suited to plant growth in the Hunter Valley.
However, the literature indicates that there may be extenuating circumstances to the
effectiveness of sandy soils as topdressing. These include reliable climate, favourable
topography and good moisture relations in the underlying layers.

As a general rule heavier textured soils with a relatively high available water capacity can be
considered suitable for topdressing.

A1.7 Gravel and sand content in topdressing

According to the literature, if the combined amount of gravel and sand in a soil exceeds 60
percent there may be a degree of retardation in plant growth. This is because an excess of
granular material reduces moisture holding capacity.

A1.8 pH and salt content

Any assessment of soil suitability should review pH and salt content in the soil. Values of pH
should be between the limits of 4.5 and 8.45, or preferably between 5.5 and 7.5. Electrical
conductivity should be assessed against the soil salinity classes presented in Appendix 1 of
the Department of Land and Water Conservation (DLWC) (2002), Site Investigations for
Urban Salinity. These are presented in the following table.

TABLE1 ECg VALUES OF SOIL SALINITY CLASSES

Class EC. (dS/m) Comments

Non-saline <2 Salinity effect mostly negligible

Slightly saline 2-4 Yields of very sensitive crops may be affected

Moderately saline 4-8 Yield of many crops affected

Very saline 8-16 Only tolerant crops yield satisfactorily

Highly saline >16 Only a few very tolerant crops yield satisfactorily
Note:

1. Source: DLWC (2002), Site Investigations for Urban Salinity

A1.9 Soil colour

In the Hunter Valley, soil colour has proved a valuable indicator of soil dispersivity. As a
general rule, where red and yellow soils occur in toposequence (adjacent soils that show
differing profile characteristics reflecting the influence of local topography), the red soils will
be the more stable with respect to soil conservation structures and cultivation. Research has
found that soils as red as or redder than 7.5YR on the Munsell Colour Chart are generally
suitable with respect to aggregate stability and to erodibility. Soil more yellow than 7.5YR
has a higher likelihood of being unsuitable as a topdressing due to the above factors.

A.1.10 Cutans
A uniform distribution of cutans indicates uniform and deep wetting. A discontinuous
distribution of cutans indicates restrictions to permeability

ENVIRONMENTAL
EARTH SCIENCES
THE KNOW AND THE HOW

Hansen Bailey November 2012  Environmental Assessment DRAYTON SOUTH COAL PROJECT



Q Soil and Land Capability Impact Assessment

APPENDIX B LABORATORY TRANSCRIPTS AND
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Page 1 of 6
TICAL
RATORIES

PO BOX 48
ERMINGTON NSW 2115

Laboratory:

1/4 ABBOTT ROAD

SEVEN HILLS NSW 2147
Telephone: (02) 9838 8903

Fax: (02) 9838 8919
A.C.N. 003 614 695
A.B.N. 81 829 182 852
NATA NoO: 1884

ANALYTICAL REPORT for:
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PO BOX 380
NORTH SYDNEY 2059

ATTN: JOHN HILLIARD
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DATE RECEIVED: 28/04/11
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TYPE OF SAMPLES: SOILS
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SYDNEY Page 2 of 6
ANALYTICAL
LABORATORIES
ANALVTICAL REPORT
JOB NO: SAL23479B
CLIENT ORDER: 111029
SAMPLES CEC Ex.Na Ex.K Ex.Ca Ex.Mg
MEQ% MEQ% MEQ% MEQ% MEQ%
1 TP102/0.9-1.0 17.2 0.29 0.30 11.0 6.9
2 TP103/0.5-0.6 20.5 7.6 0.21 2.40 11.3
3 TP104/0.6-0.8 20.7 0.53 0.09 14.6 7.3
4 TP107/0.3-0.4 22.9 1.95 0.27 12.8 9.4
5 TP108/0.6-0.8 18.2 4.75 0.29 4,20 10.1
6 TP109/0.7-0.8 23.1 4,70 0.21 7.2 12.1
7 TP110/0.8-1.0 19.1 1.20 0.46 10.4 7.9
8 TP111/0.4-0.5 21.0 4.10 0.42 6.5 11.6
9 TP113/0.2-0.3 19.9 1.70 0.40 8.1 11.2

10 TP114/0.6-0.8 21.0 2.90 0.42 7.2 11.6

11 TP115/0.8-1.0 20.3 2.95 0.36 7.9 10.2

12 TP118/0.5-0.7 15.7 0.52 0.57 9.1 6.7

13 TP121/0.9-1.0 24 .1 1.95 0.16 10.9 12.7

14 TP121/1.7-1.8 24.4 2.10 0.30 11.0 12.5

15 TP122/0.6-0.7 20.2 0.54 1.20 16.3 3.75

16 TP125/0.6-0.8 26.7 6.2 0.15 8.7 13.4

17 TP127/0.5-0.6 27.0 4.25 0.46 10.5 13.4

18 TpP128/0-0.1 11.9 0.06 1.50 8.4 2.35

19 TP129/0.9-1.0 20.0 2.60 0.33 8.7 9.7

20 TP130/0.1-0.2 16.3 0.57 0.07 9.3 7.2

DUPLICATES:

20 TP130/0.1-0.2 16.2 0.60 0.09 9.2 7.2
MDI 0.1 0.01 0.01 0.01 0.01
Method Code s7 S7 87 87 87
Preparation P5 P5 P5 P5 P5
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Y Page 3 of 6
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ANALYTICAL REPORT

JOB NO: SAL23479B
CLIENT ORDER: 111029

SAMPLES Ex.Mn Ex.Al Sol.Na Sol.K Sol.Ca
MEQ% MEQ% MEQ% MEQ$% MEQ%

1 TP102/0.9-1.0 0.03 <0.1 0.12 0.03 2.10
2 TP103/0.5-0.6 <0.01 <0.1 7.3 0.02 1.45
3 TP104/0.6-0.8 0.03 <0.1 0.04 <0.01 0.47
4 TP107/0.3-0.4 0.01 <0.1 0.98 0.03 0.82
5 TP108/0.6-0.8 <0.01 <0.1 3.75 0.02 0.19
6 TP109/0.7-0.8 <0.01 <0.1 3.30 0.02 0.21
7 TP110/0.8-1.0 <0.01 <0.1 1.10 0.01 0.86
8 TP111/0.4-0.5 <0.01 <0.1 4.10 0.03 0.14
9 TP113/0.2-0.3 0.02 <0.1 0.65 0.07 1.05

10 TP114/0.6-0.8 <0.01 <0.1 4.30 0.03 0.13

11 TP115/0.8-1.0 0.01 <0.1 2.65 0.04 0.67

12 TP118/0.5=0.7 <0.01 <0.1 0.35 0.06 4.10

13 TP121/0.9-1.0 <0.01 <0.1 1.20 0.02 0.75

14 TP121/1.7-1.8 <0.01 <0.1 1.25 0.01 1.50

15 TP122/0.6-0.7 <0.01 <0.1 0.12 0.04 4.70

16 TP125/0.6-0.8 <0.01 <0.1 5.3 0.02 0.48

17 TP127/0.5-0.6 <0.01 <0.1 5.0 0.04 0.97

18 TP128/0-0.1 0.08 P <0.01 0.39 3.20

19 TP129/0.9-1.0 <0.01 <0.1 4.20 0.01 0.31

20 TP130/0.1-0.2 0.04 <0.1 0.23 0.04 0.65

DUPLICATES :

20 TP130/0.1-0.2 0.03 <0.1 0.26 0.05 0.64
MDL 0.01 0.1 0.01 0.01 0.01
Method Code s7 87 S7 g7 87
Preparation P5 P5 BP5 P5 P5
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SYDNEY
ANALYTICAL
LABOR

JOB NO: SAL23479B
CLIENT ORDER: 111029

SAMPLES
1 TP102/0.9-1.0
2 TP103/0.5-0.6
3 TP104/0.6-0.8
4 TP107/0.3-0.4
5 TP108/0.6-0.8
6 TP109/0.7-0.8
7 TP110/0.8-1.0
8 TP111/0.4-0.5
9 TP113/0.2-0.3

10 TP114/0.6-0.8

11 TP115/0.8-1.0

12 TP118/0.5-0.7

13 TP121/0.9-1.0

14 TpP1l21/1.7-1.8

15 TP122/0.6-0.7

16 TP125/0.6-0.8

17 TP127/0.5-0.6

18 TP128/0-0.1

19 TP129/0.9-1.0

20 TP130/0.1-0.2

DUPLICATES:
20 TP130/0.1-0.2

MDL
Method Code
Preparation

RESULTS ON DRY BASIS

DRAYTON SOUTH COAL PROJECT Environmental Assessment November 2012

ANALYTICAL REPORT

Sol.Mg
MEQ%

.34
.32
.25
.68
.40
a1
.50
.27
.60
.29
.93
-57
.67
.49
.14
.60
.78
.50
.38
.47

OO0 00000000 OOOODOOOO0O

[=]

.50

57
P5

Sol.Mn
MEQ%

<0.
<0z
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
=0.
<0.
<0.
<0.
<0.
<0.

<0.

01
01
01
o1
01
01

01
01
01
01
01
01
0l
0l
01
01
0l
01
01

01l

.01

S7
P5

Sol.Al
MEQ%

<0.
20
<0.
<0.
<0.
=0
el
.01

<0

<0.
<l
<0.
<0.
<0.
<0.
<0.
<0.
<0
<0.
<0.
<0.

<0.

0.

01
01
01
01
01
01
01

01
01
01
01
01
01
01
01
01
01
01
01

01

01
57
P5

Page 4 of 6

ENVIRONMENTAL
EARTH SCIENCES
THE KNOW AND THE HOW

Hansen Bailey



Soil and Land Capability Impact Assessment Q

Y Page 5 of 6
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LABORATORY DUPLICATE REPORT

JOB NO: SAL23479B
CLIENT ORDER: 111029

Sample Analyte Units MDL Sample Duplicate %RPD
Number Result Result

TP130/0.1-0.2 CEC MEQ% 0.1 16.3 16.2 1
TP130/0.1-0.2  Exchanged Na  MEQ% 0.01 0.57 0.60 5
TP130/0.1-0.2 Exchanged K MEQ$% 0.01 0.07 0.09 25
TP130/0.1-0.2 Exchanged Ca  MEQ$% 0.01 9.3 9.2 1
TP130/0.1-0.2 Exchanged Mg MEQ% 0.01 7.2 7.2 0
TP130/0.1-0.2 Exchanged Mn MEQ% 0.01 0.04 0.032 25
TP130/0.1-0.2 Exchanged Al MEQ% 0.1 <0.1 <0.1 0
TP130/0.1-0.2 Soluble Na MEQ$% 0.01 0.23 0.26 12
TP130/0.1-0.2 Soluble K MEQ% 0.01 0.04 0.05 20
TP130/0.1-0.2 Soluble Ca MEQ% 0.01 0.65 0.64 2
TP130/0.1-0.2 Soluble Mg MEQ% 0.01 0.47 0.50 6
TP130/0.1-0.2 Soluble Mn MEQ% 0.01 <0.01 <0.01 0
TP130/0.1-0.2 Soluble Al MEQ% 0.01 <0.01 <0.01 0

Acceptance criteria:

RPD <50% for low level (<20xMDL)

RPD <30% for medium level (20-100xMDL)
RPD <15% for high level (>100xMDL)

No limit applies at <2xMDL

MDL = Method Detection Limit

All results are within the acceptance criteria
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Y Page 6 of 6
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ANALYTICAL REPORT

JOB NO: SAL23479B
CLIENT ORDER: 111029

METHODS OF PREPARATION AND ANALYSIS

The tests contained in this report have been carried out on
the samples as received by the laboratory.

P5 Sample dried, split and crushed to =-150um

s87 Cation Exchange Capacity & Exchangeable/Soluble Cations
Determined by Silver Thiourea Method CEC-1
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Q Soil and Land Capability Impact Assessment

CHAIN OF CUSTODY - INORGANIC ANALYSIS REQUE:!

lob #: 111029 Site Location: __ Jerry's Plains

ENVIRONMENTAL

Sampler:

Laboratory: ~ SAL

Jate: 27-Apr-11

EARTH SCIENCES

HE KNDW ANDO THE HDW

JB

j'hilliard@eesi,biz

Sample Description

Analysis Required

Sample
D

pH

SOIL

WATER
SEDIMENT
Conductivity
EXCHANGEABLES

Heavy Metals™

ANTICIPATED
RESULTS/
TURNAROUND TIME

> |CEC AND

TP102 (0.9-1.0)

TP103 (0.2-0.3)

TP118 (0.2-0.3)

TP104 (0.6-0.8)

TP105 (0.3-0.5)

TP106 (0.2-0.3)

TP107 (0.3-0.4)

TP108 (0-0.1)

TP108 (0.6-0.8)

TP109 (0-0.1)

TP109 (0.7-0.8)

TP110 (0.2-0.4)

TP123 (1.4-1.6)

TP111 (0.4-0.5)

TP112 (0-0.1)

TP113 (0.2-0.3)

TP114 (0.4-0.6)

TP115 (0.3-0.4)

TP115 (0.8-1.0)

XX XX IR O[X X [X O[X =[x [ X X | |x |} X 1< |>

RO XX 3} X XX X [x X [x |x X [x [ = (% |x

XXX [ OX [XO[X X X [X X [ X [x [X [X [X [x [X |X I[Eectcal

XX X X XX X XX X [x [x [ [|x [x |[x | [x X% = [chorde
=

TP116 (0.0-0.2)

TOTAL 208 20 20 | 20 10

7

Turn Around: NORMAL / 3 DAYS / 48 HRS | 24 HRS

Comments:

1 of

**Heavy metals to analyse: As, Cd, Mg, Mn, Mo, Pb, Se, V

Time Date

Left EES Site:

Transported By:

We can be contacted on:

Received Lab:

Phone: (02) 9922 1777

P Grd) gfely

Fax Results Rec'd (/

Typed Results Rec'd

"ROJECT FORMS/QF34 Chain of Custody_Inorganics

DRAYTON SOUTH COAL PROJECT Environmental Assessment November 2012

19 August 2009 Version 6

Fax: (02) 9922 1010

T,

Email: eesnsw@eesi.biz

Page 1 of 1
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SYDNEY Page 1 of 8
ANALYTICA
LABORATORIES
Office:
PO BOX 48

ERMINGTON NSW 2115

Laboratory:
1/4 ABBOTT ROAD

SEVEN HILLS NSW 2147
Telephone: (02) 9838 8903

Fax: (02) 9838 8919
A.C.N. 003 614 695
A.B.N. 81 829 182 852
NATA No: 1884

JOB NO:

CLIENT ORDER:
DATE RECEIVED:
DATE COMPLETED:
TYPE OF SAMPLES:

NO OF SAMPLES:

ANALYTICAL REPORT for:

ENVIRONMENTAL & EARTH SCIENCES

PO BOX 380
NORTH SYDNEY 2059

ATTN: JOHN HILLIARD

SAL23479
111029
28/04/11
05/05/11
SOILS

37

This document
ed

ENVIRONMENTAL
EARTH SCIENCES
THE KNOW AND THE HOW

Hansen Bailey

- reditation’ Wymern,
requirements - [ S N S e A R
- Issued on 05/11

Accredited for compliance
with ISQ/IEC 17025

Wl Lance Smith
(Chief Chemist)
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I1CA
AT () RIES

JOB NO: SAL23479
CLIENT ORDER: 111029

DRAYTON SOUTH COAL PROJECT Environmental Assessment November 2012

SAMPLES

1 TP102/0.9-1.0
2 TP103/0.2-0.3
3 TP104/0.6-0.8
4 TP105/0.3-0.5
5 TP106/0.2-0.3
6 TP107/0.3-0.4
7 TP108/0-0.1

8 TP108/0.6-0.8
9 TP109/0-0.1
10 TP109/0.7-0.8
11 TP110/0.2-0.4
12 TP111/0.4-0.5
13 TP112/0-0.1
14 TP113/0.2-0.3
15 TP114/0.6-0.8
16 TP115/0.3-0.4
17 TP115/0.8-1.0
18 TP116/0-0.2
19 TP117/0-0.2
20 TP117/0.4-0.5
21 TP118/0.5=0.7
22 TP119/0-0.2
23 TP120/0-0.1
24 TP121/0.4-0.5
25 TP121/0.9-1.0
26 TP122/0.2-0.3
27 TP123/0.4-0.5
28 TP124/0.2-0.4
29 TP125/0-0.1
30 TP126/0.4-0.5
31 TP127/0.1-0.2
32 TP127/0.5-0.6
33 TP128/0-0.1
34 TP128/0.4-0.5
35 TP129/0.9-1.0
36 TP129/1.4-1.6
37 TP130/0.1-0.2

BLANK
DUPLICATES:
19 TP117/0

MDL
Method Code
Preparation

-0.2

ANALYTICAL REPORT

HU
v o

.

s

.

.

O 0JOoOdNOOWWJJOO0JOOWWmWOWODALWWAOWONW-Jo-]-Jwm
oo UUUowmuowmpUWwoUuOhoodNJOoOR OB DUEID O IULN

[}
(82}

0.1
WAL
P5

COND .
us/cm

110
240
80
60
90
290
75
830
200
870
240
1030
230
170
950
190
590
500
160
190
170
210
90
130
470
150
200
100
210
90
360
1300
130
100
1050
540
85
<10

160

10
WA2
E5

cl
mg/kg

37
250
29
42

73
51
1020
200
950
52
1220
160
110
1150
110
570
660
120
68
100
160
55
30
230
65
110
52
66
30
170
1380
46
18
1420
660
24
<5

120

WA4
Pb

Page 2 of 8

<0.5

0.5
M7
P3

ENVIRONMENTAL
EARTH SCIENCES

THE KNOW AND THE HOW

cd
mg/kg

<0.5
<0.5
<0.5
=0.5

<0.5

=<0.5

<0.5

=0.5

wleD

<0.5

0.5
M1
P3

4
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ANALYTICAL REPORT

JOB NO: SAL23479
CLIENT ORDER: 111029

SAMPLES PH COND . Ccl As cd

1:5 usS/cm mg/kg mg/kg mg/kg

AGAL-10 17 8.0

MDL 0.1 10 5 0.5 0.5
Method Code WAL WAZ2 WA4 M7 M1
Preparation P5 P5 P5 P3 P3

ENVIRONMENTAL
EARTH SCIENCES
THE KNOW AND THE HOW

Hansen Bailey November 2012  Environmental Assessment DRAYTON SOUTH COAL PROJECT



Soil and Land Capability Impact Assessment

AL
ATORIES

ANALYTICAL REPORT

JOB NO: SAL23479
CLIENT ORDER: 111029

SAMPLES Mg

ng/kg

1 TP102/0.9-1.0 1890

2 TP103/0.2-0.3 2010

5 TP106/0.2-0.3 1970

6 TP107/0.3-0.4 3560

11 TP110/0.2=0.4 4530

13 TP112/0-0.1 2120

16 TP115/0.3-0.4 4000

26 TP122/0.2-0.3 1560

33 TP128/0-0.1 1230

BLANK <10
AGAL-10

MDIL, 10

Method Code M1

Preparation P3

DRAYTON SOUTH COAL PROJECT Environmental Assessment November 2012

Mn
mg/kg

1050
760
530
390
710
900
570
125
460

<0.5
220

0.5
M1
P3

Mo
mg/kg

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

M4
P3

j21)
mg/kg

20
16
17
31
16
12
18
11
15
<.5
38

0.5
M1
P3

Page 4 of 8

Se
mg/kg

<@,
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0

ORHUKRKRRBERERRER

=

0.1
M2
P3
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JOB NO: SAL23479

CLIENT ORDER:

MDL

SAMPLES

TP102/0.9-1
TP103/0.2-0
TP106/0.2-0
TP107/0.3-0
.2=0.
0.1
3-0
2-0
0.1

TP110/0
TP112/0-
TP115/0.
TP122/0.
TP128/0~-
BLANK

AGAL-10

Method Code
Preparation

RESULTS ON DRY BASIS

ENVIRONMENTAL
EARTH SCIENCES
THE KNOW AND THE HOW

Hansen Bailey
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ANALYTICAL REPORT

mg/kg

10
10
11

23
10

10
<1
26

M4
P3
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S
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==z

LABORATORY DUPLICATE REPORT

JOB NO: SAL23479
CLIENT ORDER: 111029

Sample Analyte Units
Number

TP117/0-0.2 PH

TP117/0-0.2 Conductivity uS/cm
TP117/0-0.2 Chloride mg/kg

Acceptance criteria:

RPD <50% for low level (<20xMDL)

RPD <30% for medium level (20-100xMDL)

RPD <15% for high level (>100xMDL)
No limit applies at <2xMDL

MDL = Method Detection Limit

All results are within the acceptance criteria

DRAYTON SOUTH COAL PROJECT Environmental Assessment November 2012

Sample
Result

6.7
160
120

Page 6 of 8

Duplicate %SRPD
Result

6.8 1

160 0

120 0

ENVIRONMENTAL
EARTH SCIENCES
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YDNEY Page 7 of 8
ANALYTICAL
LABORATORIES

CERTIFIED REFERENCE MATERIAL

JOB NO: SAL23479
CLIENT ORDER: 111029

CRM Analyte Units CRM Certified %Recovery Acceptance
Number Result Value Criteria %
AGAL-10 Arsenic mg/kg 17 17.2 99 80-125
AGAL-10 Cadmium mg/kg 9.0 9.3 97 80-120
AGAL-10 Manganese mg/kg 220 241 91 85-110
AGAL-10 Molybdenum mg/kg 8 8.6 93 70-130
AGAL-10 Lead mg/kg 38 40.4 94 85-115
AGAL-10 Selenium mg/kg 10 11.0 91 70-130
AGAL-10 Vanadium mg/kg 26 25.3 103 70-130

All results are within the acceptance criteria

Note: The hot acid digest does not always determine 'total' metals.
Refractory elements such as Iron and Aluminium and some base metals
(particularly Chromium) show lower recoveries depending on their form
within the sample matrix. Silicates and oxides are normally less soluble
than elements in metallic or salt forms. The acceptance criteria for this
reference material is based on histories of analyte recoveries using the
nitric acid based digestion procedures.

ENVIRONMENTAL
EARTH SCIENCES
THE KNOW AND THE HOW

Hansen Bailey November 2012  Environmental Assessment DRAYTON SOUTH COAL PROJECT
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Page 8 of 8
ICAL

T
RATORIES

ANALYTICAL REPORT

JOB NO: SAL23479
CLIENT ORDER: 111029

P5

P3

WAL

WA2

WA4

M7

M1

M4

M2

DRAYTON SOUTH COAL PROJECT Environmental Assessment November 2012

METHODS OF PREPARATION AND ANALYSIS

The tests contained in this report have been carried out on
the samples as received by the laboratory.

Sample dried, split and crushed to =150um
Sample dried, jaw crushed and sieved at 1mm

PH - 1:5 soil/water extract

Determined by APHA 4500B

Conductivity - 1:5 soil/water extract

Determined by APHA 2510B

Chloride - 1:5 soil/water extract

Determined by APHA 4110B

Hydride Element - Digestion Method 7061 (HNO3/H2804)
Element determined by APHA 3114B (Hydride Generation AAS)
Base Metal - Digestion Method 3050 (HNO3/H202)

Element determined by APHA 3111B (Flame AAS)
Refractory Element - Digestion Method 3050 (HNO3/H202)
Element determined by APHA 3111D (Flame AAS)

Selenium - Digestion Method 7741 (HNO3/H2S04)
Determined by APHA 3114B (Hydride Generation AAS)

ENVIRONMENTAL
EARTH SCIENCES
THE KNOW AND THE HOW

Hansen Bailey
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Sydney

Laboratory

57 Herbert St
Artarmon NSW 2064

LE | PERFORMANCE

email: artarmon@ghd.com.au
web: www.ghd.com.au/ghdgeotechnics

Tel: (02) 9462 4860

~ Fax:(02) 9462 4710
GHD GEOTECHNICS Report No: SYD116924
Material Test Report Issue Nos 1
Client: Environmental Earth Sciences This dc?curnent is i.ssued in accordalnce with NATA's
7 -9 George St /\ Sompiiance wih 150 1€ 17075 "
Artarmon NSW 2064 NATA Laboratory Accreditation No. 679
Project: 2120510 679 D.P Brooke (Sydney Laboratory Manager)
Date of Issue: 27/05/2011
THIS DOCUMENT SHALL NOT BE REPRODUCED EXCEPT IN FULL.
Sample Details Other Test Results
Sample ID SYD11-9440 Description Method Result  Limits
Client Sample ID Emerson Class Number AS 1289.3.8.1 2
Date Sampled 27/04/2011 Soil Description CLAY
Specification 26.5 Max Type of Water Distilled
Location Temperature of Water (°C) 21
Sampled By
Boring No. TP130
Depth 1.4t01.6m
Soil Description CLAY: red & grey
Particle Size Distribution
Method: AS 1289.3.6.1
Drying by: ~ Oven
% Passing Note: Sample Washed
Sieve Size % Passing Limits
26.5mm 100
19.0mm 100
f 13.2mm 99
[ 9.5mm 99
[ 6.7mm 98
o 4.75mm 98
; 2.36mm 98
=T 1.18mm 97
! 600um 95
or 425um 94
2 .. 300um 93
150um 90
o e 75um 74
101. .........................................................................
|
E E £ E E E £ E E E £ E E
3 =3 s & & 5 & s £ § § 8§ §
L3 ] 2 9 8 % o 5 6 o 08 @ o
Sieve
Comments
N/A
Form No: 18909.s, Report No: SYD116924 (c) 2000-2008 QESTLab by SpectraQEST.com Page 1 of 1

ENVIRONMENTAL
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Hansen Bailey
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Q Soil and Land Capability Impact Assessment

Trial Hole: TP130
SOIL CLASSIFICATION REPORT Depth (m): 0.1-02m
Sample No: SYD11-9430
Client: Environmental Earth Sciences Client Sample No.: -
Project: 111029 Sample History: Supplied by client
Location:  Jerry's Plains
AS SIEVE SIZE (mm) S 53222 Z % f52defn g g
100 0
90 d 10
)4
o 80 20 a
E 70 30 E
A <
% ,/ =
A 60 / 40 EJ
= | o =
O 50 A 50 B
<
= o <
Z 40 60 &
= » 4 4
@) =
g 30 70 O
A &
A 20 80 =]
10 90
0 100
0.001 0.01 0.1 1 10 100 1000
> SILT FRACTION SAND FRACTION GRAVFEI. FRACTION
5 - - - - - - CORRIFS ROUT.DERS
[} Fine Medium Coarse Fine | Medium | Coarse Fine | Medium Coarse
0.002  0.006 0.02 0.075 0.2 0.6 2.36 6 20 63 200
PARTICLE SIZE (mm)
50 ’ /]
TEST METHODS 4
Classification AS1726 A2 Particle size AS1289.3.6.3 - oi{l
Ip !
OTHER TESTS nerdm
AS1289.3.5.1. 0 e oL
GRADING 0 50 100
C, = Dgy / D)y = not determinable Liquid limit (Wy)
C. = D3> / (D)y x Dgy) = not determinable
PARTICLE DENSITY 2.71 (assumed) INDEX PROPERTIES (%)
Liquid Limit = N/A Plastic Limit = N/A
PRE-TREATMENT HYDROMETER N/A Plasticity Index = N/A Linear Shrinkage % = Not determined
TEST CONDITION Washed sieve with dispersing agent Atterberg Limits (History/preparation)
GROUP SYMBOL: Liquid Limit (type of test)
Linear Shrinkage (mould size)
SOIL NAME: Sandy CLAY: black
Emerson Class AS1289.3.8.1 - Class No 8 (distilled water temp = 21°C)
REMARKS:
Tested by: MT — GHD GEOTECHNICS
Date tested: 12.5.11 @ 57 Herbert St, Artarmon NSW, 2064
Checked by: DB ~ Tel: (02) 9462 4700 Fax: (02) 9462 4710
Date checked:  25/05/2011 GEOTECHNICAL TESTING SERVICES
Approved Signatory:
A This document is issued in accordance with NATA's JOB No. 2120510
NATA accreditation requirements.
D. Brooke Accredited for compliance with ISO/IEC 17025 REPORT No. SYD116911
27/05/2011 v Laboratory Accreditation Number: 679 ek Document P16 s 12
This laboratory Certificate may not be reproduced except in full unless permission for the publication of an
approved extract has been obtained in writing from GHD Pty Ltd

ENVIRONMENTAL
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Trial Hole: TP128
SOIL CLASSIFICATION REPORT Depth (m): 0.0-0.Im
Sample No: SYD11-9428
Client: Environmental Earth Sciences Client Sample No.: -
Project: 111029 Sample History: Supplied by client
Location:  Jerry's Plains
AS SIEVE SIZE (mm) S 5328g Z % S5o2e$d ge g
100 0
» AT
90 v 10
/ 2
O 80 20 =
2 / z
7 70 02
n
< / =
& 60 40 EJ
= d =
S s T
= ¥~ d <
Z 40 A o g
8 / &
¥ 30 » 70 O
= L =
[ ” =
20 80 A«
| al
10 90
0 100
0.001 0.01 0.1 1 10 100 1000
= SIT.T FRACTION SAND FRACTION GRAVFEI. FRACTION
35 - - - - - - CORRIFY ROUTDERS
@) Fine Medium Coarse Fine | Medium | Coarse Fine | Medium Coarse
0.002  0.006 0.02 0.075 0.2 0.6 2.36 6 20 63 200
PARTICLE SIZE (mm)
50 . “
o
TEST METHODS
Classification AS1726 A2 Particle size AS1289.3.6.3 1 og
Ip L’
OTHER TESTS - ES? ML
AS1289.3.5.1. Z— or|
0
C, = Dgy / D)y = not determinable Liquid limit (Wy)
C. = D3> / (D)y x Dgy) = not determinable
PARTICLE DENSITY 2.66 (measured) INDEX PROPERTIES (%)
Liquid Limit = N/A Plastic Limit = N/A
PRE-TREATMENT HYDROMETER N/A Plasticity Index = N/A Linear Shrinkage % = Not determined
TEST CONDITION Washed sieve with dispersing agent Atterberg Limits (History/preparation)
GROUP SYMBOL: Liquid Limit (type of test)
Linear Shrinkage (mould size)
SOIL NAME: Sandy SILT: dark brown
Emerson Class AS1289.3.8.1 - Class No 8 (distilled water temp = 21°C)
REMARKS:
Tested by: MT — GHD GEOTECHNICS
Date tested: 9.5.11 @ 57 Herbert St, Artarmon NSW, 2064
Checked by: DB ~ Tel: (02) 9462 4700 Fax: (02) 9462 4710
Date checked:  25/05/2011 GEOTECHNICAL TESTING SERVICES
Approved Signatory:
A This document is issued in accordance with NATA's JOB No. 2120510
NATA accreditation requirements.
D. Brooke Accredited for compliance with ISO/IEC 17025 REPORT No. SYD116909
27/05/2011 v Laboratory Accreditation Number: 679 ek Document P16 s 12
This laboratory Certificate may not be reproduced except in full unless permission for the publication of an
approved extract has been obtained in writing from GHD Pty Ltd

ENVIRONMENTAL
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Hansen Bailey
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Q Soil and Land Capability Impact Assessment

Trial Hole: TP127
SOIL CLASSIFICATION REPORT Depth (m): 1.5 - 1.6m
Sample No: SYD11-9427
Client: Environmental Earth Sciences Client Sample No.: -
Project: 111029 Sample History: Supplied by client
Location:  Jerry's Plains
AS SIEVE SIZE (mm) S 5328g Z % S5o2e$d ge g
100 po— 0
/0”'4’-__—
90 i 10
s
/”
o 80 20 a
& p z
7 70 02
n
< / &
A 60 40 =
= A =~
rd =
S s T
= Y g
z w0 e 60z
@) =
¥ 30 70 O
= =
A 20 80 =%
10 90
0 100
0.001 0.01 0.1 1 10 100 1000
> SIT.T FRACTION SAND FRACTION GRAVFEI. FRACTION
= - - - - - - CORRIFY ROUTDERS
[} Fine Medium Coarse Fine | Medium | Coarse Fine | Medium Coarse
0.002  0.006 0.02 0.075 0.2 0.6 2.36 6 20 63 200

PARTICLE SIZE (mm)

50 ’ /]
TEST METHODS 4
Classification AS1726 A2 Particle size AS1289.3.6.3 . OL‘
Ip !
OTHER TESTS nerdm
AS1289.3.5.1. 0 =g oL
GRADING 0 50 100
C, = Dgy / D)y = not determinable Liquid limit (Wy)
C. = D3> / (D)y x Dgy) = not determinable
PARTICLE DENSITY 2.71 (assumed) INDEX PROPERTIES (%)
Liquid Limit = N/A Plastic Limit = N/A
PRE-TREATMENT HYDROMETER N/A Plasticity Index = N/A Linear Shrinkage % = Not determined
TEST CONDITION Washed sieve with dispersing agent Atterberg Limits (History/preparation)
GROUP SYMBOL: Liquid Limit (type of test)
Linear Shrinkage (mould size)
SOIL NAME: CLAY: dark red and brown
REMARKS:

Tested by: MT — GHD GEOTECHNICS
Date tested: 24.5.11 @ 57 Herbert St, Artarmon NSW, 2064
Checked by: DB . ' Tel: (02) 9462 4700 Fax: (02) 9462 4710

Date checked:  25/05/2011 GEOTECHNICAL TESTING SERVICES

Approved Signatory:
A This document is issued in accordance with NATA's JOB No. 2120510
NATA accreditation requirements.
D. Brooke Accredited for compliance with ISO/IEC 17025 REPORT No. SYD116908
27/05/2011 v Laboratory Accreditation Number: 679 Re DocumentF9..16 e 12

This laboratory Certificate may not be reproduced except in full unless permission for the publication of an
approved extract has been obtained in writing from GHD Pty Ltd
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Soil and Land Capability Impact Assessment Q

Trial Hole: TP127
SOIL CLASSIFICATION REPORT Depth (m): 0.5-0.6m
Sample No: SYD11-9426
Client: Environmental Earth Sciences Client Sample No.: -
Project: 111029 Sample History: Supplied by client
Location:  Jerry's Plains
AS SIEVE SIZE (mm) S 5328g Z % S5o2e$d ge g
100 ~ 0
.__/0’/‘?
90 10
P
o 80 >4 20 a
E 70 30 E
4 ./0" §
ﬁ<- 60 Pa 40 EJ
= lo— =
O 50 T
<
[ <
Z 40 60 E
= V4
@) =
¥ 30 70 O
A &
A 20 80 A«
10 90
0 100
0.001 0.01 0.1 1 10 100 1000
= SIT.T FRACTION SAND FRACTION GRAVFEI. FRACTION
35 - - - - - - CORRIFY ROUTDERS
@) Fine Medium Coarse Fine | Medium | Coarse Fine | Medium Coarse
0.002  0.006 0.02 0.075 0.2 0.6 2.36 6 20 63 200
PARTICLE SIZE (mm)
50 Lo A
TEST METHODS T
Classification AS1726 A2 Particle size AS1289.3.6.3 T o
Ip L’
OTHER TESTS ALY ML
AS1289.3.5.1. 0 i oL
GRADING 0 50 100
C, = Dgy / D)y = not determinable Liquid limit (Wy)
C. = D3> / (D)y x Dgy) = not determinable
PARTICLE DENSITY 2.71 (assumed) INDEX PROPERTIES (%)
Liquid Limit = N/A Plastic Limit = N/A
PRE-TREATMENT HYDROMETER N/A Plasticity Index = N/A Linear Shrinkage % = Not determined
TEST CONDITION Washed sieve with dispersing agent Atterberg Limits (History/preparation)
GROUP SYMBOL: Liquid Limit (type of test)
Linear Shrinkage (mould size)
SOIL NAME: CLAY: dark red and brown
Emerson Class AS1289.3.8.1 - Class No 4 (distilled water temp = 21°C)
REMARKS:
Tested by: MT — GHD GEOTECHNICS
Date tested: 17.5.11 @ 57 Herbert St, Artarmon NSW, 2064
Checked by: DB ~ Tel: (02) 9462 4700 Fax: (02) 9462 4710
Date checked:  25/05/2011 GEOTECHNICAL TESTING SERVICES
Approved Signatory:
A This document is issued in accordance with NATA's JOB No. 2120510
NATA accreditation requirements.
D. Brooke Accredited for compliance with ISO/IEC 17025 REPORT No. SYD116907
27/05/2011 v Laboratory Accreditation Number: 679 ek Document P16 s 12
This laboratory Certificate may not be reproduced except in full unless permission for the publication of an
approved extract has been obtained in writing from GHD Pty Ltd

ENVIRONMENTAL
EARTH SCIENCES

THE KNOW AND THE HOW

Hansen Bailey November 2012  Environmental Assessment DRAYTON SOUTH COAL PROJECT



Q Soil and Land Capability Impact Assessment

Trial Hole: TP126
SOIL CLASSIFICATION REPORT Depth (m): 04 -0.5m
Sample No: SYD11-9425
Client: Environmental Earth Sciences Client Sample No.: -
Project: 111029 Sample History: Supplied by client
Location:  Jerry's Plains
AS SIEVE SIZE (mm) S S22z Z §F S5sd288 @ B
100 po= o 0
v
90 / W 10
80 20 A
Z 70 Rad 0 &
: el :
A 60 0 H
= Lo &
@] L4 50 =
= | O
[ <
Z 40 60 &
= V4
@) =
g 30 70 O
5 =
A 20 80 =]
10 90
0 100
0.001 0.01 0.1 1 10 100 1000
> SILT FRACTION SAND FRACTION GRAVFEI. FRACTION
3 - - - - - - CORRIF{ ROUIDERS
@) Fine Medium Coarse Fine | Medium | Coarse Fine | Medium Coarse
0.002 0.006 0.02 0.075 0.2 0.6 2.36 6 20 63 200
PARTICLE SIZE (mm)
50 : /]
TEST METHODS R
Classification AS1726 A2 Particle size AS1289.3.6.3 AP OL‘
Ip P
OTHER TESTS L v
AS1289.3.5.1. e oL
0
GRADING 0 50 100
C, = Dgy / D)y = not determinable Liquid limit (Wy)
C. = D3> / (D)y x Dgy) = not determinable
PARTICLE DENSITY 2.69 (measured) INDEX PROPERTIES (%)
Liquid Limit = N/A Plastic Limit = N/A
PRE-TREATMENT HYDROMETER N/A Plasticity Index = N/A Linear Shrinkage % = Not determined
TEST CONDITION Washed sieve with dispersing agent Atterberg Limits (History/preparation)
GROUP SYMBOL: Liquid Limit (type of test)
Linear Shrinkage (mould size)
SOIL NAME: CLAY: mottled dark red and brown with Sand
REMARKS:
Tested by: MT — GHD GEOTECHNICS
Date tested: 9.5.11 @ 57 Herbert St, Artarmon NSW, 2064
Checked by: DB ~ Tel: (02) 9462 4700 Fax: (02) 9462 4710
Date checked:  25/05/2011 GEOTECHNICAL TESTING SERVICES
Approved Signatory:
A This document is issued in accordance with NATA's JOB No. 2120510
NATA accreditation requirements.
D. Brooke Accredited for compliance with ISO/IEC 17025 REPORT No. SYD116906
27/05/2011 v Laboratory Accreditation Number: 679 ek Document P16 s 12
This laboratory Certificate may not be reproduced except in full unless permission for the publication of an
approved extract has been obtained in writing from GHD Pty Ltd

ENVIRONMENTAL
EARTH SCIENCES

THE KNOW AND THE HOW

DRAYTON SOUTH COAL PROJECT Environmental Assessment November 2012 Hansen Bailey



Soil and Land Capability Impact Assessment Q

Trial Hole: TP125
SOIL CLASSIFICATION REPORT Depth (m): 0.6 - 0.8m
Sample No: SYD11-9424
Client: Environmental Earth Sciences Client Sample No.: -
Project: 111029 Sample History: Supplied by client
Location:  Jerry's Plains
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> SIT.T FRACTION SAND FRACTION GRAVFEI. FRACTION
= - - - - - - CORRIFS ROUIDERS
@) Fine Medium Coarse Fine | Medium | Coarse Fine | Medium Coarse
0.002 0.006 0.02 0.075 0.2 0.6 2.36 6 20 63 200
PARTICLE SIZE (mm)
50 . /]
LT au
TEST METHODS
Classification AS1726 A2 Particle size AS1289.3.6.3 ‘ H
I B L DH
OTHER TESTS S CL ML|
AS1289.3.5.1. . Z— oL
GRADING ) 0 50 100
C, = Dgy / D)y = not determinable Liquid limit (Wy)
C. = D3> / (D)y x Dgy) = not determinable
PARTICLE DENSITY 2.84 (measured) INDEX PROPERTIES (%)
Liquid Limit = N/A Plastic Limit = N/A
PRE-TREATMENT HYDROMETER N/A Plasticity Index = N/A Linear Shrinkage % = Not determined
TEST CONDITION Washed sieve with dispersing agent Atterberg Limits (History/preparation)
GROUP SYMBOL: Liquid Limit (type of test)
Linear Shrinkage (mould size)
SOIL NAME: CLAY: brown with Sand
Emerson Class AS1289.3.8.1 - Class No 4 (distilled water temp = 21°C)
REMARKS:
Tested by: MT — GHD GEOTECHNICS
Date tested: 17.5.11 @ 57 Herbert St, Artarmon NSW, 2064
Checked by: DB ~ Tel: (02) 9462 4700 Fax: (02) 9462 4710
Date checked:  25/05/2011 GEOTECHNICAL TESTING SERVICES
Approved Signatory:
A This document is issued in accordance with NATA's JOB No. 2120510
NATA accreditation requirements.
D. Brooke Accredited for compliance with ISO/IEC 17025 REPORT No. SYD116905
27/05/2011 v Laboratory Accreditation Number: 679 ek Document P16 s 12
This laboratory Certificate may not be reproduced except in full unless permission for the publication of an
approved extract has been obtained in writing from GHD Pty Ltd

ENVIRONMENTAL
EARTH SCIENCES

THE KNOW AND THE HOW

Hansen Bailey

November 2012

Environmental Assessment DRAYTON SOUTH COAL PROJECT




Q Soil and Land Capability Impact Assessment

Trial Hole: TP125
SOIL CLASSIFICATION REPORT Depth (m): 0.0-0.Im
Sample No: SYD11-9423
Client: Environmental Earth Sciences Client Sample No.: -
Project: 111029 Sample History: Supplied by client
Location:  Jerry's Plains
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3 - - - - - - CORRIE{ ROIILDERS
@) Fine Medium Coarse Fine | Medium | Coarse Fine | Medium Coarse
0.002  0.006 0.02 0.075 0.2 0.6 2.36 6 20 63 200
PARTICLE SIZE (mm)
50 : /]
TEST METHODS S
Classification AS1726 A2 Particle size AS1289.3.6.3 avad og
Ip .’
OTHER TESTS L ‘| cL ML
AS1289.3.5.1. e o
0
GRADING 0 50 100
C, = Dgy / D)y = not determinable Liquid limit (Wy)
C. = D3> / (D)y x Dgy) = not determinable
PARTICLE DENSITY 2.71 (assumed) INDEX PROPERTIES (%)
Liquid Limit = N/A Plastic Limit = N/A
PRE-TREATMENT HYDROMETER N/A Plasticity Index = N/A Linear Shrinkage % = Not determined
TEST CONDITION Washed sieve with dispersing agent Atterberg Limits (History/preparation)
GROUP SYMBOL: Liquid Limit (type of test)
Linear Shrinkage (mould size)
SOIL NAME: CALY: dark brown with Sand
REMARKS:
Tested by: MT — GHD GEOTECHNICS
Date tested: 12.5.11 @ 57 Herbert St, Artarmon NSW, 2064
Checked by: DB ~ Tel: (02) 9462 4700 Fax: (02) 9462 4710
Date checked:  25/05/2011 GEOTECHNICAL TESTING SERVICES
Approved Signatory:
A This document is issued in accordance with NATA's JOB No. 2120510
NATA accreditation requirements.
D. Brooke Accredited for compliance with ISO/IEC 17025 REPORT No. SYD116904
27/05/2011 v Laboratory Accreditation Number: 679 ek Document P16 s 12
This laboratory Certiticate may not be reproduced except in full unless permission for the publication of an
approved extract has been obtained in writing from GHD Pty Ltd

ENVIRONMENTAL
EARTH SCIENCES

THE KNOW AND THE HOW

DRAYTON SOUTH COAL PROJECT Environmental Assessment November 2012 Hansen Bailey



Soil and Land Capability Impact Assessment Q

Trial Hole: TP123
SOIL CLASSIFICATION REPORT Depth (m): 1.4-1.6m
Sample No: SYD11-9422
Client: Environmental Earth Sciences Client Sample No.: -
Project: 111029 Sample History: Supplied by client
Location:  Jerry's Plains
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3 - - - - - - CORRIFS ROUT.DERS
@) Fine Medium Coarse Fine | Medium | Coarse Fine | Medium Coarse
0.002  0.006 0.02 0.075 0.2 0.6 2.36 6 20 63 200
PARTICLE SIZE (mm)
50 : /]
TEST METHODS R
Classification AS1726 A2 Particle size AS1289.3.6.3 AP OL‘
Ip P
OTHER TESTS e
AS1289.3.5.1. e oL|
0
GRADING 0 50 100
C, = Dgy / D)y = not determinable Liquid limit (Wy)
C. = D3> / (D)y x Dgy) = not determinable
PARTICLE DENSITY 2.7 (measured) INDEX PROPERTIES (%)
Liquid Limit = N/A Plastic Limit = N/A
PRE-TREATMENT HYDROMETER N/A Plasticity Index = N/A Linear Shrinkage % = Not determined
TEST CONDITION Washed sieve with dispersing agent Atterberg Limits (History/preparation)
GROUP SYMBOL: Liquid Limit (type of test)
Linear Shrinkage (mould size)
SOIL NAME: CLAY: mottled orange and grey with trace Sand
Emerson Class AS1289.3.8.1 - Class No 2 (distilled water temp = 21°C)
REMARKS:
Tested by: MT — GHD GEOTECHNICS
Date tested: 24.5.11 @ 57 Herbert St, Artarmon NSW, 2064
Checked by: DB ~ Tel: (02) 9462 4700 Fax: (02) 9462 4710
Date checked:  25/05/2011 GEOTECHNICAL TESTING SERVICES
Approved Signatory:
A This document is issued in accordance with NATA's JOB No. 2120510
NATA accreditation requirements.
D. Brooke Accredited for compliance with ISO/IEC 17025 REPORT No. SYD116903
27/05/2011 v Laboratory Accreditation Number: 679 ek Document P16 s 12
This laboratory Certificate may not be reproduced except in full unless permission for the publication of an
approved extract has been obtained in writing from GHD Pty Ltd

ENVIRONMENTAL
EARTH SCIENCES

THE KNOW AND THE HOW

Hansen Bailey

November 2012

Environmental Assessment DRAYTON SOUTH COAL PROJECT




Q Soil and Land Capability Impact Assessment

Trial Hole: TP123
SOIL CLASSIFICATION REPORT Depth (m): 04 -0.5m
Sample No: SYDI11-9421
Client: Environmental Earth Sciences Client Sample No.: -
Project: 111029 Sample History: Supplied by client
Location:  Jerry's Plains
AS SIEVE SIZE (mm) S 5328g Z % S5o2e$d ge g
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= - - - - - - CORRIFY ROUTDERS
@) Fine Medium Coarse Fine | Medium | Coarse Fine | Medium Coarse
0.002  0.006 0.02 0.075 0.2 0.6 2.36 6 20 63 200
PARTICLE SIZE (mm)
50 . /]
LT au
TEST METHODS
Classification AS1726 A2 Particle size AS1289.3.6.3 ‘ H
I B L DH
OTHER TESTS S CL ML|
AS1289.3.5.1. . Z— oL
GRADING ) 0 50 100
C, = Dgy / D)y = not determinable Liquid limit (Wy)
C. = D3> / (D)y x Dgy) = not determinable
PARTICLE DENSITY 2.71 (measured) INDEX PROPERTIES (%)
Liquid Limit = N/A Plastic Limit = N/A
PRE-TREATMENT HYDROMETER N/A Plasticity Index = N/A Linear Shrinkage % = Not determined
TEST CONDITION Washed sieve with dispersing agent Atterberg Limits (History/preparation)
GROUP SYMBOL: Liquid Limit (type of test)
Linear Shrinkage (mould size)
SOIL NAME: CLAY: brown with Sand
REMARKS:
Tested by: MT — GHD GEOTECHNICS
Date tested: 20.5.11 @ 57 Herbert St, Artarmon NSW, 2064
Checked by: DB ~ Tel: (02) 9462 4700 Fax: (02) 9462 4710
Date checked:  25/05/2011 GEOTECHNICAL TESTING SERVICES
Approved Signatory:
A This document is issued in accordance with NATA's JOB No. 2120510
NATA accreditation requirements.
D. Brooke Accredited for compliance with ISO/IEC 17025 REPORT No. SYD116902
27/05/2011 v Laboratory Accreditation Number: 679 ek Document P16 s 12
This laboratory Certificate may not be reproduced except in full unless permission for the publication of an
approved extract has been obtained in writing from GHD Pty Ltd
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EARTH SCIENCES

THE KNOW AND THE HOW

DRAYTON SOUTH COAL PROJECT Environmental Assessment November 2012 Hansen Bailey



Soil and Land Capability Impact Assessment Q

Trial Hole: TP122
SOIL CLASSIFICATION REPORT Depth (m): 0.6-0.7m
Sample No: SYD11-9420
Client: Environmental Earth Sciences Client Sample No.: -
Project: 111029 Sample History: Supplied by client
Location:  Jerry's Plains
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> SIT.T FRACTION SAND FRACTION GRAVFEI. FRACTION
3 - - - - - - CORRIFY ROUTDERS
@) Fine Medium Coarse Fine | Medium | Coarse Fine | Medium Coarse
0.002  0.006 0.02 0.075 0.2 0.6 2.36 6 20 63 200
PARTICLE SIZE (mm)
50 : /]
TEST METHODS S
Classification AS1726 A2 Particle size AS1289.3.6.3 avad og
Ip .’
OTHER TESTS L ‘| e ML
AS1289.3.5.1. e o
0
GRADING 0 50 100
C, = Dgy / D)y = not determinable Liquid limit (Wy)
C. = D3> / (D)y x Dgy) = not determinable
PARTICLE DENSITY 2.69 (measured) INDEX PROPERTIES (%)
Liquid Limit = N/A Plastic Limit = N/A
PRE-TREATMENT HYDROMETER N/A Plasticity Index = N/A Linear Shrinkage % = Not determined
TEST CONDITION Washed sieve with dispersing agent Atterberg Limits (History/preparation)
GROUP SYMBOL: Liquid Limit (type of test)
Linear Shrinkage (mould size)
SOIL NAME: Clayey SAND: brown with mottled orange and yellow
Emerson Class AS1289.3.8.1 - Class No 4 (distilled water temp = 21°C)
REMARKS:
Tested by: MT — GHD GEOTECHNICS
Date tested: 20.5.11 @ 57 Herbert St, Artarmon NSW, 2064
Checked by: DB ~ Tel: (02) 9462 4700 Fax: (02) 9462 4710
Date checked:  25/05/2011 GEOTECHNICAL TESTING SERVICES
Approved Signatory:
A This document is issued in accordance with NATA's JOB No. 2120510
NATA accreditation requirements.
D. Brooke Accredited for compliance with ISO/IEC 17025 REPORT No. SYD116901
27/05/2011 v Laboratory Accreditation Number: 679 ek Document P16 s 12
This laboratory Certificate may not be reproduced except in full unless permission for the publication of an
approved extract has been obtained in writing from GHD Pty Ltd

ENVIRONMENTAL
EARTH SCIENCES

THE KNOW AND THE HOW

Hansen Bailey November 2012  Environmental Assessment DRAYTON SOUTH COAL PROJECT



Q Soil and Land Capability Impact Assessment

Trial Hole: TP121
SOIL CLASSIFICATION REPORT Depth (m): 1.7-1.8m
Sample No: SYDI11-9419
Client: Environmental Earth Sciences Client Sample No.: -
Project: 111029 Sample History: Supplied by client
Location:  Jerry's Plains
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3 - - - - - - CORRIFY ROUTDERS
@) Fine Medium Coarse Fine | Medium | Coarse Fine | Medium Coarse
0.002  0.006 0.02 0.075 0.2 0.6 2.36 6 20 63 200
PARTICLE SIZE (mm)
50 . “
o
TEST METHODS
Classification AS1726 A2 Particle size AS1289.3.6.3 1 og
Ip L’
OTHER TESTS - ES? ML
AS1289.3.5.1. Z— or|
0
C, = Dgy / D)y = not determinable Liquid limit (Wy)
C. = D3> / (D)y x Dgy) = not determinable
PARTICLE DENSITY 2.71 (assumed) INDEX PROPERTIES (%)
Liquid Limit = N/A Plastic Limit = N/A
PRE-TREATMENT HYDROMETER N/A Plasticity Index = N/A Linear Shrinkage % = Not determined
TEST CONDITION Washed sieve with dispersing agent Atterberg Limits (History/preparation)
GROUP SYMBOL: Liquid Limit (type of test)
Linear Shrinkage (mould size)
SOIL NAME: CLAY: dark red and dark brown, with Sand
REMARKS:
Tested by: MT — GHD GEOTECHNICS
Date tested: 17.5.11 @ 57 Herbert St, Artarmon NSW, 2064
Checked by: DB ~ Tel: (02) 9462 4700 Fax: (02) 9462 4710
Date checked:  25/05/2011 GEOTECHNICAL TESTING SERVICES
Approved Signatory:
A This document is issued in accordance with NATA's JOB No. 2120510
NATA accreditation requirements.
D. Brooke Accredited for compliance with ISO/IEC 17025 REPORT No. SYD116900
27/05/2011 v Laboratory Accreditation Number: 679 ek Document P16 s 12
This laboratory Certificate may not be reproduced except in full unless permission for the publication of an
approved extract has been obtained in writing from GHD Pty Ltd

ENVIRONMENTAL
EARTH SCIENCES

THE KNOW AND THE HOW

DRAYTON SOUTH COAL PROJECT Environmental Assessment November 2012 Hansen Bailey



Soil and Land Capability Impact Assessment Q

Trial Hole: TP121
SOIL CLASSIFICATION REPORT Depth (m): 0.9 - 1.0m
Sample No: SYDI11-9418
Client: Environmental Earth Sciences Client Sample No.: -
Project: 111029 Sample History: Supplied by client
Location:  Jerry's Plains
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3 - - - - - - CORRIFS ROUIDERS
@) Fine Medium Coarse Fine | Medium | Coarse Fine | Medium Coarse
0.002 0.006 0.02 0.075 0.2 0.6 2.36 6 20 63 200
PARTICLE SIZE (mm)
“ T A
TEST METHODS L
Classification AS1726 A2 Particle size AS1289.3.6.3 ‘ oi{l
Ip .
OTHER TESTS 0 ol Ly
AS1289.3.5.1. 0 500" 100
GRADING
C, = Dgy / D)y = not determinable Liquid limit (Wy)
C. = D3> / (D)y x Dgy) = not determinable
PARTICLE DENSITY 2.78 (measured) INDEX PROPERTIES (%)
Liquid Limit = N/A Plastic Limit = N/A
PRE-TREATMENT HYDROMETER N/A Plasticity Index = N/A Linear Shrinkage % = Not determined
TEST CONDITION Washed sieve with dispersing agent Atterberg Limits (History/preparation)
GROUP SYMBOL: Liquid Limit (type of test)
Linear Shrinkage (mould size)
SOIL NAME: CLAY: dark red and dark brown, with Sand
Emerson Class AS1289.3.8.1 - Class No 4 (distilled water temp = 21°C)
REMARKS:
Tested by: MT — GHD GEOTECHNICS
Date tested: 20.5.11 @ 57 Herbert St, Artarmon NSW, 2064
Checked by: DB ~ Tel: (02) 9462 4700 Fax: (02) 9462 4710
Date checked:  25/05/2011 GEOTECHNICAL TESTING SERVICES
Approved Signatory:
A This document is issued in accordance with NATA's JOB No. 2120510
NATA accreditation requirements.
D. Brooke Accredited for compliance with ISO/IEC 17025 REPORT No. SYD116899
27/05/2011 v Laboratory Accreditation Number: 679 ek Document P16 s 12
This laboratory Certificate may not be reproduced except in full unless permission for the publication of an
approved extract has been obtained in writing from GHD Pty Ltd
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Hansen Bailey
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Q Soil and Land Capability Impact Assessment

Trial Hole: TP118
SOIL CLASSIFICATION REPORT Depth (m): 0.5-0.7m
Sample No: SYDI11-9417
Client: Environmental Earth Sciences Client Sample No.: -
Project: 111029 Sample History: Supplied by client
Location:  Jerry's Plains
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5 - - - - - - CORRIFS ROUT.DERS
[} Fine Medium Coarse Fine | Medium | Coarse Fine | Medium Coarse
0.002  0.006 0.02 0.075 0.2 0.6 2.36 6 20 63 200
PARTICLE SIZE (mm)
50 : - /
TEST METHODS -
Classification AS1726 A2 Particle size AS1289.3.6.3 ‘ oi{l
Ip .
OTHER TESTS U CL ML|
AS1289.3.5.1. Z— or]
0
GRADING ) 0 ) 100
C, = Dgy / D)y = not determinable Liquid limit (Wy)
C. = D3> / (D)y x Dgy) = not determinable
PARTICLE DENSITY 2.71 (assumed) INDEX PROPERTIES (%)
Liquid Limit = N/A Plastic Limit = N/A
PRE-TREATMENT HYDROMETER N/A Plasticity Index = N/A Linear Shrinkage % = Not determined
TEST CONDITION Washed sieve with dispersing agent Atterberg Limits (History/preparation)
GROUP SYMBOL: Liquid Limit (type of test)
Linear Shrinkage (mould size)
SOIL NAME: Sandy CLAY: brown
Emerson Class AS1289.3.8.1 - Class No 4 (distilled water temp = 21°C)
REMARKS:
Tested by: MT — GHD GEOTECHNICS
Date tested: 9.5.11 @ 57 Herbert St, Artarmon NSW, 2064
Checked by: DB ~ Tel: (02) 9462 4700 Fax: (02) 9462 4710
Date checked:  25/05/2011 GEOTECHNICAL TESTING SERVICES
Approved Signatory:
A This document is issued in accordance with NATA's JOB No. 2120510
NATA accreditation requirements.
D. Brooke Accredited for compliance with ISO/IEC 17025 REPORT No. SYD116898
26/05/2011 v Laboratory Accreditation Number: 679 ek Document P16 s 12
This laboratory Certificate may not be reproduced except in full unless permission for the publication of an
approved extract has been obtained in writing from GHD Pty Ltd
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THE KNOW AND THE HOW

DRAYTON SOUTH COAL PROJECT Environmental Assessment November 2012 Hansen Bailey



Soil and Land Capability Impact Assessment Q

Trial Hole: TP117
SOIL CLASSIFICATION REPORT Depth (m): 0.6 - 0.8m
Sample No: SYDI11-9416
Client: Environmental Earth Sciences Client Sample No.: -
Project: 111029 Sample History: Supplied by client
Location:  Jerry's Plains
AS SIEVE SIZE (mm) S 53222 Z % f52defn g g
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@) Fine Medium Coarse Fine | Medium | Coarse Fine | Medium Coarse
0.002  0.006 0.02 0.075 0.2 0.6 2.36 6 20 63 200
PARTICLE SIZE (mm)
50 : /]
TEST METHODS R
Classification AS1726 A2 Particle size AS1289.3.6.3 AP OL‘
Ip P
OTHER TESTS e
AS1289.3.5.1. e oL|
0
GRADING 0 50 100
C, = Dgy / D)y = not determinable Liquid limit (Wy)
C. = D3> / (D)y x Dgy) = not determinable
PARTICLE DENSITY 2.81 (measured) INDEX PROPERTIES (%)
Liquid Limit = N/A Plastic Limit = N/A
PRE-TREATMENT HYDROMETER N/A Plasticity Index = N/A Linear Shrinkage % = Not determined
TEST CONDITION Washed sieve with dispersing agent Atterberg Limits (History/preparation)
GROUP SYMBOL: Liquid Limit (type of test)
Linear Shrinkage (mould size)
SOIL NAME: CLAY: light brown and light grey
REMARKS:
Tested by: MT — GHD GEOTECHNICS
Date tested: 20.5.11 @ 57 Herbert St, Artarmon NSW, 2064
Checked by: DB ~ Tel: (02) 9462 4700 Fax: (02) 9462 4710
Date checked:  25/05/2011 GEOTECHNICAL TESTING SERVICES
Approved Signatory:
A This document is issued in accordance with NATA's JOB No. 2120510
NATA accreditation requirements.
D. Brooke Accredited for compliance with ISO/IEC 17025 REPORT No. SYD116897
26/05/2011 v Laboratory Accreditation Number: 679 ek Document P16 s 12
This laboratory Certificate may not be reproduced except in full unless permission for the publication of an
approved extract has been obtained in writing from GHD Pty Ltd
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THE KNOW AND THE HOW

Hansen Bailey

November 2012

Environmental Assessment DRAYTON SOUTH COAL PROJECT



Q Soil and Land Capability Impact Assessment

Trial Hole: TP115
SOIL CLASSIFICATION REPORT Depth (m): 0.8 - 1.0m
Sample No: SYDI11-9415
Client: Environmental Earth Sciences Client Sample No.: -
Project: 111029 Sample History: Supplied by client
Location:  Jerry's Plains
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> SIT.T FRACTION SAND FRACTION GRAVFEI. FRACTION
= - - - - - - CORRIFS ROUIDERS
@) Fine Medium Coarse Fine | Medium | Coarse Fine | Medium Coarse
0.002  0.006 0.02 0.075 0.2 0.6 2.36 6 20 63 200
PARTICLE SIZE (mm)
“ T A
TEST METHODS L
Classification AS1726 A2 Particle size AS1289.3.6.3 ‘ oi{l
Ip .’
OTHER TESTS 0 =l ML
AS1289.3.5.1. 0 500" 100
GRADING
C, = Dgy / D)y = not determinable Liquid limit (Wy)
C. = D3> / (D)y x Dgy) = not determinable
PARTICLE DENSITY 2.71 (assumed) INDEX PROPERTIES (%)
Liquid Limit = N/A Plastic Limit = N/A
PRE-TREATMENT HYDROMETER N/A Plasticity Index = N/A Linear Shrinkage % = Not determined
TEST CONDITION Washed sieve with dispersing agent Atterberg Limits (History/preparation)
GROUP SYMBOL: Liquid Limit (type of test)
Linear Shrinkage (mould size)
SOIL NAME: Sandy CLAY: brown
Emerson Class AS1289.3.8.1 - Class No 1 (distilled water temp = 21°C)
REMARKS:
Tested by: MT — GHD GEOTECHNICS
Date tested: 17.5.11 @ 57 Herbert St, Artarmon NSW, 2064
Checked by: DB ~ Tel: (02) 9462 4700 Fax: (02) 9462 4710
Date checked:  25/05/2011 GEOTECHNICAL TESTING SERVICES
Approved Signatory:
A This document is issued in accordance with NATA's JOB No. 2120510
NATA accreditation requirements.
D. Brooke Accredited for compliance with ISO/IEC 17025 REPORT No. SYD116896
26/05/2011 v Laboratory Accreditation Number: 679 ek Document P16 s 12
This laboratory Certificate may not be reproduced except in full unless permission for the publication of an
approved extract has been obtained in writing from GHD Pty Ltd
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Soil and Land Capability Impact Assessment Q

Trial Hole: TP114
SOIL CLASSIFICATION REPORT Depth (m): 1.0-1.2m
Sample No: SYDI11-9414
Client: Environmental Earth Sciences Client Sample No.: -
Project: 111029 Sample History: Supplied by client
Location:  Jerry's Plains
AS SIEVE SIZE (mm) S 5328g Z % S5o2e$d ge g
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> SIT.T FRACTION SAND FRACTION GRAVFEI. FRACTION
3 - - - - - - CORRIFY ROUTDERS
@) Fine Medium Coarse Fine | Medium | Coarse Fine | Medium Coarse
0.002  0.006 0.02 0.075 0.2 0.6 2.36 6 20 63 200
PARTICLE SIZE (mm)
50 . /]
LT au
TEST METHODS
Classification AS1726 A2 Particle size AS1289.3.6.3 ‘ H
I B L DH
OTHER TESTS oS
AS1289.3.5.1. . Z— oL
GRADING ) 0 50 100
C, = Dgy / D)y = not determinable Liquid limit (Wy)
C. = D3> / (D)y x Dgy) = not determinable
PARTICLE DENSITY 2.71 (measured) INDEX PROPERTIES (%)
Liquid Limit = N/A Plastic Limit = N/A
PRE-TREATMENT HYDROMETER N/A Plasticity Index = N/A Linear Shrinkage % = Not determined
TEST CONDITION Washed sieve with dispersing agent Atterberg Limits (History/preparation)
GROUP SYMBOL: Liquid Limit (type of test)
Linear Shrinkage (mould size)
SOIL NAME: CLayey SAND: light brown
REMARKS:
Tested by: MT — GHD GEOTECHNICS
Date tested: 12.5.11 @ 57 Herbert St, Artarmon NSW, 2064
Checked by: DB ~ Tel: (02) 9462 4700 Fax: (02) 9462 4710
Date checked:  25/05/2011 GEOTECHNICAL TESTING SERVICES
Approved Signatory:
A This document is issued in accordance with NATA's JOB No. 2120510
NATA accreditation requirements.
D. Brooke Accredited for compliance with ISO/IEC 17025 REPORT No. SYD116895
26/05/2011 v Laboratory Accreditation Number: 679 ek Document P16 s 12
This laboratory Certificate may not be reproduced except in full unless permission for the publication of an
approved extract has been obtained in writing from GHD Pty Ltd

ENVIRONMENTAL
EARTH SCIENCES

THE KNOW AND THE HOW

Hansen Bailey

November 2012

Environmental Assessment DRAYTON SOUTH COAL PROJECT




Q Soil and Land Capability Impact Assessment

Trial Hole: TP114
SOIL CLASSIFICATION REPORT Depth (m): 0.6 - 0.8m
Sample No: SYD11-9429
Client: Environmental Earth Sciences Client Sample No.: -
Project: 111029 Sample History: Supplied by client
Location:  Jerry's Plains
AS SIEVE SIZE (mm) S Z8z%g I 8% f52ca28f8 g g
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> SIT.T FRACTION SAND FRACTION GRAVFEI. FRACTION
5 - - - - - - CORRI.EY ROUT.DERS
[} Fine Medium Coarse Fine | Medium | Coarse Fine | Medium Coarse
0.002 0.006 0.02 0.075 0.2 0.6 2.36 6 20 63 200
PARTICLE SIZE (mm)
50 . “
o
TEST METHODS
Classification AS1726 A2 Particle size AS1289.3.6.3 1 og
Ip L’
OTHER TESTS - ES? ML
AS1289.3.5.1. Z— or|
0
C, = Dgy / D)y = not determinable Liquid limit (Wy)
C. = D3> / (D)y x Dgy) = not determinable
PARTICLE DENSITY 2.71 (assumed) INDEX PROPERTIES (%)
Liquid Limit = N/A Plastic Limit = N/A
PRE-TREATMENT HYDROMETER N/A Plasticity Index = N/A Linear Shrinkage % = Not determined
TEST CONDITION Washed sieve with dispersing agent Atterberg Limits (History/preparation)
GROUP SYMBOL: Liquid Limit (type of test)
Linear Shrinkage (mould size)
SOIL NAME: Clayey SAND: light brown
Emerson Class AS1289.3.8.1 - Class No 4 (distilled water temp = 21°C)
REMARKS:
Tested by: MT — GHD GEOTECHNICS
Date tested: 12.5.11 @ 57 Herbert St, Artarmon NSW, 2064
Checked by: DB ~ Tel: (02) 9462 4700 Fax: (02) 9462 4710
Date checked:  25/05/2011 GEOTECHNICAL TESTING SERVICES
Approved Signatory:
A This document is issued in accordance with NATA's JOB No. 2120510
NATA accreditation requirements.
D. Brooke Accredited for compliance with ISO/IEC 17025 REPORT No. SYD116910
27/05/2011 v Laboratory Accreditation Number: 679 ek Document P16 s 12
This laboratory Certificate may not be reproduced except in full unless permission for the publication of an
approved extract has been obtained in writing from GHD Pty Ltd
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Soil and Land Capability Impact Assessment Q

Trial Hole: TP114
SOIL CLASSIFICATION REPORT Depth (m): 04 - 0.6m
Sample No: SYDI11-9413
Client: Environmental Earth Sciences Client Sample No.: -
Project: 111029 Sample History: Supplied by client
Location:  Jerry's Plains
AS SIEVE SIZE (mm) S 5328g Z % S5o2e$d ge g
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3 - - - - - - CORRIFY ROUTDERS
@) Fine Medium Coarse Fine | Medium | Coarse Fine | Medium Coarse
0.002  0.006 0.02 0.075 0.2 0.6 2.36 6 20 63 200
PARTICLE SIZE (mm)
50 : /]
TEST METHODS S
Classification AS1726 A2 Particle size AS1289.3.6.3 avad og
Ip .’
OTHER TESTS L ‘| e ML
AS1289.3.5.1. — oL
0
GRADING 0 50 100
C, = Dgy / D)y = not determinable Liquid limit (Wy)
C. = D3> / (D)y x Dgy) = not determinable
PARTICLE DENSITY 2.68 (measured) INDEX PROPERTIES (%)
Liquid Limit = N/A Plastic Limit = N/A
PRE-TREATMENT HYDROMETER N/A Plasticity Index = N/A Linear Shrinkage % = Not determined
TEST CONDITION Washed sieve with dispersing agent Atterberg Limits (History/preparation)
GROUP SYMBOL: Liquid Limit (type of test)
Linear Shrinkage (mould size)
SOIL NAME: Sandy CLAY: dark brown, dark red and light brown
Emerson Class AS1289.3.8.1 - Class 2 (distilled water temp = 21°C)
REMARKS:
Tested by: MT — GHD GEOTECHNICS
Date tested: 9.5.11 @ 57 Herbert St, Artarmon NSW, 2064
Checked by: DB ~ Tel: (02) 9462 4700 Fax: (02) 9462 4710
Date checked:  25/05/2011 GEOTECHNICAL TESTING SERVICES
Approved Signatory:
A This document is issued in accordance with NATA's JOB No. 2120510
NATA accreditation requirements.
D. Brooke Accredited for compliance with ISO/IEC 17025 REPORT No. SYD116894
26/05/2011 v Laboratory Accreditation Number: 679 ek Document P16 s 12
This laboratory Certificate may not be reproduced except in full unless permission for the publication of an
approved extract has been obtained in writing from GHD Pty Ltd

ENVIRONMENTAL
EARTH SCIENCES

THE KNOW AND THE HOW

Hansen Bailey

November 2012

Environmental Assessment DRAYTON SOUTH COAL PROJECT



Q Soil and Land Capability Impact Assessment

Trial Hole: TP113
SOIL CLASSIFICATION REPORT Depth (m): 0.2-0.3m
Sample No: SYDI11-9412
Client: Environmental Earth Sciences Client Sample No.: -
Project: 111029 Sample History: Supplied by client
Location:  Jerry's Plains
AS SIEVE SIZE (mm) S 5328g Z % S5o2e$d ge g
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> SIT.T FRACTION SAND FRACTION GRAVFEI. FRACTION
3 - - - - - - CORRIFY ROUTDERS
@) Fine Medium Coarse Fine | Medium | Coarse Fine | Medium Coarse
0.002  0.006 0.02 0.075 0.2 0.6 2.36 6 20 63 200
PARTICLE SIZE (mm)
50 . /]
LT au
TEST METHODS
Classification AS1726 A2 Particle size AS1289.3.6.3 ‘ H
I B L DH
OTHER TESTS S CL ML|
AS1289.3.5.1. . Z— oL
GRADING ) 0 50 100
C, = Dgy / D)y = not determinable Liquid limit (Wy)
C. = D3> / (D)y x Dgy) = not determinable
PARTICLE DENSITY 2.75 (measured) INDEX PROPERTIES (%)
Liquid Limit = N/A Plastic Limit = N/A
PRE-TREATMENT HYDROMETER N/A Plasticity Index = N/A Linear Shrinkage % = Not determined
TEST CONDITION Washed sieve with dispersing agent Atterberg Limits (History/preparation)
GROUP SYMBOL: Liquid Limit (type of test)
Linear Shrinkage (mould size)
SOIL NAME: CLAY: dark brown and dark red, with Sand
Emerson Class AS1289.3.8.1 - Class No 2 (Distilled water temp = 21°C)
REMARKS:
Tested by: MT — GHD GEOTECHNICS
Date tested: 12.5.11 @ 57 Herbert St, Artarmon NSW, 2064
Checked by: DB ~ Tel: (02) 9462 4700 Fax: (02) 9462 4710
Date checked:  25/05/2011 GEOTECHNICAL TESTING SERVICES
Approved Signatory:
A This document is issued in accordance with NATA's JOB No. 2120510
NATA accreditation requirements.
D. Brooke Accredited for compliance with ISO/IEC 17025 REPORT No. SYD116893
26/05/2011 v Laboratory Accreditation Number: 679 ek Document P16 s 12
This laboratory Certificate may not be reproduced except in full unless permission for the publication of an
approved extract has been obtained in writing from GHD Pty Ltd
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THE KNOW AND THE HOW

DRAYTON SOUTH COAL PROJECT Environmental Assessment November 2012 Hansen Bailey



Soil and Land Capability Impact Assessment Q

Trial Hole: TP112
SOIL CLASSIFICATION REPORT Depth (m): 0.0-0.1m
Sample No: SYDI11-9411
Client: Environmental Earth Sciences Client Sample No.: -
Project: 111029 Sample History: Supplied by client
Location:  Jerry's Plains
AS SIEVE SIZE (mm) S 5328 £ % S5o2edi ge g
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3 - - - - - - CORRIES ROUILDERS
@) Fine Medium Coarse Fine | Medium | Coarse Fine | Medium Coarse
0.002  0.006 0.02 0.075 0.2 0.6 2.36 6 20 63 200
PARTICLE SIZE (mm)
50 ’ /]
TEST METHODS 4
Classification AS1726 A2 Particle size AS1289.3.6.3 - og
Ip !
OTHER TESTS nerdm
AS1289.3.5.1. 0 e oL
GRADING 0 50 100
C, = Dgy / D)y = not determinable Liquid limit (Wy)
C. = D3> / (D)y x Dgy) = not determinable
PARTICLE DENSITY 2.79 (measured) INDEX PROPERTIES (%)
Liquid Limit = N/A Plastic Limit = N/A
PRE-TREATMENT HYDROMETER N/A Plasticity Index = N/A Linear Shrinkage % = Not determined
TEST CONDITION Washed sieve with dispersing agent Atterberg Limits (History/preparation)
GROUP SYMBOL: Liquid Limit (type of test)
Linear Shrinkage (mould size)
SOIL NAME: CLAY: dark brown
REMARKS:
Tested by: MT — GHD GEOTECHNICS
Date tested: 12.5.11 @ 57 Herbert St, Artarmon NSW, 2064
Checked by: DB ~ Tel: (02) 9462 4700 Fax: (02) 9462 4710
Date checked:  25/05/2011 GEOTECHNICAL TESTING SERVICES
Approved Signatory:
A This document is issued in accordance with NATA's JOB No. 2120510
NATA accreditation requirements.
D. Brooke Accredited for compliance with ISO/IEC 17025 REPORT No. SYD116892
26/05/2011 v Laboratory Accreditation Number: 679 ek Document P16 s 12
This laboratory Certiticate may not be reproduced except in full unless permission for the publication of an
approved extract has been obtained in writing from GHD Pty Ltd

ENVIRONMENTAL
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THE KNOW AND THE HOW

Hansen Bailey November 2012  Environmental Assessment DRAYTON SOUTH COAL PROJECT



Q Soil and Land Capability Impact Assessment

Trial Hole: TP111
SOIL CLASSIFICATION REPORT Depth (m): 04 -0.5m
Sample No: SYDI11-9410
Client: Environmental Earth Sciences Client Sample No.: -
Project: 111029 Sample History: Supplied by client
Location:  Jerry's Plains
AS SIEVE SIZE (mm) S 5328g Z % S5o2e$d ge g
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> SIT.T FRACTION SAND FRACTION GRAVFEI. FRACTION
5 - - - - - - CORRIFY ROUTDERS
[} Fine Medium Coarse Fine | Medium | Coarse Fine | Medium Coarse
0.002  0.006 0.02 0.075 0.2 0.6 2.36 6 20 63 200
PARTICLE SIZE (mm)
50 . /]
LT au
TEST METHODS
Classification AS1726 A2 Particle size AS1289.3.6.3 ‘ H
I B L DH
OTHER TESTS S CL ML|
AS1289.3.5.1. . Z— oL
GRADING ) 0 50 100
C, = Dgy / D)y = not determinable Liquid limit (Wy)
C. = D3> / (D)y x Dgy) = not determinable
PARTICLE DENSITY 2.72 (measured) INDEX PROPERTIES (%)
Liquid Limit = N/A Plastic Limit = N/A
PRE-TREATMENT HYDROMETER N/A Plasticity Index = N/A Linear Shrinkage % = Not determined
TEST CONDITION Washed sieve with dispersing agent Atterberg Limits (History/preparation)
GROUP SYMBOL: Liquid Limit (type of test)
Linear Shrinkage (mould size)
SOIL NAME: Sandy CLAY: dark red
Emerson Class AS1289.3.8.1 - Class No 2 (distilled water temp = 21°C)
REMARKS:
Tested by: MT — GHD GEOTECHNICS
Date tested: 20.5.11 @ 57 Herbert St, Artarmon NSW, 2064
Checked by: DB ~ Tel: (02) 9462 4700 Fax: (02) 9462 4710
Date checked:  25/05/2011 GEOTECHNICAL TESTING SERVICES
Approved Signatory:
A This document is issued in accordance with NATA's JOB No. 2120510
NATA accreditation requirements.
D. Brooke Accredited for compliance with ISO/IEC 17025 REPORT No. SYD116891
26/05/2011 v Laboratory Accreditation Number: 679 ek Document P16 s 12
This laboratory Certificate may not be reproduced except in full unless permission for the publication of an
approved extract has been obtained in writing from GHD Pty Ltd
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THE KNOW AND THE HOW

DRAYTON SOUTH COAL PROJECT Environmental Assessment November 2012 Hansen Bailey



Soil and Land Capability Impact Assessment Q

Trial Hole: TP110
SOIL CLASSIFICATION REPORT Depth (m): 0.8 - 1.0m
Sample No: SYD11-9409
Client: Environmental Earth Sciences Client Sample No.: -
Project: 111029 Sample History: Supplied by client
Location:  Jerry's Plains
AS SIEVE SIZE (mm) S 5328 £ % S5o2edi ge g
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35 - - - - - - CORRIFS ROUIDERS
@) Fine Medium Coarse Fine | Medium | Coarse Fine | Medium Coarse
0.002 0.006 0.02 0.075 0.2 0.6 2.36 6 20 63 200
PARTICLE SIZE (mm)
50 . “
oau
TEST METHODS
Classification AS1726 A2 Particle size AS1289.3.6.3 1 og
Ip L’
OTHER TESTS - ES? ML
AS1289.3.5.1. Z— oL
0
C, = Dgy / D)y = not determinable Liquid limit (Wy)
C. = D3> / (D)y x Dgy) = not determinable
PARTICLE DENSITY 2.71 (assumed) INDEX PROPERTIES (%)
Liquid Limit = N/A Plastic Limit = N/A
PRE-TREATMENT HYDROMETER N/A Plasticity Index = N/A Linear Shrinkage % = Not determined
TEST CONDITION Washed sieve with dispersing agent Atterberg Limits (History/preparation)
GROUP SYMBOL: Liquid Limit (type of test)
Linear Shrinkage (mould size)
SOIL NAME: Sandy CLAY: light brown some gravel
Emerson Class AS1289.3.8.1 - Class No 4 (distilled water temp = 21°C)
REMARKS:
Tested by: MT — GHD GEOTECHNICS
Date tested: 17.5.11 @ 57 Herbert St, Artarmon NSW, 2064
Checked by: DB ~ Tel: (02) 9462 4700 Fax: (02) 9462 4710
Date checked:  25/05/2011 GEOTECHNICAL TESTING SERVICES
Approved Signatory:
A This document is issued in accordance with NATA's JOB No. 2120510
NATA accreditation requirements.
D. Brooke Accredited for compliance with ISO/IEC 17025 REPORT No. SYD116980
26/05/2011 v Laboratory Accreditation Number: 679 ek Document P16 s 12
This laboratory Certificate may not be reproduced except in full unless permission for the publication of an
approved extract has been obtained in writing from GHD Pty Ltd
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THE KNOW AND THE HOW

Hansen Bailey November 2012  Environmental Assessment DRAYTON SOUTH COAL PROJECT



Q Soil and Land Capability Impact Assessment

Trial Hole: TP109
SOIL CLASSIFICATION REPORT Depth (m): 0.7-0.8m
Sample No: SYD11-9408
Client: Environmental Earth Sciences Client Sample No.: -
Project: 111029 Sample History: Supplied by client
Location:  Jerry's Plains
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> SILT FRACTION SAND FRACTION GRAVFEI. FRACTION
3 - - - - - - CORRIFS ROUT.DERS
@) Fine Medium Coarse Fine | Medium | Coarse Fine | Medium Coarse
0.002  0.006 0.02 0.075 0.2 0.6 2.36 6 20 63 200
PARTICLE SIZE (mm)
“ T A
TEST METHODS L
Classification AS1726 A2 Particle size AS1289.3.6.3 ‘ oi{l
Ip .
OTHER TESTS 0 lal Ly
AS1289.3.5.1. 0 500" 100
GRADING
C, = Dgy / D)y = not determinable Liquid limit (Wy)
C. = D3> / (D)y x Dgy) = not determinable
PARTICLE DENSITY 2.71 (measured) INDEX PROPERTIES (%)
Liquid Limit = N/A Plastic Limit = N/A
PRE-TREATMENT HYDROMETER N/A Plasticity Index = N/A Linear Shrinkage % = Not determined
TEST CONDITION Washed sieve with dispersing agent Atterberg Limits (History/preparation)
GROUP SYMBOL: Liquid Limit (type of test)
Linear Shrinkage (mould size)
SOIL NAME: CLAY: dark red and dark brown
Emerson Class AS1289.3.8.1 - Class No 4 (distilled water temp = 21°C)
REMARKS:
Tested by: MT — GHD GEOTECHNICS
Date tested: 12.5.11 @ 57 Herbert St, Artarmon NSW, 2064
Checked by: DB ~ Tel: (02) 9462 4700 Fax: (02) 9462 4710
Date checked:  25/05/2011 GEOTECHNICAL TESTING SERVICES
Approved Signatory:
A This document is issued in accordance with NATA's JOB No. 2120510
NATA accreditation requirements.
D. Brooke Accredited for compliance with ISO/IEC 17025 REPORT No. SYD116889
26/05/2011 v Laboratory Accreditation Number: 679 ek Document P16 s 12
This laboratory Certificate may not be reproduced except in full unless permission for the publication of an
approved extract has been obtained in writing from GHD Pty Ltd
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THE KNOW AND THE HOW

DRAYTON SOUTH COAL PROJECT Environmental Assessment November 2012 Hansen Bailey



Soil and Land Capability Impact Assessment Q

Trial Hole: TP108
SOIL CLASSIFICATION REPORT Depth (m): 1.4-1.5m
Sample No: SYD11-9406
Client: Environmental Earth Sciences Client Sample No.: -
Project: 111029 Sample History: Supplied by client
Location:  Jerry's Plains
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@) Fine Medium Coarse Fine | Medium | Coarse Fine | Medium Coarse
0.002 0.006 0.02 0.075 0.2 0.6 2.36 6 20 63 200
PARTICLE SIZE (mm)
50 : /]
TEST METHODS R
Classification AS1726 A2 Particle size AS1289.3.6.3 AP OL‘
Ip P
OTHER TESTS e
AS1289.3.5.1. e oL
0
GRADING 0 50 100
C, = Dgy / D)y = not determinable Liquid limit (Wy)
C. = D3> / (D)y x Dgy) = not determinable
PARTICLE DENSITY 2.71 (assumed) INDEX PROPERTIES (%)
Liquid Limit = N/A Plastic Limit = N/A
PRE-TREATMENT HYDROMETER N/A Plasticity Index = N/A Linear Shrinkage % = Not determined
TEST CONDITION Washed sieve with dispersing agent Atterberg Limits (History/preparation)
GROUP SYMBOL: Liquid Limit (type of test)
Linear Shrinkage (mould size)
SOIL NAME: CLAY: layered grey,orange,brown and black with sand trace gravel
REMARKS:
Tested by: MT — GHD GEOTECHNICS
Date tested: 12.5.11 @ 57 Herbert St, Artarmon NSW, 2064
Checked by: DB ~ Tel: (02) 9462 4700 Fax: (02) 9462 4710
Date checked:  25/05/2011 GEOTECHNICAL TESTING SERVICES
Approved Signatory:
A This document is issued in accordance with NATA's JOB No. 2120510
NATA accreditation requirements.
D. Brooke Accredited for compliance with ISO/IEC 17025 REPORT No. SYD116887
26/05/2011 v Laboratory Accreditation Number: 679 ek Document P16 s 12
This laboratory Certiticate may not be reproduced except in full unless permission for the publication ot an
approved extract has been obtained in writing from GHD Pty Ltd
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THE KNOW AND THE HOW

Hansen Bailey November 2012  Environmental Assessment DRAYTON SOUTH COAL PROJECT



Q Soil and Land Capability Impact Assessment

Trial Hole: TP108
SOIL CLASSIFICATION REPORT Depth (m): 0.6 - 0.8m
Sample No: SYD11-9407
Client: Environmental Earth Sciences Client Sample No.: -
Project: 111029 Sample History: Supplied by client
Location:  Jerry's Plains
AS SIEVE SIZE (mm) S 5328g Z % S5o2e$d ge g
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5 - - - - - - CORRIFY ROUTDERS
[} Fine Medium Coarse Fine | Medium | Coarse Fine | Medium Coarse
0.002  0.006 0.02 0.075 0.2 0.6 2.36 6 20 63 200
PARTICLE SIZE (mm)
“ T A
TEST METHODS L
Classification AS1726 A2 Particle size AS1289.3.6.3 ‘ oi{l
Ip .
OTHER TESTS 0 ol Ly
AS1289.3.5.1. 0 500" 100
GRADING
C, = Dgy / D)y = not determinable Liquid limit (Wy)
C. = D3> / (D)y x Dgy) = not determinable
PARTICLE DENSITY 2.71 (assumed) INDEX PROPERTIES (%)
Liquid Limit = N/A Plastic Limit = N/A
PRE-TREATMENT HYDROMETER N/A Plasticity Index = N/A Linear Shrinkage % = Not determined
TEST CONDITION Washed sieve with dispersing agent Atterberg Limits (History/preparation)
GROUP SYMBOL: Liquid Limit (type of test)
Linear Shrinkage (mould size)
SOIL NAME: CLAY: brown
Emerson Class AS1289.3.8.1 - Class No 1 (distilled water temp = 21°C)
REMARKS:
Tested by: MT — GHD GEOTECHNICS
Date tested: 5/09/2011 @ 57 Herbert St, Artarmon NSW, 2064
Checked by: DB ~ Tel: (02) 9462 4700 Fax: (02) 9462 4710
Date checked:  25/05/2011 GEOTECHNICAL TESTING SERVICES
Approved Signatory:
A This document is issued in accordance with NATA's JOB No. 2120510
NATA accreditation requirements.
D. Brooke Accredited for compliance with ISO/IEC 17025 REPORT No. SYD116888
26/05/2011 v Laboratory Accreditation Number: 679 ek Document P16 s 12
This laboratory Certificate may not be reproduced except in full unless permission for the publication of an
approved extract has been obtained in writing from GHD Pty Ltd
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Soil and Land Capability Impact Assessment Q

TEST CONDITION
GROUP SYMBOL:

PRE-TREATMENT HYDROMETER N/A

Washed sieve with dispersing agent

Plasticity Index = N/A

Liquid Limit (type of test)

Linear Shrinkage (mould size)

Trial Hole: TP107
SOIL CLASSIFICATION REPORT Depth (m): 0.3 -0.4m
Sample No: SYD11-9405
Client: Environmental Earth Sciences Client Sample No.: -
Project: 111029 Sample History: Supplied by client
Location:  Jerry's Plains
AS SIEVE SIZE (mm) S 53222 Z % f52defn g g
100 = 0
/,.—4»——-
90 / A 10
o 80 20 a
E 70 u 30 E
A <
2 /0""/‘4 =
& 60 2 d w0 =
= /o" -
S s 50 B
[ <
Z 40 60 &
= V4
@) =
g 30 70 O
A &
A 20 80 =]
10 90
0 100
0.001 0.01 0.1 1 10 100 1000
> SILT FRACTION SAND FRACTION GRAVFEI. FRACTION
5 - - - - - - CORRIFS ROUT.DERS
[} Fine Medium Coarse Fine | Medium | Coarse Fine | Medium Coarse
0.002  0.006 0.02 0.075 0.2 0.6 2.36 6 20 63 200
PARTICLE SIZE (mm)
50 : /]
TEST METHODS R
Classification AS1726 A2 Particle size AS1289.3.6.3 AP OL‘
Ip P
OTHER TESTS e
AS1289.3.5.1. i oL
0
GRADING 0 50 100
C, = Dgy / D)y = not determinable Liquid limit (Wy)
C. = D3> / (D)y x Dgy) = not determinable
PARTICLE DENSITY 2.71 (measured) INDEX PROPERTIES (%)
Liquid Limit = N/A Plastic Limit = N/A

Linear Shrinkage % = Not determined

Atterberg Limits (History/preparation)

SOIL NAME: CLAY: dark brown, with Sand
Emerson Class AS1289.3.8.1 - Class No 4 (distilled water temp = 21°C)
REMARKS:
Tested by: MT === GHD GEOTECHNICS
Date tested: 17.5.11 @ 57 Herbert St, Artarmon NSW, 2064
Checked by: DB . ' Tel: (02) 9462 4700 Fax: (02) 9462 4710
Date checked:  25/05/2011 GEOTECHNICAL TESTING SERVICES

Approved Signatory:

7\

NATA

N

D. Brooke
26/05/2011

This document is issued in accordance with NATA's
accreditation requirements.
Accredited for compliance with ISO/IEC 17025
Laboratory Accreditation Number: 679

JOB No.

2120510

REPORT No.

SYD116886

Ref: Document F9.1.16

issue 1.2

This laboratory Certificate may not be reproduced except in full unless permission for the publication of an
approved extract has been obtained in writing from GHD Pty Ltd
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THE KNOW AND THE HOW

Hansen Bailey

November 2012
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Q Soil and Land Capability Impact Assessment

Trial Hole: TP104
SOIL CLASSIFICATION REPORT Depth (m): 0.6 - 0.8m
Sample No: SYD11-9404
Client: Environmental Earth Sciences Client Sample No.: -
Project: 111029 Sample History: Supplied by client
Location:  Jerry's Plains
AS SIEVE SIZE (mm) 2 2822z % & Egndadi g g
100 o > 0
90 )/ 10
o 80 20 a
E 70 30 E
4 o <
< =
& 60 40 EJ
= P =
O 50 50 O
< ’/‘ =
Z 40 A o &
® rel z
& 30 ad 70 O
> il &
20 o 80 A&
-~
10 90
0 100
0.001 0.01 0.1 1 10 100 1000
> SILT FRACTION SAND FRACTION GRAVFEI. FRACTION
5 - - - - - - CORRIF{ ROUIDERS
@) Fine Medium Coarse Fine | Medium | Coarse Fine | Medium Coarse
0.002  0.006 0.02 0.075 0.2 0.6 2.36 6 20 63 200
PARTICLE SIZE (mm)
“ T A
TEST METHODS L
Classification AS1726 A2 Particle size AS1289.3.6.3 ‘ oi{l
Ip .
OTHER TESTS 0 lal Ly
AS1289.3.5.1. 0 500" 100
GRADING
C, = Dgy / D)y = not determinable Liquid limit (Wy)
C. = D3> / (D)y x Dgy) = not determinable
PARTICLE DENSITY 2.89 (measured) INDEX PROPERTIES (%)
Liquid Limit = N/A Plastic Limit = N/A
PRE-TREATMENT HYDROMETER N/A Plasticity Index = N/A Linear Shrinkage % = Not determined
TEST CONDITION Washed sieve with dispersing agent Atterberg Limits (History/preparation)
GROUP SYMBOL: Liquid Limit (type of test)
Linear Shrinkage (mould size)
SOIL NAME: Sandy CLAY: dark brown
Emerson Class AS1289.3.8.1 - Class 4 (distilled water temp = 21°C)
REMARKS:
Tested by: MT — GHD GEOTECHNICS
Date tested: 5/09/2011 @ 57 Herbert St, Artarmon NSW, 2064
Checked by: DB ~ Tel: (02) 9462 4700 Fax: (02) 9462 4710
Date checked:  25/05/2011 GEOTECHNICAL TESTING SERVICES
Approved Signatory:
A This document is issued in accordance with NATA's JOB No. 2120510
NATA accreditation requirements.
D. Brooke Accredited for compliance with ISO/IEC 17025 REPORT No. SYD116885
26/05/2011 v Laboratory Accreditation Number: 679 ek Document P16 s 12
This laboratory Certificate may not be reproduced except in full unless permission for the publication of an
approved extract has been obtained in writing from GHD Pty Ltd
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Soil and Land Capability Impact Assessment Q

Trial Hole: TP103
SOIL CLASSIFICATION REPORT Depth (m): 0.5 - 0.6m
Sample No: SYD11-9403
Client: Environmental Earth Sciences Client Sample No.: -
Project: 111029 Sample History: Supplied by client
Location:  Jerry's Plains
AS SIEVE SIZE (mm) S ZZ2czdsz 2 & Sczo288 e B
100 — o 0
| oo %
90 Sndiinaing 10
r/.”/ A
O 80 o 20 =
E r“M Z
770 EU
«n % 4 =
< d
& 60 A 40 EJ
= / =
O 50 T
<
[ <
Z 40 60 E
= V4
@) =
¥ 30 70 O
A &
A 20 80 A«
10 90
0 100
0.001 0.01 0.1 1 10 100 1000
= SIT.T FRACTION SAND FRACTION GRAVFEI. FRACTION
5 - - - - - - CORRIFY ROUTDERS
@) Fine Medium Coarse Fine | Medium | Coarse Fine | Medium Coarse
0.002  0.006 0.02 0.075 0.2 0.6 2.36 6 20 63 200
PARTICLE SIZE (mm)
“ T A
TEST METHODS L
Classification AS1726 A2 Particle size AS1289.3.6.3 ‘ oi{l
Ip .
OTHER TESTS 0 =l ML
AS1289.3.5.1. 0 500" 100
GRADING
C, = Dgy / D)y = not determinable Liquid limit (Wy)
C. = D3> / (D)y x Dgy) = not determinable
PARTICLE DENSITY 2.75 (measured) INDEX PROPERTIES (%)
Liquid Limit = N/A Plastic Limit = N/A
PRE-TREATMENT HYDROMETER N/A Plasticity Index = N/A Linear Shrinkage % = Not determined
TEST CONDITION Washed sieve with dispersing agent Atterberg Limits (History/preparation)
GROUP SYMBOL: Liquid Limit (type of test)
Linear Shrinkage (mould size)
SOIL NAME: CLAY: red brown
Emerson Class AS1289.3.8.1 - Class 1 (distilled water temp = 21°C)
REMARKS:
Tested by: MT — GHD GEOTECHNICS
Date tested: 24.5.11 @ 57 Herbert St, Artarmon NSW, 2064
Checked by: DB ~ Tel: (02) 9462 4700 Fax: (02) 9462 4710
Date checked:  25/05/2011 GEOTECHNICAL TESTING SERVICES
Approved Signatory:
A This document is issued in accordance with NATA's JOB No. 2120510
NATA accreditation requirements.
D. Brooke Accredited for compliance with ISO/IEC 17025 REPORT No. SYD6884
26/05/2011 v Laboratory Accreditation Number: 679 ek Document P16 s 12
This laboratory Certificate may not be reproduced except in full unless permission for the publication of an
approved extract has been obtained in writing from GHD Pty Ltd
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Q Soil and Land Capability Impact Assessment

Trial Hole: TP103
SOIL CLASSIFICATION REPORT Depth (m): 0.2-0.3m
Sample No: SYD11-9402
Client: Environmental Earth Sciences Client Sample No.: -
Project: 111029 Sample History: Supplied by client
Location:  Jerry's Plains
AS SIEVE SIZE (mm) S Z2zd:sz Z & SuszdeofE @ 8
100 po=: 0
/"/.‘
90 o 10
ol a
O 80 20 =
E 70 30 E
2 =
;E 60 (/ 0 =
- =2
O 50 50 (5
<« P =
= o
Z 40 60 E
Q e &
g 30 | 09
=
=
A 20 80 A«
10 90
0 100
0.001 0.01 0.1 1 10 100 1000
> SIT.T FRACTION SAND FRACTION GRAVFEI. FRACTION
3 - - - - - - CORRIFS ROUIDERS
@) Fine Medium Coarse Fine | Medium | Coarse Fine | Medium Coarse
0.002 0.006 0.02 0.075 0.2 0.6 2.36 6 20 63 200
PARTICLE SIZE (mm)
“ A
TEST METHODS L
Classification AS1726 A2 Particle size AS1289.3.6.3 ‘ oi{l
Ip .’
OTHER TESTS 0 =l ML
AS1289.3.5.1. 0 500" 100
GRADING
C, = Dgy / D)y = not determinable Liquid limit (Wy)
C. = D3> / (D)y x Dgy) = not determinable
PARTICLE DENSITY 2.71 (assumed) INDEX PROPERTIES (%)
Liquid Limit = N/A Plastic Limit = N/A
PRE-TREATMENT HYDROMETER N/A Plasticity Index = N/A Linear Shrinkage % = Not determined
TEST CONDITION Washed sieve with dispersing agent Atterberg Limits (History/preparation)
GROUP SYMBOL: Liquid Limit (type of test)
Linear Shrinkage (mould size)
SOIL NAME: CLAY: dark brown and dark red
REMARKS:
Tested by: MT — GHD GEOTECHNICS
Date tested: 17.5.11 @ 57 Herbert St, Artarmon NSW, 2064
Checked by: DB ~ Tel: (02) 9462 4700 Fax: (02) 9462 4710
Date checked:  25/05/2011 GEOTECHNICAL TESTING SERVICES
Approved Signatory:
A This document is issued in accordance with NATA's JOB No. 2120510
NATA accreditation requirements.
D. Brooke Accredited for compliance with ISO/IEC 17025 REPORT No. SYD116883
26/05/2011 v Laboratory Accreditation Number: 679 ek Document P16 s 12
This laboratory Certificate may not be reproduced except in full unless permission for the publication of an
approved extract has been obtained in writing from GHD Pty Ltd
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Trial Hole: TP102
SOIL CLASSIFICATION REPORT Depth (m): 0.9 - 1.0m
Sample No: SYDI11-9401
Client: Environmental Earth Sciences Client Sample No.: -
Project: 111029 Sample History: Supplied by client
Location:  Jerry's Plains
AS SIEVE SIZE (mm) 2 2822z % & Egndadi g g
100 — 0
}_,—"./*
90 10
//
o 80 20 a
E 70 30 E
- :
A 60 40 =
O 50 2~ 50 O
<
= § =
Z 40 i 60 &
8 30 " 70 9
A &
A 20 80 A«
10 90
0 100
0.001 0.01 0.1 1 10 100 1000
= SILT FRACTION SAND FRACTION GRAVFEI. FRACTION
35 - - - - - - CORRIF{ ROUIDERS
@) Fine Medium Coarse Fine | Medium | Coarse Fine | Medium Coarse
0.002  0.006 0.02 0.075 0.2 0.6 2.36 6 20 63 200
PARTICLE SIZE (mm)
50 . “
oau
TEST METHODS
Classification AS1726 A2 Particle size AS1289.3.6.3 1 og
Ip L’
OTHER TESTS - ES? ML
AS1289.3.5.1. Z— oL
0
C, = Dgy / D)y = not determinable Liquid limit (Wy)
C. = D3> / (D)y x Dgy) = not determinable
PARTICLE DENSITY 2.7 (measured) INDEX PROPERTIES (%)
Liquid Limit = N/A Plastic Limit = N/A
PRE-TREATMENT HYDROMETER N/A Plasticity Index = N/A Linear Shrinkage % = Not determined
TEST CONDITION Washed sieve with dispersing agent Atterberg Limits (History/preparation)
GROUP SYMBOL: Liquid Limit (type of test)
Linear Shrinkage (mould size)
SOIL NAME: CLAY: brown, trace Sand
Emerson Class No AS1289.3.8.1 - Class 4 (distilled water temp 21°C)
REMARKS:
Tested by: MT — GHD GEOTECHNICS
Date tested: 17.5.11 @ 57 Herbert St, Artarmon NSW, 2064
Checked by: DB ~ Tel: (02) 9462 4700 Fax: (02) 9462 4710
Date checked:  25/05/2011 GEOTECHNICAL TESTING SERVICES
Approved Signatory:
A This document is issued in accordance with NATA's JOB No. 2120510
NATA accreditation requirements.
D. Brooke Accredited for compliance with ISO/IEC 17025 REPORT No. SYD116882
26/05/2011 v Laboratory Accreditation Number: 679 ek Document P16 s 12
This laboratory Certificate may not be reproduced except in full unless permission for the publication of an
approved extract has been obtained in writing from GHD Pty Ltd
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APPENDIX C GEOLOGICAL SOIL SAMPLE LOGS
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Soil and Land Capability Impact Assessment Q

LOCATION: Jertys Plains JOBNo. 111029 TEST PIT LOG: TP102 LOGGED BY:
EASTING:  292837.85 DRILL TYPE: Backhoe J. Bray
NORTHING: 6412134.92 DATE STARTED:  20/04/2011 CLIENT: Hansen & Bailey APPROVED:
ELEVATION: DATE FINISHED:  20/04/2011 J. Hilliard
Sample Groundwater SAMPLES
Disturbed W Water Strike PAGE #: 1/1
’%\ Undisturbed 7 Standing Water Level 8
3 Moisture (_JI =3
S . = SlIE|®
= M=Moist D=Dry S=Saturated T g 3 5
g | g |22 COMMENTS
2 | STRATIGRAPHY x| s|g|z|2|B
0
| (A1): Firm, dark yellowish brown (10YR4/4) CLAY / Edl bls
| LOAM with very fine black gravel and roots, weak i al i bound
pedallty %/ ear, Smoo ounaary
| (A2): Soft, slightly lighter brown CLAY LOAM with 7/
2-10mm polyhedral peds with fine grey sand (<1%), 7//
~| moderate pedality. /// M| 5
' 7
! .
- - Gradual, smooth boundary
| (B1): Firm, dark yellowish brown (10YR4/4) LIGHT ///
MEDIUM CLAY with weathered orange sandstone %
-5 appearing as coarse sand in profile. 7
7| Moderate pedality with 5-30mm polyhedral peds. %/ D|7
- 7
] 7
| ///
s
- - Gradual, smooth boundary
| (B2): Very firm brown LIGHT CLAY with grey and dark 7/
brown mottles with coarse grey and black rounded %/
“| gravel (<5%). Moderate pedality. 7
i %/ D|7
1 7/
1.5 é Gradual, smooth boundary
| (B2): Very firm, strong brown (7.5YR4/6) LIGHT CLAY /
_| with white and orange coarse sandstone gravel and / D
cobbles in profile, strong pedality. Z
/
2 ] %/
End of Hole @ 2.0 metres (refusal bedrock).
ENVIRONMENTAL
EARTH SCIENCES
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Q Soil and Land Capability Impact Assessment

LOCATION: Jerrys Plains JOBNo. 111029 TEST PIT LOG: TP103 LOGGED BY:
EASTING:  291786.05 DRILL TYPE:  Backhoe J. Bray
NORTHING: 6409874.24 DATE STARTED:  20/04/2011 CLIENT: Hansen & Bailey APPROVED:
ELEVATION: DATE FINISHED: ~ 20/04/2011 J. Hilliard
Sample Groundwater SAMPLES
Disturbed _W_ Water Strike PAGE #: 1/1
’g Undisturbed 7 Standing Water Level 8
‘:1:; Moisture S ~ =]
E | M=Moist D=Dry S=Saturated E g g § g
g < | g |22 COMMENTS
& | STRATIGRAPHY 5| 52|55
0
| (A1): Soft to firm, brown-dark brown (7.5YR4/4) CLAY /  vls
LOAM with roots holding soil very well. Weak pedality. Clear, smooth boundary
| (A2/B1): Firm, dark yellowish brown (10YR4/6) LIGHT /7/ Leacr;ing evident
MEDIUM CLAY with minor roots. Weak pedality. /%
_\ . .
_|-becoming slightly darker. /// ol7
| (B1): Firm, red/brown LIGHT CLAY with minor roots ang’
fine black gravel (<56%) with moderate pedality. /// )
B 7 Clear, irregular boundary
B /
o 7
4 D| 8
_ m
i ///
i ///
— ///
- /// Gradual, smooth boundary
7 S
| (B2): Firm to stiff, yellowish red (5YR4/6) MEDIUM g bls
CLAY with white mottles and yellow and grey sand. ///
1 Moderate pedality with 2-10mm polyhedral peds. é
1.5 - Gradual, smooth boundary
| (B2): Firm, strong brown (7.5YR4/6) MEDIUM CLAY /
_| with white mottles and slight increases in size and no. /
of sand grains. Moderate pedality with 10-30mm /
7 polyhedral peds. /
- g o
| End of Hole @ 1.9 metres (refusal bedrock).
2_
ENVIRONMENTAL
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Soil and Land Capability Impact Assessment Q

LOCATION: Jertys Plains JOBNo. 111029 TEST PIT LOG: TP104 LOGGED BY:
EASTING:  299747.74 DRILL TYPE:  Backhoe J. Bray
NORTHING: 6408904.14 DATE STARTED:  20/04/2011 CLIENT: Hansen & Bailey APPROVED:
ELEVATION: DATE FINISHED: ~ 20/04/2011 J. Hilliard
Sample Groundwater SAMPLES
Disturbed W Water Strike PAGE #: 1/1
’%\ Undisturbed 7 Standing Water Level 8
% | Moisture o PR
E M=Moist D=Dry S=Saturated E g E é El:
g 3| g |BL|2|E COMMENTS
2 | STRATIGRAPHY x| slc|z|2l2
0
| (A1): Soft, very dark brown (10YR2/2) LIGHT CLAY / ‘
with roots (20%). Weak pedality with 5-15mm // D (5.5
7| polyhedral peds. 7/
B /.
/
_| (A2): Soft to firm, dark yellowish brown (10YR3/4) 7/
CLAY LOAM with roots (<5%) and dark brown mottles. 7//
| Weak to moderate pedality with 5-15mm rounded peds. //
. o M| 6
| .
) 7
" | (B2): Dense, yellowish brown (10YR5/6) SAND with
dark brown mottles (<5%) and very minor roots (<2%).
| Apedal.
E D|7
1
| (C): Medium dense very dark greyish brown (2.5Y3/2)
| SAND with white mottle. Apedal. ol7 Weathered sandstone
| (C): Dense, very dark greyish brown (2.5Y3/2) SAND. Weathered sandstone
| Apedal.
1.5 |

End of Hole @ 1.6 metres (refusal on weathered
sandstone).
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Q Soil and Land Capability Impact Assessment

LOCATION: Jerrys Plains JOBNo. 111029 TEST PIT LOG: TP105 LOGGED BY:
EASTING:  293654.81 DRILL TYPE:  Backhoe J. Bray
NORTHING: 6410241.81 DATE STARTED:  20/04/2011 CLIENT: Hansen & Bailey APPROVED:
ELEVATION: DATE FINISHED:  20/04/2011 J. Hilliard
Sample Groundwater SAMPLES
Disturbed _W_ Water Strike PAGE #: 1/1
’g Undisturbed 7 Standing Water Level 8
o b _
T | Moisture o =2
S “Moist D= - T o|T|E|@
- M=Moist D=Dry S=Saturated E Sle|g —
2 3 HEE COMMENTS
) © Qo
8 | STRATIGRAPHY z|&|2z|2|s

| (A1): Soft, brown, CLAY LOAM with roots. Weak
| pedality.

o
-
R | e
2
[9)]

Clear, smooth boundary

;
- o
7
_| (B2): Very firm, orange/brown MEDIUM CLAY with 7
white motttles and roots, stong pedality. ///
] s
. /j 7 D|6
i .
/)
5 - - Gradual, smooth boundary
| (B2): Stiff, red/brown MEDIUM CLAY with weathered [/~
| grey sandstone gravel and fine sand. Moderate pedality ///
g /% D6
_ /// p
— ///
- Diffuse, wavy boundary
| (C): Medium dense, grey/red SAND. Apedal. IEE! Dle
4 Weathered sandstone
1
| End of Hole @ 1.0 metres (refusal bedrock).
1.5
2_
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Soil and Land Capability Impact Assessment Q

LOCATION: Jertys Plains JOBNo. 111029 TEST PIT LOG: TP106 LOGGED BY:
EASTING:  294376.69 DRILL TYPE: Backhoe J. Bray
NORTHING: 6412371.83 DATE STARTED:  20/04/2011 CLIENT: Hansen & Bailey APPROVED:
ELEVATION: DATE FINISHED:  20/04/2011 J. Hilliard
Sample Groundwater SAMPLES
Disturbed W Water Strike PAGE #: 1/1
’%\ Undisturbed 7 Standing Water Level 8
o e _
© Moisture 3 I PNES
S —Moist D= - T o|D|E|Q
- M=Moist D=Dry S=Saturated E Slelg -
2 3 HEENE: COMMENTS
[0 o =
8 | STRATIGRAPHY x| &3|z|e|s

| (A1): Soft, dark brown (7.5YR3/4) CLAY LOAM with
roots, moderate pedality with 10-20mm polyhedral peds

o
B [y
z

Water leaching evident

o

(B2): Firm, strong brown (7.5YR4/6) LIGHT CLAY with
light brown mottles and roots, vertical and some
horizontal craking (<1cm) extending to surface
(decrease in width with height). Strong pedality with

1 10-30mm polyhedral peds.

(B2): Stiff, strong brown (7.5YR4/6) MEDIUM HEAVY
CLAY with fine black gravel/coarse sand (<5%),
moderate pedality with 10-20mm polyhedral peds.

5.5

DO\
HEg
O

N\

M

Clear, smooth boundary

&)
|
\\&\\\\
QAN
o
[}

NN
QNN

Gradual, smooth boundary

(B2): Soft, brown (7.5YR4/4) CLAY LOAM, sandy with
red/brown mottles and yellow/orange weathered

“| sandstone gravel, strong pedality with 10-50mm
polyhedral peds.

SN\
RN
Siet
O
~

SO

(B2): Firm, brown (10YR4/3) LIGHT CLAY with light
brown mottles in profile. Moderate pedality with 5-20mm
polyhedral peds.

N\

-

End of Hole @ 2.0 metres (refusal bedrock).

ENVIRONMENTAL
EARTH SCIENCES

ENVIRONMENTAL
EARTH SCIENCES

THE KNOW AND THE HOW

Hansen Bailey November 2012  Environmental Assessment DRAYTON SOUTH COAL PROJECT



Q Soil and Land Capability Impact Assessment

LOCATION: Jerrys Plains JOBNo. 111029 TEST PIT LOG: TP107 LOGGED BY:
EASTING:  294423.62 DRILL TYPE:  Backhoe J. Bray
NORTHING: 6409492.57 DATE STARTED:  20/04/2011 CLIENT: Hansen & Bailey APPROVED:
ELEVATION: DATE FINISHED: ~ 20/04/2011 J. Hilliard
Sample Groundwater SAMPLES
Disturbed _W_ Water Strike PAGE #: 1/1
’g Undisturbed 7 Standing Water Level 8
‘:1:; Moisture S ~ =]
E M=Moist D=Dry S=Saturated E g E g. 3
g < | g |22 COMMENTS
& | STRATIGRAPHY zl2lg|z|2|2
0
| (A1): Soft, very dark brown (10YR2/2) SILTY CLAY / f vlss
| LOAM with roots. Weakly pedal with 5-20mm /A ’ al th bound
polyhedral peds. - ear, smooth boundary
e ///
_| (B1): Firm, dark brown, LIGHT CLAY with roots, purple, 7
red and white sand grains and large sandstone cobbles /7/
7 in profile. Moderate pedality. s
i /7 DM| 6
///
i .
s
5
///
7 /
- - Abrupt, wavy boundary
| (B2): Stiff, very dark greyish brown (10YR3/1) HEAVY |,/
CLAY with sand (<10%), roots. Strong pedality with ///
1 10-50mm polyhedral peds. 7 i
— /// D|7
b ///
7 ///
] S
7 7
1 p— - Abrupt, smooth boundary
| (B2): Stiff, light grey (10YR7/2) MEDIUM CLAY with / bls
gravel likely to be quartz. Strongly pedal with with /
| 5-10mm polyhedral peds and orange mottling. /
| (C): Stiff, yellow (2.5YR7/8) CLAYEY SAND with brown / Dls
15 mottles. Weak pedality with 5-10mm polyhedral peds. |
" | (C): Firm to stiff, very pale brown (10YR7/3) LIGHT /
| CLAY with black/dark brown mottles. %
- m
_| End of pit at 1.7m (refusal on very stiff CLAY).
2_
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Soil and Land Capability Impact Assessment Q

LOCATION: Jertys Plains JOBNo. 111029 TEST PIT LOG: TP108 LOGGED BY:
EASTING:  295131.50 DRILL TYPE:  Backhoe J. Bray
NORTHING: 6410203.16 DATE STARTED:  20/04/2011 CLIENT: Hansen & Bailey APPROVED:
ELEVATION: DATE FINISHED: ~ 20/04/2011 J. Hilliard
Sample Groundwater SAMPLES
Disturbed W Water Strike PAGE #: 1/1
R Undisturbed 7 Standing Water Level 8 B
© Moisture &) ~ =2
E M=Moist D=Dry S=Saturated E g E é 3
g 3| g |BL|2|E COMMENTS
2 | STRATIGRAPHY x| slc|z|2l2
0
| (A1): Soft, dark yellowish brown (10YR3/4) LOAM with /
roots, weak pedality with 5-10mm polyhedral peds, with
“\fine subangular sandstone gravel. Y M|5.5 Leached layer
: (A2/B1): Soft to firm, dark brown (10YR4/4) LIGHT (s
CLAY with dark brown mottles and coarse sand. Stron 7/
“|\pedality with 20-50mm polyhedral peds. ///
| (B2): Very firm, yellowish brown (10YR5/4) MEDIUM //
| CLAY with sub-angular peds and roots. Moderate /! DM/ 6
7 pedality with 5-30mm polyhedral peds. %;
5 - / Very abrupt, smooth boundary
| (B2): Very firm, brown, LIGHT MEDIUM CLAY, moderate”
| pedality. 7

NN

P
7

1
NN
D\

O
~

s
s

Abrupt, th bound
(B2): Firm, orange/brown, CLAY LOAM, sandy with rupt, smooth beundary

| black mottles. Moderate pedality.

o

| (B2): Firm, light yellowish brown (2.5Y 6/4) LIGHT CLA
with weathered ironstone gravels. Moderate pedality

| with 10-20mm polyhedral peds and 2-5mm thick platy
1.5 peds.

B

AT TR ihn

(B3): Soft, orange, SANDY CLAY LOAM with white Weathered sandstone

mottles.
| End of pit at 1.8 metres (refusal on weathered
_| sandstone).
2_
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Q Soil and Land Capability Impact Assessment

LOCATION: Jerrys Plains JOBNo. 111029 TEST PIT LOG: TP109 LOGGED BY:
EASTING:  295458.66 DRILL TYPE:  Backhoe J. Bray
NORTHING: 6411517.57 DATE STARTED:  20/04/2011 CLIENT: Hansen & Bailey APPROVED:
ELEVATION: DATE FINISHED: ~ 20/04/2011 J. Hilliard
Sample Groundwater SAMPLES
Disturbed _W_ Water Strike PAGE #: 1/1
’g Undisturbed 7 Standing Water Level 8
‘:1:; Moisture S ~ =]
E M=Moist D=Dry S=Saturated E g g § g
g 3| g |BL2|E COMMENTS
& | STRATIGRAPHY zl2lg|z|2|2
0
| (A1): Stiff, brown-dark brown (10YR4/3) CLAY LOAM / f loml 5
with roots. o .
4 7 Clear, smooth boundaries throughout
| (B1): Firm to stiff, brown-dark brown (10YR4/3) LIGHT /%
CLAY with minor fine white/red/black sand, vertical "/ ol7
7| craking (0.5 - 1cm). Strong pedality with 20-50mm ///
7 subangular, blocky peds and 5-20mm polyhedral peds. ///
] s
| (B2): Firm, dark yellowish brown (10YR3/4) LIGHT /// Ml 7
5 CLAY with sub-rounded and dark brown mottles gravel.|"."~
27| Moderate pedality with 5-40mm polyhedral peds. ///
7 /
| (B2): Stiff, orange/brown MEDIUM CLAY with and I
coarse white/yellow sand (5%). Strong pedality with ///
| polyhedral peds. e i
— /// D8
b ///
7 ///
] ///
i 7
1.5 -
| (B2): Firm, brown-dark brown (7.5YR4/4) SILTY CLAY /
| LOAM with red mottles and white weathered sandstone /
entering profile. Moderate pedality with 10-30mm %
7 polyhedral peds. %
E % IEE! DM| 8
| End of pit at 1.9m (target depth).
2_
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Soil and Land Capability Impact Assessment Q

LOCATION: Jertys Plains JOBNo. 111029 BOREHOLE LOG: TP110 LOGGED BY:
EASTING:  295774.05 DRILL TYPE:  Backhoe J. Bray
NORTHING: 6411373.59 DATE STARTED:  19/4/2011 CLIENT: Hansen & Bailey APPROVED:
ELEVATION: DATE FINISHED: ~ 19/04/2011 J. Hilliard
Sample Groundwater SAMPLES
Disturbed W Water Strike PAGE #: 1/1
’%\ Undisturbed 7 Standing Water Level 8
% | Moisture o PR
E M=Moist D=Dry S=Saturated E g E é 3
g 3| g |BL|2|E COMMENTS
g | STRATIGRAPHY ©lsle|z(2|2
0
| (A1): Firm, dark reddish brown (5YR3/3) CLAY LOAM / ‘ M
| with roots and minor gravel, weak pedality. A
] L
s
_| (B1): Stiff, dark brown (7.5YR3/4) MEDIUM CLAY with 7/
weathered sandstone "nodules” or gravel, moderate 7// ols
7| pedality. ///
i 7
i %/
. %/
.5 % /
: 7
- 7
1 /4 7
. 7
s
| (B2): Firm, light brown LIGHT CLAY with dark grey ///
sub-angular coarse sand/fine poorly graded gravel with //// ols
“| occasional cobbles, moderate pedality. ///
1.5 Z
| (B2): Firm to stiff, light grey (10YR7/1) LIGHT CLAY /
| with yellow/orange mottles. Z
] % MD| 8
2 | 7//
End of Hole @ 2.0 metres (target depth).
ENVIRONMENTAL
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Q Soil and Land Capability Impact Assessment

LOCATION: Jerrys Plains JOBNo. 111029 TEST PIT LOG: TP111 LOGGED BY:
EASTING:  296128.54 DRILL TYPE: Backhoe J. Bray
NORTHING: 6410935.83 DATE STARTED:  19/4/2011 CLIENT: Hansen & Bailey APPROVED:
ELEVATION: DATE FINISHED: ~ 19/04/2011 J. Hilliard
Sample Groundwater SAMPLES
Disturbed _W_ Water Strike PAGE #: 1/1
’g Undisturbed 7 Standing Water Level 8
‘:1:; Moisture S ~ =]
E M=Moist D=Dry S=Saturated E g g § g
g < | g |22 COMMENTS
& | STRATIGRAPHY x| Sle|z|2l2
0
| (A1): Soft, dark brown (10YR3/3) CLAY LOAM with /
_| minor roots. Weak pedality. /4 oml 6
| /;/
- L
-
| (A2): Soft, yellowish brown (10YR5/8) CLAYEY SAND.
NApedal. 7 Hﬁ 5
. ; Vi
1 (BZ). Soft brown (10Y.RS/3) LOAMY SAND, with very 7 Coarse cobbles in profile, similar in colour to
| fine quartz sand and fine subrounded quartz gravel. /// oml75 layer @ 0.3 metres
5 Weak pedality with 5-10mm polyhedral peds. /% ) ’
o ///
] o
o
] ///
: : = Gradual, smooth boundary
_| (B2): Firm red/brown LIGHT CLAY. Moderate pedality. /// ml7
1 /;/
T ///
] ///
i 7
- - Gradual, smooth boundary
_| (B2): Firm, yellowish brown (10YR5/4) CLAY LOAM, /
| sandy with "intrusions" of grey soft sandy CLAY and a /
few sandstone boulders and angular gravels and fine /
1 grained sand. Moderate pedality. / bMmf 7
1.5 /// y Test pit located half way down gentle slope.
E Z Boulders in profile suggest colluvial landform
E Z Operator note harder ground
: ?
, .

End of Hole @1.9 (target depth)
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Soil and Land Capability Impact Assessment Q

LOCATION: Jerrys Plains JOBNo. 111029 TEST PIT LOG: TP112 LOGGED BY:
EASTING:  296324.95 DRILL TYPE:  Backhoe J. Bray
NORTHING:  6412192.51 DATE STARTED:  19/4/2011 CLIENT: Hansen & Bailey APPROVED:
ELEVATION: DATE FINISHED: ~ 19/04/2011 J. Hilliard
Sample Groundwater SAMPLES
Disturbed W Water Strike PAGE #: 1/1
’%\ Undisturbed 7 Standing Water Level 8 _
© Moisture ~|=2
£ o S|E| @
< | M=Moist D=Dry S=Saturated L Slo|gl
g 3| g |BL|2|E COMMENTS
2 | STRATIGRAPHY x| slc|z|2l2
0
| (A1): Soft, dark brown CLAY LOAM with minor roots. / | MS
| Weak pedality. A
- 7
- vs Boundary based on colour and moisture content
1 (B2): Stl_ff, Very_dark brOVYn (7.5YR3/2) MEDIUM HEAV %/ Cracks extend to surface but decrease in width
] CLAY with vertical and diagonal cracks (<1cm) %/ with height, likely due to surface compaction
] from livestock grazing
7
: /A/ D (6.5
5 7
7
T //
- - Wavy distinct boundary
| (B2): Firm, dark yellowish brown (10YR3/6) CLAY <
LOAM sandy with weathered red/yellow/black 7//
“| sandstone cobbles in profile (red colour dominating). 7/
- Moderate pedality. 7//
. 7
i 7//
- Weathered sandstone in profile that has "laminar” /// D|8
{ layers. 7//
1 z/
- Becoming less red in colour. Z
1.5 Z
- - Diffuse boundary
| (B2): Very firm red LIGHT MEDIUM CLAY with /
sandstone becoming slightly grey with white quartz / B ) hard t i
7 grains apparent. Moderate pedality. / ecoming very hard to excavate
) Z
End of Hole @ 2.0 metres (target depth)
ENVIRONMENTAL
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Q Soil and Land Capability Impact Assessment

LOCATION: Jerrys Plains JOBNo. 111029 TEST PIT LOG: TP113 LOGGED BY:
EASTING:  296493.63 DRILL TYPE:  Backhoe J. Bray
NORTHING: 6409783.38 DATE STARTED:  20/04/2011 CLIENT: Hansen & Bailey APPROVED:
ELEVATION: DATE FINISHED:  20/04/2011 J. Hilliard
Sample Groundwater SAMPLES
Disturbed _W_ Water Strike PAGE #: 1/1
’g Undisturbed 7 Standing Water Level 8
o b _
kol Moisture o =2
S “Moist D= - T o|T|E|@
- M=Moist D=Dry S=Saturated E Sle|g —
2 3 HEE COMMENTS
) © Qo
8 | STRATIGRAPHY z|&|2z|2|s

1 (A1): Soft, dark brown (7.5YR3/4) SILTY LOAM. Weak

| pedality with 2-5mm polyhedral peds. Clear, smooth boundary

1
iR

o
o
R
E Type
<
(4]

_| (B2): Firm, red/brown SILTY LIGHT CLAY. Moderate
| pedality with subangular peds.

[

5 - - Gradual, smooth boundary
| (B2): Firm, yellowish brown (10YR5/6) CLAY LOAM, [~
| sandy. Moderate pedality with 10-30mm polyhedral ///
peds.

- Diffuse, smooth boundary
| (B2): Dense, yellowish brown (10YR5/6) SAND. Weak

| pedality with 5-10mm polyhedral peds. Weathered sandstone

Gradual, irregular boundary

(C): Weathered yellow/brown fine grained

1 5| SANDSTONE.

N
1 1 1 1 I
W)
~

| End of Hole @ 1.6 metres (refusal bedrock).
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Soil and Land Capability Impact Assessment Q

LOCATION: Jerrys Plains JOBNo. 111029 TEST PIT LOG: TP114 LOGGED BY:
EASTING:  296915.95 DRILL TYPE: Backhoe J. Bray
NORTHING: 6408907.03 DATE STARTED:  20/04/2011 CLIENT: Hansen & Bailey APPROVED:
ELEVATION: DATE FINISHED:  20/04/2011 J. Hilliard
Sample Groundwater SAMPLES
Disturbed W Water Strike PAGE #: 1/1
’%\ Undisturbed 7 Standing Water Level 8
o e _
© Moisture 3 I PNES
S —Moist D= - T o|D|E|Q
- M=Moist D=Dry S=Saturated E Slelg -
2 3 HEENE: COMMENTS
[0 o =
8 | STRATIGRAPHY x| &3|z|e|s

| (A1): Soft, dark brown (10YR3/3) SILTY LOAM with
roots (20%). Weak pedality with 2-5mm rounded peds
and fine subangular sandstone gravel.

o
B [y
5]
2

Clear, smooth boundary

o

(B1): Very firm, yellowish brown (10YR5/6) MEDIUM
CLAY with dark brown mottles/veins and very fine
roots

(B2): Firm, yellow/brown LIGHT CLAY with black veins
approximately 10cm long and 2cm wide, large
horizontal and vertical cracks (> 1cm)

s

e

Clear, smooth boundary

N
N\

N
ARRNRNNY
D\

&
I 1
A
2\
=]
O

1
A
N\

1
A
2\

Gradual, i lar bound
(B2): Soft, yellow/brown SANDY LOAM with black racul freguiarbeundary

mottles/nodules. Weak pedality. 7;/ oM
] 7
- - - Ll Diffuse, smooth boundary
| (B2): Firm, light olive/brown (2.5Y5/6) LIGHT CLAY. ///
Some light brown and black mottling and trace of fine ///
7| sand. Weak to moderate pedality with 5-10mm //
7 polyhedral peds. %
1 // /
| o
_ / M
' 7
] 7
_ 7
| 7
- 7
- 4
7
| 7
- / Diffuse, smooth boundary
| (B3/C): Soft, brownish yellow (10YR6/6) SANDY CLAY /
| LOAM, weak pedality with 10-20mm polyhedral peds. Z \ oM
t z
| .

| End of Hole @ 1.9 metres (target depth).
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Q Soil and Land Capability Impact Assessment

LOCATION: Jerrys Plains JOBNo. 111029 TEST PIT LOG: TP115 LOGGED BY:
EASTING:  297389.36 DRILL TYPE:  Backhoe J. Bray
NORTHING: 6410443.76 DATE STARTED:  19/4/2011 CLIENT: Hansen & Bailey APPROVED:
ELEVATION: DATE FINISHED:  19/04/2011 J. Hilliard
Sample Groundwater SAMPLES
Disturbed _W_ Water Strike PAGE #: 1/1
’g Undisturbed 7 Standing Water Level 8
o b _
T | Moisture o =2
S “Moist D= - T o|T|E|@
- M=Moist D=Dry S=Saturated E S5|leflg|d
2 < =N COMMENTS
[0 (e} =
8 | STRATIGRAPHY z|&|2z|2|s

| (A1): Soft, dark brown (7.5YR3/4) LOAM and minor fine
black sand, weak pedality with 5-10mm polyhedral
peds.

(A2/B1): Firm, dark yellowish brown (10YR4/4) MEDIUM
] CLAY with large tree roots and black nodules of
7| charcoal (5%). Strong pedality with 20-50mm polyhedra
7 peds.

o
E Type
g
(4]

Diffuse boundaries throughout

ARRANRNNY

NANNNNNNERR

N

i

| (B2): Dense, very pale brown (10YR7/3) SAND with
occasional cobble sized pieces of degrading charcoal.

Apedal.
| (B2): Firm yellowish red (5YR4/6) LIGHT MEDIUM CLA¢ 9%
with trace of fine sand. Strong pedality with 10-50mm ///
“| polyhedral peds. /
— ///
- /// Operator notes very stiff soil.
7 S
- /j 7 D|o9
] S
" 7
1.5 é
- Located on 1st terrace of floodplain.
1(B2/B3): Stiff, strong brown (7.5YR4/6) MEDIUM CLAY. % ol 7
| End of Hole @ 1.8 metres (target depth).
2_
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Soil and Land Capability Impact Assessment Q

LOCATION: Jertys Plains JOBNo. 111029 TEST PIT LOG: TP116 LOGGED BY:
EASTING:  297284.12 DRILL TYPE: Backhoe J. Bray
NORTHING: 6411757.49 DATE STARTED:  19/4/2011 CLIENT: Hansen & Bailey APPROVED:
ELEVATION: DATE FINISHED:  19/04/2011 J. Hilliard
Sample Groundwater SAMPLES
Disturbed W Water Strike PAGE #: 1/1
’%\ Undisturbed 7 Standing Water Level 8
o e _
© Moisture 3 I PNES
S —Moist D= - T o|D|E|Q
- M=Moist D=Dry S=Saturated E Slelg -
g 3| g |BL|2|E COMMENTS
[0 o =
g | STRATIGRAPHY x| Sig|z|2|8
0

| (A1): Very soft, very dark greyish brown (10YR3/2)
CLAY LOAM with trace of fine sand; with roots,
“| becoming slightly red. Weak pedality.

o

Clear, wavy boundary

o

_| (B2): Firm, dark yellowish brown (10YR4/6) CLAY
LOAM, sandy with minor roots and moderate pedality
| with subangular peds.

1
<
SO

..

1
%
QO
0

()]
|
=
N
o
~

Abrupt, smooth boundary

| (B3, C): Dense, white SAND, that crumbles under thumtp Very hard to excavate

ressure. Apedal.
{P p Weathered sandstone

1— (C): Very dense, strong brown (7.5YR4/6) SAND.

| Apedal. Weathered sandstone

End of Hole @ 2.0 metres (target depth)
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Q Soil and Land Capability Impact Assessment

LOCATION: Jerrys Plains JOBNo. 111029 TEST PIT LOG: TP117 LOGGED BY:
EASTING:  298251.54 DRILL TYPE:  Backhoe J. Bray
NORTHING: 6412366.42 DATE STARTED:  19/4/2011 CLIENT: Hansen & Bailey APPROVED:
ELEVATION: DATE FINISHED:  19/04/2011 J. Hilliard
Sample Groundwater SAMPLES
Disturbed _W_ Water Strike PAGE #: 1/1
’g Undisturbed 7 Standing Water Level 8
o b _
kol Moisture o =2
S “Moist D= - T o|T|E|@
- M=Moist D=Dry S=Saturated E S5|leflg|d
2 < =N COMMENTS
[0 (e} =
8 | STRATIGRAPHY z|&|2z|2|s

| (A1): Firm, very dark greyish brown (10YR3/2) CLAY
| LOAM with roots, becoming slightly red. Weak pedality.

Clear, th b d.
T (B7): Firm, brown LIGHT CLAY with black charcoal ear, smooth boundary

nodules. Moderate pedality.

| (B2): Firm, very dark greyish brown (10YR3/2) LIGHT 7
| CLAY with dark brown mottles. 0

o
\\ \\\\
AR
G |-
o 2
(2] (=2}

o
1
NN
A
AN\
O
~

Tor - Abrupt, smooth boundary
(B2): Stiff, dark yellowish brown (10YR4/4) HEAVY 7 Very hard to excavate

CLAY with white weathered sandstone gravel in profile |/
and grey mottling. Moderate pedality with

5-20 lyhedral peds.

] mm polyhedral peds /;/ o lrs
— ///
b ///
7 ///
] ///
A 7
: ?
/
- %
' Z
1 grading to orange CLAY Z
I 7
7
' 7
1.5 /
' 7
| Z
- 7
: Z

| (B3): Firm, brownish yellow (10YR6/6) LIGHT CLAY

with grey mottles and dark grey sandstone in profile. %

| Moderate pedality with 5-20mm polyhedral peds. /ﬁ D |75
5 i L

End of Hole @ 2.0 metres (target depth)
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Soil and Land Capability Impact Assessment Q

LOCATION: Jertys Plains JOBNo. 111029 TEST PIT LOG: TP118 LOGGED BY:
EASTING:  298442.13 DRILL TYPE:  Backhoe J. Bray
NORTHING: 6411757.04 DATE STARTED:  19/4/2011 CLIENT: Hansen & Bailey APPROVED:
ELEVATION: DATE FINISHED: ~ 19/04/2011 J. Hilliard
Sample Groundwater SAMPLES
Disturbed W Water Strike PAGE #: 1/1
’%\ Undisturbed 7 Standing Water Level 8
% | Moisture o PR
S —Moist D= - T o|D|E|Q
- M=Moist D=Dry S=Saturated E 5|le|g|d
g 3| g |BL|2|E COMMENTS
2 | STRATIGRAPHY x| slc|z|2l2
0
| (A1): Soft, olive brown (2.5Y4/4) SANDY LOAM with / ‘ DM
fine sand and roots. Weak pedality with 2-10mm G
E polyhedral peds. radual, smooth boundary
: (A2): Soft, dark brown (10YR3/3) SILTY CLAY with
roots with subangular peds. ﬁ
. DM(6.5
- - Abrupt, smooth boundary
| (B2): Firm, strong brown (7.5YR4/6) HEAVY CLAY with 7/ oml 6
black mottles. Moderate pedality with 10-30mm ///
“| polyhedral peds. /A/
. %
| (B2): Firm, light brown/yellow LIGHT CLAY. Moderate [~
pedality. %/
E 7/ D|7 Gradual, smooth boundary
4 // 7 Very hard to excavate
1 /4 7
] / v
] 7
' Z
| Z
i 7
1 ///
- - Gradual smooth boundary
_| (B3/C): Stiff, brownish yellow (10YR6/6) CLAYEY /
| SAND which crumbles under thumb pressure. Apedal. % Weathered sandstone
E % D |75 Encountered old borehole in corner of test pit
| End of Hole @ 1.4 metres (refusal on large boulder).
1.5
2_
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Q Soil and Land Capability Impact Assessment

LOCATION: Jerrys Plains JOBNo. 111029 TEST PIT LOG: TP119 LOGGED BY:
EASTING:  298232.30 DRILL TYPE:  Backhoe J. Bray
NORTHING: 6410866.76 DATE STARTED:  19/4/2011 CLIENT: Hansen & Bailey APPROVED:
ELEVATION: DATE FINISHED:  19/04/2011 J. Hilliard
Sample Groundwater SAMPLES
Disturbed _W_ Water Strike PAGE #: 1/1
’g Undisturbed 7 Standing Water Level 8
ot bt _
© Moisture o =2
E M=Moist D=Dry S=Saturated E g g § g
g 3| g |BL2|E COMMENTS
& | STRATIGRAPHY x| Sle|z|2l2
0
| (A1): Firm, dark brown (7.5YR3/2) CLAY LOAM with / [
_| minor dark red mottling. Weak pedality. /4 M55
// 1
] ///
- Clear, smooth boundary
— (BZ)_: Stiff, da_rk brown (10YR3/3) MEDIUM_ CLAY' /% Cracks extend to the surface but decrease
] vertical cracking (up to 1cm). Strong pedality with 7 D|7 with height, likely due to surface compaction
| 5-50mm polyhedral peds. /7/ from livestock grazing
S
- - - Abrupt, wavy boundary
| (B2): LIGHT CLAY with grey mottles. Weak pedality wit /// vl e
5-10mm polyhedral peds. /%
St == == = = = — — — Very abrupt, smooth boundary
| (B2): Very stiff, light olive brown (2.5Y5/4) MEDIUM S

N

| HEAVY CLAY with white weathered rock in profile.
] Strong pedality with 2-10mm thick platy peds.

N
N\

B (DM| 8

\\\\\\\\\\\\\
AR

/A
1 - - Clear, smooth boundary
| (C): Profile dominated by grey weathered SANDSTONE

with small (5cm) bands/layers of orange/dark brown
| mottling.

| End of Hole @ 1.9 metres (target depth).
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Soil and Land Capability Impact Assessment Q

LOCATION: Jertys Plains JOBNo. 111029 TEST PIT LOG: TP120 LOGGED BY:
EASTING:  298568.48 DRILL TYPE: Backhoe J. Bray
NORTHING: 6408992.70 DATE STARTED:  20/04/2011 CLIENT: Hansen & Bailey APPROVED:
ELEVATION: DATE FINISHED:  20/04/2011 J. Hilliard
Sample Groundwater SAMPLES
Disturbed W Water Strike PAGE #: 1/1
’%\ Undisturbed 7 Standing Water Level 8
o e _
© Moisture 3 I PNES
S —Moist D= - T o|D|E|Q
- M=Moist D=Dry S=Saturated E Slelg -
2 3 HEENE: COMMENTS
[0 o =
8 | STRATIGRAPHY x| &3|z|e|s

(A1): Soft, dark brown (7.5YR3/4) LOAM with loam and
roots. Weak pedality with 5-10mm polyhedral peds.

Clear, smooth boundary
Possible leaching in A2 layer

o

(B1): Stiff, reddish brown (5YR4/4) MEDIUM CLAY with
roots (<5%). Strong pedality.

N\

o
s
SEme | Tvee
O
[$)]
[$)]

| (B2): Stiff, dark orange/brown MEDIUM CLAY. Strong 7/ Mmle
i /
| pedality. 0
7
] 7
5 - Diffuse, smooth boundary
| (B2): Firm, orange/grey CLAY LOAM, sandy. Moderate
; 7
pedality. 7

A RN
OOSAAERAN NN

(B2): Firm, strong brown (7.5YR5/6) MEDIUM CLAY
with fine sandstone gravels. Moderate pedality with
5-20mm polyhedral peds.

Diffuse, smooth boundary

(B3): Grading to weathered grey/orange SANDSTONE.

End of Hole @ 2.0 metres (target depth).
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Q Soil and Land Capability Impact Assessment

LOCATION: Jerrys Plains JOBNo. 111029 TEST PIT LOG: TP121 LOGGED BY:
EASTING:  300216.47 DRILL TYPE:  Backhoe J. Bray
NORTHING: 6408766.48 DATE STARTED:  20/04/2011 CLIENT: Hansen & Bailey APPROVED:
ELEVATION: DATE FINISHED:  20/04/2011 J. Hilliard
Sample Groundwater SAMPLES
Disturbed _W_ Water Strike PAGE #: 1/1
’g Undisturbed 7 Standing Water Level 8
o b _
T | Moisture o =2
S “Moist D= - T o|T|E|@
- M=Moist D=Dry S=Saturated E Sle|g —
2 3 HEE COMMENTS
) © Qo
8 | STRATIGRAPHY z|&|2z|2|s

| (A1): Soft, very dark brown (7.5YR3/2) SILTY LOAM
with roots. Weak pedality with 10-30mm polyhedral
peds.

o
o
E Type
g
(o2}
(4]

Clear, smooth boundary

(A1): Firm, dark brown (7.5YR3/4) LIGHT CLAY (slightly
lighter than surrounding layers). Moderate pedality with
10-30mm polyhedral peds.

N N
NN

[

Clear, smooth boundary

4 - - /% Cracks extend to the surface but decrease
| (B2): Stiff, very dark greyllsh brown (10YR3/2) LIGHT o’ with height, likely due to surface compaction
| MEDIUM CLAY with vertical cracks >1cm. 7 ol 7 from livestock grazing

5 N : L Gradual, smooth boundary
| (B2): Stiff brown MEDIUM CLAY with black and s
_| occasional white mottles and white sandstone gravels. ///
| Strong pedality. /;/
i ///
— ///
b ///
7 ///
] ///
g 7 /% E D8 _

1 —_ Z Diffuse, smooth boundary
| (B2): Stiff, dark brown (7.5YR3/4) MEDIUM CLAY with /

1 white mottles derived from white weathered sandstone. /

5 Moderate pedality with 5-20mm polyhedral peds. Z
: g ot
| End of Hole @ 1.8 metres (refusal on very stiff CLAY). ]

2_
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Soil and Land Capability Impact Assessment Q

LOCATION: Jerrys Plains JOBNo. 111029 TEST PIT LOG: TP122 LOGGED BY:
EASTING:  300179.82 DRILL TYPE:  Backhoe J. Bray
NORTHING: 6409828.35 DATE STARTED:  20/04/2011 CLIENT: Hansen & Bailey APPROVED:
ELEVATION: DATE FINISHED: ~ 20/04/2011 J. Hilliard
Sample Groundwater SAMPLES
Disturbed W Water Strike PAGE #: 1/1
’%\ Undisturbed 7 Standing Water Level 8
% | Moisture o PR
S —Moist D= - T o|D|E|Q
- M=Moist D=Dry S=Saturated E 5|le|g|d
g 3| g |BL|2|E COMMENTS
2 | STRATIGRAPHY x| slc|z|2l2
0
| (A1): Soft, very dark greyish brown (10YR3/2) SANDY / | DM
| LOAM with roots. ”
7/
E i
i Clear, smooth boundary
_| (B1): Firm, dark brown (7.5YR3/4) CLAY LOAM, sandy 7/ ble
with minor roots and moderate pedality with subrounded 7//
7 peds. // /
' 7
| .
i
5 - - Clear, smooth boundary
| (B2): Stiff, yellow/brown MEDIUM CLAY with grey and [/
red mottles and fine sand. Strong pedality. %/
i // 7
. 7 ﬁ D|8
1 / 7
] / v
- White sandstone coarse gravel in profile. //
' Z
| Z
i %
1 - - Gradual, smooth boundary
| (B3): Dense, light, yellowish brown (2.5Y6/4) LOAMY /
| SAND with yellow mottling. Z Weathered sandstone
] Z ﬁ b|s
1.5 Z .
| End of Hole @ 1.8 metres (target depth).
2_
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Q Soil and Land Capability Impact Assessment

LOCATION: Jerrys Plains JOBNo. 111029 TEST PIT LOG: TP123 LOGGED BY:
EASTING:  299421.84 DRILL TYPE:  Backhoe J. Bray
NORTHING: 6410822.90 DATE STARTED:  19/4/2011 CLIENT: Hansen & Bailey APPROVED:
ELEVATION: DATE FINISHED: ~ 19/04/2011 J. Hilliard
Sample Groundwater SAMPLES
Disturbed _W_ Water Strike PAGE #: 1/1
’g Undisturbed 7 Standing Water Level 8
‘:1:; Moisture S ~ =]
E M=Moist D=Dry S=Saturated E g g § g
g < | g |22 COMMENTS
& | STRATIGRAPHY x| Sle|z|2l2
0
| (A1): Soft, dark brown (7.5YR3/2) CLAY LOAM with / fluvle
| roots (5%). Weak pedality with 2-5mm polyhedral and /4
subrounded peds. o
| (B1): Firm, yellowish brown (5YR4/6) i
MEDIUM CLAY. Moderate pedality with 2-7mm ; Z uls Abrupt, smooth boundary
| polyhedral peds.
poy P e - Gradual, smooth boundary
| (B2): Soft, brown SANDY CLAY with fine sand (derived 7
from white weathered rock inclusions), with black ///
7 charcoal nodules. /% oul 6
i o
5 - - - Clear, smooth boundary
| (B2): Firm yellowish brown (10YR5/4) LIGHT CLAY withy."."/
trace of fine sand and grey mottles and fine subangular ///
| sandstone gravels. Weak pedality with 2-5mm ///
7 polyhedral peds. v
] /// B (DM| 7
— ///
b ///
7 ///
] ///
7 7
. 7
- / Gradual, smooth boundary
| (B2): Soft, yellowish brown (10YR5/8) SANDY LOAM. /
15— Weak pedality. Z 1 ovl s
: ?
, .
End of Hole @ 2.0 metres (target depth).
ENVIRONMENTAL
EARTH SCIENCES
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Soil and Land Capability Impact Assessment Q

LOCATION: Jerrys Plains JOBNo. 111029 TEST PIT LOG: TP124 LOGGED BY:
EASTING:  299898.83 DRILL TYPE:  Backhoe J. Bray
NORTHING: 6411936.30 DATE STARTED:  19/4/2011 CLIENT: Hansen & Bailey APPROVED:
ELEVATION: DATE FINISHED: ~ 19/04/2011 J. Hilliard
Sample Groundwater SAMPLES
Disturbed W Water Strike PAGE #: 1/1
’%\ Undisturbed 7 Standing Water Level 8
% | Moisture o PR
E | M=Moist D=Dry S=Saturated E g E é 3
g 3| g |BL|2|E COMMENTS
2 | STRATIGRAPHY x| slc|z|2l2
0
| (A1): Soft, dark yellowish brown (7.5YR3/6) LOAMY /
SAND with roots and fine grained sand A
E S DM| 5
- i
s
- - Clear, wavy boundary
_| (B1): Firm, yellowish brown (10YR5/6) LOAM %/
i o M [5.5
' 7
| .
i
5 - - - Clear, wavy boundary
| (B2): Firm, light yellowish brown (2.5YR6/4) SILTY v
CLAY LOAM with very fine quartz sand (<10%). 7//
i 7/ /
i 7/
. o
i 7// DM| 7
e
- - Gradual, smooth boundary
| (B2): Firm, yellowish brown (10YR5/4) SANDY CLAY 7/
LOAM, some grey mottling. Moderate pedality with 7//
1 10-20mm polyhedral peds. ///
i o
1 7/
. é DM| 7
- - / Gradual, smooth boundary
| (B3/C): Dense yellow/light grey SAND, with bands of
15— darker grey mottling. Apedal. Weathered sandstone
E | D|8
| End of Hole @ 1.8 metres (target depth).
2_
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Q Soil and Land Capability Impact Assessment

LOCATION: Jerrys Plains JOBNo. 111029 TEST PIT LOG: TP125 LOGGED BY:
EASTING:  299268.11 DRILL TYPE:  Backhoe J. Bray
NORTHING: 6412538.82 DATE STARTED: ~ 19/4/2011 CLIENT: Hansen & Bailey APPROVED:
ELEVATION: DATE FINISHED: ~ 19/04/2011 J. Hilliard
Sample Groundwater SAMPLES
Disturbed _W_ Water Strike PAGE #: 1/1
g Undisturbed 7 Standing Water Level % _
© Moisture o =2
E | M=Moist D=Dry S=Saturated E g g § g
g 3| g |BL2|E COMMENTS
2 | STRATIGRAPHY IR RE
0
| (A1): Soft, brown SILTY CLAY LOAM with roots, weak 4 oml 6
pedality. / Gradual th boundaries th hout
radual, Smoo: oundaries throughou
1 (B1): Stiff, dark brown MEDIUM CLAY with very fine |~ E ols g
ironstone gravel. Strong pedality. /
_| (B1): Stiff, dark brown (7.5YR3/2) HEAVY CLAY with /%
_| minor vertical and diagonal cracks (<0.5 cm). Strong 7 oml 7
pedality. 2 %
] 2
: %
) 7
" | (B2): Firm, brown/dark red LIGHT MEDIUM CLAY with [/~
black mottles with white weathered sandstone in ///
7 profile. Moderate pedality. ///
— ///
b S
7 ///
4 /;j
1. | 77
1— Minor red ironstone with quartz sand (<10%) entering 7
{ profile. Z
| (B2): Very stiff, yellowish brown (10YR5/6) HEAVY /
CLAY with black nodules (possibly manganese) and %
7| coarse ironstone sand (<5%). Strong pedality. %
1.5 é
: //é D|5
, %

End of Hole @ 2.0 metres (target depth).
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Soil and Land Capability Impact Assessment Q

LOCATION: Jertys Plains JOBNo. 111029 TEST PIT LOG: TP126 LOGGED BY:
EASTING:  301463.72 DRILL TYPE: Backhoe J. Bray
NORTHING: 6410551.03 DATE STARTED:  20/04/2011 CLIENT: Hansen & Bailey APPROVED:
ELEVATION: DATE FINISHED:  20/04/2011 J. Hilliard
Sample Groundwater SAMPLES
Disturbed W Water Strike PAGE #: 1/1
’%\ Undisturbed 7 Standing Water Level 8
o e _
© Moisture 3 I PNES
S —Moist D= - T o|D|E|Q
- M=Moist D=Dry S=Saturated E Slelg -
2 3 HEENE: COMMENTS
[0 o =
8 | STRATIGRAPHY x| &3|z|e|s

(A1): Soft, very dark greyish brown (10YR3/2) SILTY
LOAM with roots and minor cracks.

(A2): Soft, dark brown (10YR3/3) SANDY LOAM with
roots. Strong pedality with 10-50mm polyhedral peds.

o
B [y
5]
2

o

Evidence of water leaching

NS

i
e
O
o

- - Clear boundary
(B2): Firm red/brown LIGHT MEDIUM CLAY with grey |

mottles, and minor coarse sand, roots. Fine vertical ///
7| cracks (<0.5cm). Moderate pedality with subangular i
1 peds. %/ D|7
5_
- Z
T ///
4 7
s Root: | t
00ts no longer presen
T(B2): Very stiff, dark yellowish brown (10YR3/4) 7 gerp

MEDIUM CLAY with grey mottles and roots. Strong S
pedality with 10-20mm polyhedral peds. 7

L1
\\\
N\
B
W)
oo

- Becoming slightly darker in colour /

End of Hole @ 1.2 metres (bucket refusing on very stiff
clay).

1.5
2_
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Q Soil and Land Capability Impact Assessment

LOCATION: Jerrys Plains JOBNo. 111029 TEST PIT LOG: TP127 LOGGED BY:
EASTING:  301546.47 DRILL TYPE:  Backhoe J. Bray
NORTHING: 6411268.18 DATE STARTED:  20/04/2011 CLIENT: Hansen & Bailey APPROVED:
ELEVATION: DATE FINISHED: ~ 20/04/2011 J. Hilliard
Sample Groundwater SAMPLES
Disturbed _W_ Water Strike PAGE #: 1/1
’g Undisturbed 7 Standing Water Level 8
% | Moisture S ~| =2
E M=Moist D=Dry S=Saturated E g g § g
g < | g |22 COMMENTS
& | STRATIGRAPHY x| Sle|z|2l2
0
| (A1): Firm, very dark brown (10YR2/2) LOAM with / T
roots. Weak pedality with 5-10mm polyhedral peds. Clear, smooth boundary
| (B1): Very stiff, very dark brown (7.5YR3/2) MEDIUM /% Cracks extend to the surface but decrease
| HEAVY CLAY with slightly lighter mottles, vertical i D|6 with height, likely due to surface compaction
cracking (<1cm). Strong pedality with 20-50mm % from livestock grazing
“\polyhedral peds. 7
4 7,
(B2): Stiff, very dark greyish brown (10YR3/2) MEDIUM //A giear, smoon boundary
I HEAVY CLAY with small roots and occasional red // D6 Ve Iittli root. activity bevond 0.5m
7 sandstone sand (<1%), vertical cracking (between 0.5 [~77~ v y bey ’
1\and 1.5cm). Strong pedality with 15-30mm polyhedral /%
5—\peds. /%
1 (B2): Very firm, red/brown MEDIUM CLAY with orange 7 IEEI D7
- and red mottles to 0.6m. Strong pedality. /// Abrupt, smooth boundary
_ %
i ///
— ///
b ///
7 ///
] ///
i .
- Becoming browner /
- - Diffuse, smooth boundary
_| (B2): Stiff, strong brown (7.5YR4/6) MEDIUM CLAY with /
| grey mottles and weathered brown/grey/red siltstone. /
Strong pedality with 5-30mm polyhedral peds. Z
| &)
| End of Hole @ 1.9 metres (target depth).
2_
ENVIRONMENTAL
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Soil and Land Capability Impact Assessment Q

LOCATION: Jertys Plains JOBNo. 111029 TEST PIT LOG: TP128 LOGGED BY:
EASTING:  300562.48 DRILL TYPE: Backhoe J. Bray
NORTHING: 6412696.32 DATE STARTED:  20/04/2011 CLIENT: Hansen & Bailey APPROVED:
ELEVATION: DATE FINISHED:  20/04/2011 J. Hilliard
Sample Groundwater SAMPLES
Disturbed W Water Strike PAGE #: 1/1
’%\ Undisturbed 7 Standing Water Level 8
o e _
© Moisture 3 I PNES
S —Moist D= - T o|D|E|Q
- M=Moist D=Dry S=Saturated E Slelg -
2 3 HEENE: COMMENTS
[0 o =
8 | STRATIGRAPHY x| &3|z|e|s

(A1): Soft, CLAY LOAM, with roots (10%). Weak
pedality with polyhedral peds.

o
B [y
5]
2

Clear, smooth boundary

o

(A2): Firm, brown-dark brown (7.5YR4/4) CLAY LOAM
with roots (<2%) and sub-rounded peds.

(B2): Soft, brownish yellow (10YR6/6) SANDY CLAY
LOAM, with fine gravel. Moderate pedality with

s

o
HEg
o
~

Clear, smooth boundary

2y
O
0

| 10-20mm polyhedral peds. Organic matter noted. ///
1 /// DM| 7
51— — — — — _ — = = = — — — — — Gradual, smooth boundary
| (B2): Soft yellow/light brown CLAY LOAM with very v
| coarse sandstone gravel. Weak pedality. ///
| o
7/
] 7
7/
] o
- Coarse gravel to 0.9m //
i 7/
7
i 7/
s
] 7/
%
1 z 7
- Diffuse, smooth boundary
_| (B2): Very coarse orange GRAVEL with small
_| sandstone cobbles. Apedal.
1.5 D7

End of Hole @ 2.0 metres (target depth).
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Q Soil and Land Capability Impact Assessment

LOCATION: Jerrys Plains JOBNo. 111029 TEST PIT LOG: TP129 LOGGED BY:
EASTING:  302006.96 DRILL TYPE: Backhoe J. Bray
NORTHING: 6414192.7 DATE STARTED:  20/04/2011 CLIENT: Hansen & Bailey APPROVED:
ELEVATION: DATE FINISHED: ~ 20/04/2011 J. Hilliard
Sample Groundwater SAMPLES
Disturbed _W_ Water Strike PAGE #: 1/1
’g Undisturbed 7 Standing Water Level 8
‘:1:; Moisture S ~ =]
E M=Moist D=Dry S=Saturated E g g § g
g 3| g |BL2|E COMMENTS
& | STRATIGRAPHY x| Sle|z|2l2
0
| (A1): Firm to stiff, very dark greyish brown (10YR3/2) 4 bl75
MEDIUM CLAY with roots (5%) and occasional
7\ ironstone gravel (<1%). Strong pedality with 5-20mm i
1\polyhedral peds. D8 Clear, smooth boundary

) (A1): Very stiff, very dark brown (10YR2/2) MEDIUM
\HEAVY CLAY. Moderate pedality with 5-20mm
T\polyhedral peds.

7 (B1): Stiff, dark brown (10YR3/3) HEAVY CLAY with
7 dark grey mottles, angular peds, roots (<5%) and fine
1 black sand. Strong pedality with 10-50mm polyhedral

N

Clear, smooth boundary

N

N

i

N \\\\\
N

Abrupt, smooth boundary

1 (B2): Stiff, dark brown (7.5YR3/4) HEAVY CLAY. 7

- Moderate pedality with 5-20mm / //

4 polyhedral peds. /// D|s5
4 /// !

— ///

b ///

7 7

(B2): Grading to firm, strong brown (7.5YR4/6) HEAVY
CLAY with grey and brown mottles and coarse red
“Nironstone gravel.

(B2): Firm grey LIGHT CLAY with weathered grey/red
7 siltstone that increases in content with depth. Moderate
7| pedality.

DM|5.5

N

T
AIIIIIIIIITITIITIIITITIIIIINIIERY

(]

Abrupt, smooth boundary

N

N

End of Hole @ 2.0 metres (target depth).
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Soil and Land Capability Impact Assessment Q

LOCATION: Jertys Plains JOBNo. 111029 TEST PIT LOG: TP130 LOGGED BY:
EASTING:  301949.72 DRILL TYPE:  Backhoe J. Bray
NORTHING: 6414689.32 DATE STARTED:  20/04/2011 CLIENT: Hansen & Bailey APPROVED:
ELEVATION: DATE FINISHED: ~ 20/04/2011 J. Hilliard
Sample Groundwater SAMPLES
Disturbed W Water Strike PAGE #: 1/1
’%\ Undisturbed 7 Standing Water Level 8
% | Moisture o PR
S —Moist D= - T o|D|E|Q
- M=Moist D=Dry S=Saturated E 5|le|g|d
g 3| g |BL|2|E COMMENTS
g | STRATIGRAPHY x| slc|z|2l2
0
| (A1): Soft, very dark brown (10YR2/2) CLAY LOAM / ‘ DM
with sub-rounded peds and roots.
1 (B1): Very firm, very dark grey/black MEDIUM CLAY |~/
_| with roots (<5%) and fine ironstone gravel (<5%) and 7// D (6.5 Clear, wavy boundary
fine cracking. Moderate pedality. 7/
7] /
- Clear, smooth boundary
| (B2): Very firm, dark brown (10YR3/3) LIGHT CLAY 7/ bls
_| with minor red mottles,black mottles and minor sand. ///
/.
5 7/ Gradual, smooth boundary
/
i 7 7
1 Black charcoal layer at 0.6m. //
4 7
- 7
] / v
] / ’
' Z
| Z
i %
T — = = = = — = — — — Clear, wavy boundary
| (B2): Firm, dark brown (10YR3/3) CLAY LOAM, sandy /
with pink/grey sandstone cobbles and some black/dark %
| brown mottles. Moderate pedality with 5-20mm /
7| polyhedral peds. Z
. Z DM| 6
1.5 Z
_| (B2): Dark brown (10YR3/3) SANDY LOAM and cobbles/ oml 8
becoming red in colour. Moderate pedality with 10-30mn ‘
“\polyhedral peds.
| End of Hole @ 1.8 metres (target depth).
2_
ENVIRONMENTAL
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Q Soil and Land Capability Impact Assessment

LOCATION: Jerrys Plains JOBNo. 111029 TEST PIT LOG: TP131 LOGGED BY:
EASTING:  300622.12 DRILL TYPE:  Backhoe J. Bray
NORTHING: 6410111.27 DATE STARTED:  20/04/2011 CLIENT: Hansen & Bailey APPROVED:
ELEVATION: DATE FINISHED:  20/04/2011 J. Hilliard
Sample Groundwater SAMPLES
Disturbed _W_ Water Strike PAGE #: 1/1
’g Undisturbed 7 Standing Water Level 8
o b _
T | Moisture o =2
S “Moist D= - T o|T|E|@
- M=Moist D=Dry S=Saturated E Sle|g —
g 3| g |E|E|2|E COMMENTS
[0) ) O|lw
& | STRATIGRAPHY z|S12|z|2|8
0

| (A1): Soft, very dark brown (10YR2/2) SILTY LOAM
with yellow mottles and roots. Weak pedality with

1 10-30mm polyhedral peds.
- Clear, smooth boundary

i

_| (B2): Medium dense, dark brown (10YR3/3) LOAMY
SAND with dark brown mottles. Moderate pedality with
| 5-20mm polyhedral peds.

o
1 1
W]
~

Clear, smooth boundary

| (C): Weathered grey SANDSTONE.

imia

| End of Hole @ 1.0 metres (refusal in bedrock).
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Soil and Land Capability Impact Assessment Q

ENVIRONMENTAL
EARTH SCIENCES

Test Pit Log THE KNOW ANO THE HOW L

LOCATION: Jerry's Plains, NSW Test Pit Log: Logged by:
SURFACE ELEVATION: -- JOB NUMBER: 612019 TPA1 Daniel Robinson
GROUNDWATER: none DATUM: --- PROJECT: Proj. Manager:
DRILL METHOD: Back hoe DATE DRILLED: 02/05/2012 DRAYTON SOUTH Nicole Cheung
SAMPLES PID/FID pH
=
o K]
=] g 2 S|=e
STRATIGRAPHY o 3 - | 8 | €| 5 5 Comments
= E & 5 sl 2|2 23| %
o = = » L 2 | £ 3 =
S % |22 8| =|2|/5 8|2+
] a a| 5| S| 8|2|a8| |85 %
At Zh

Firm, 10YR3/2, LIGHT MEDIUM CLAY,

W

Gradual boundary

. moderately pedal, angular/blocky peds, plant ] D 6.0
* roots noted
B2.1:
Firm, 10YR3/2, LIGHT MEDIUM CLAY,
| moderately pedal, cracked to <1cm diameter, Gradual boundary
. blocky angular peds
\Grading lighter
B2.2:
Very firm, 10YR4/4, MEDIUM CLAY, moderately
pedal, subrounded quartz gravel, lenticular peds,
slickensides present
[ | M/D 8.5
Gradual boundary
B2.3:
Very firm, 7.5YR3/4, MEDIUM CLAY, weakly
pedal, polyhedral peds, subangular gravel, fine
grains
[ | M/D 8.5
EOH at 1.4m L
I—1.50
—1.60
170
I—1.80
—1.90
200
—2.10
220
230
—2.40
I—2.50
260
—2.70
1-2.80
290
—3.00
310
—3.20
—3.30
L340

NOTE: This bore log is for environmental purposes only and is not intended to
provide geotechnical information.
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Test Pit Log

Q Soil and Land Capability Impact Assessment

ENVIRONMENTAL
EARTH SCIENCES

THE KNOW ANO THE HOW

LOCATION: Jerry's Plains, NSW Test Pit Log: Logged by:
SURFACE ELEVATION: - JOB NUMBER: 612019 TPA2 Daniel Robinson
GROUNDWATER: none DATUM: --- PROJECT: Proj. Manager:
DRILL METHOD: Back hoe DATE DRILLED: 02/05/2012 DRAYTON SOUTH Nicole Cheung
SAMPLES PID/FID pH
=
gl 8 z £
3 L Q|2
STRATIGRAPHY o 5 - | & | ©1| S 5 Comments
I £ 8| 5 S| 2|2 2|3 |8
o = = » L 2 S| £ 3 =
= S 2 — = » e~ o
= g 2|2 %8 2|2/88|=z =
[T) a oo d|a|l=E|mo|lxx|aa|la
A1:
Loose, 7.5YR4/4, CLAYEY SAND, apedal, fine
grained sand, plant roots noted ] M/D 55
i 0.30 Clear boundar:
B2: Cia /
Firm, 7.5YR5/6, SANDY CLAY, moderately ///_—0.40
pedal, polyhedral peds, subangular /7
medium/coarse grained sand -///—'*0-50
'///;o.eo I MID 55
?)/}0.70
///—;0.30
Becoming lighter // L
///:T—O.QO
c 1.00 Gradual boundary
Weathered SANDSTONE, large pieces coarse —1.10
grains =
—1.20
—1.30
140
- I D 6.0
I—1.50
—1.60
170
1—1.80
—1.90
i 200
EOH at 2.0m L
—2.10
| 220
| 230
—2.40
I—2.50
| 260
—2.70
1-2.80
| 290
—3.00
| 310
—3.20
—3.30
340

NOTE: This bore log is for environmental purposes only and is not intended to

provide geotechnical information.
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Soil and Land Capability Impact Assessment Q

ENVIRONMENTAL
EARTH SCIENCES

Test Pit Log THE KNOW ANO THE HOW L

LOCATION: Jerry's Plains, NSW Test Pit Log: Logged by:
SURFACE ELEVATION: - JOB NUMBER: 612019 TPA3 Daniel Robinson
GROUNDWATER: none DATUM: --- PROJECT: Proj. Manager:
DRILL METHOD: Back hoe DATE DRILLED: 02/05/2012 DRAYTON SOUTH Nicole Cheung
SAMPLES PID/FID pH
=
54 @ £
] 9 2 QB
STRATIGRAPHY o 3 - | & | €| 5 5 Comments
I £ 2|3 55|12 2|3|%
o = = 1] L = D | = » =
S % |22z |S|2|5 8|22
] a a5 S |ad|l=|a|le|BR|E
At Zh
Firm,10YR5/4, LIGHT MEDIUM CLAY, == u M/D 70
moderately pedal, polyhedral peds, plant roots '
.._noted Gradual boundary
B1:
Very firm, 7.5YR3/4, LIGHT MEDIUM CLAY,
moderately pedal, lenticular peds, slickensides,
subangular gravel (Fe Stone x Quartz, <0.3cm), MID
white grainy inclusions to 0.7cm diameter n / %0
Cracking to 0.8m
Gradual boundary
B2:
Very firm, 10YR6/6, LIGHT MEDIUM CLAY,
moderately pedal, angular peds, white platy
inclusions, 0.5¢m thick, 10cm long, red banding [ M/D 85
with angular gravel
¢ Gradual boundary
Weathered SHALE m MD 8.0
EOH at 2.0m L
—2.10
220
230
—2.40
I—2.50
260
—2.70
1-2.80
290
—3.00
310
—3.20
—3.30
L340

NOTE: This bore log is for environmental purposes only and is not intended to
provide geotechnical information.
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Q Soil and Land Capability Impact Assessment

ENVIRONMENTAL
EARTH SCIENCES

Test Pit Log THE KNOW ANO THE HOW

LOCATION: Jerry's Plains, NSW Test Pit Log: Logged by:
SURFACE ELEVATION: - JOB NUMBER: 612019 TPA4 Daniel Robinson
GROUNDWATER: none DATUM: --- PROJECT: Proj. Manager:
DRILL METHOD: Back hoe DATE DRILLED: 02/05/2012 DRAYTON SOUTH Nicole Cheung
SAMPLES PID/FID pH
€
(L] 2
S g 2 s|=e
STRATIGRAPHY o 3 - | 8 | €| 5 5 Comments
I £ 8| 5 S| 2|2 2|3 |8
o = = @ L 2 S| £ 2 =
5 & |8/ 2|8 |2|2|3 3|z =
] a a|s5|S|a8a|l=s|a|e|5| 5
A1: =
Firm, 7.5YR3/2, LIGHT CLAY, moderately pedal, - u WD 55
. polyhedral peds, minor subrounded quartz Gradual boundary
* gravel <0.2cm, plant roots noted [ D 6.5 Bleached appearance

A2:
Soft, 7.5YR4/4, SANDY CLAY, weakly pedal,
subrounded coarse sand grains

B2:

Very firm, 7.5YR4/6, SANDY CLAY, moderately
pedal, angular/columnar peds, coarse
subrounded sand grains, black inclusions
present

Clear boundary

I M/D 5.0

Increasing in black inclusions, metallic sheen,

minor grey mottles appearing M/D 5.0

ST

EOH at 2.0m

210
| 220
| 230
240
250
| 260
270
| 280
| 290
3,00
| 310
320
330

| 340

NOTE: This bore log is for environmental purposes only and is not intended to
provide geotechnical information.

ENVIRONMENTAL
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ENVIRONMENTAL
EARTH SCIENCES

THE KNOW ANO THE HOW

Test Pit Log

||

LOCATION: Jerry's Plains, NSW Test Pit Log: Logged by:
SURFACE ELEVATION: - JOB NUMBER: 612019 TPA G Daniel Robinson
GROUNDWATER: none DATUM: --- PROJECT: Proj. Manager:
DRILL METHOD: Back hoe DATE DRILLED: 02/05/2012 DRAYTON SOUTH Nicole Cheung
SAMPLES PID/FID pH
€
gl 8 3 £
— o o -]
STRATIGRAPHY o 3 - | 8 | €| 5 5 Comments
= £ 8|35 sl 2|2 23| %
o = = @ K 2 o | S o =
= = 2|2 |8 S| 2|3 8|2
& a 5| 5| S| d|ls|la|le2|8| 3
A1: =
Firm, 7.5YR3/2,CLAY LOAM, weakly pedal, - m D 6.0
polyhedral granular peds, 5% quartz grains, | ' Gradual boundary
. plant roots noted ] 8.0 Bleached appearance. Soapy feel
A2: Clear boundary
10YR5/3, LIGHT CLAY, weakly pedal, angular
peds [ | D 8.0
B2.1: Gradual boundary
[ Firm, 7.5YR3/2, LIGHT MEDIUM CLAY,
| lenticular peds, slickensides present, some M/D
1 organic matter, quartz gravel <0.5cm,
‘subrounded gravel to 2cm, plant roots
B2.2:
Firm, 10YR5/4, LIGHT MEDIUM CLAY, crumbly
angular peds, moderately pedal, minor black
inclusions, slickensides present
[ ] M/D 8.5
Gradual boundary
B2.3:
Stiff, MEDIUM CLAY, moderately pedal, blocky
angular peds, grey mottles, black round
inclusions (Mn), 5% red banding <1cm u WD 85
EOH at 2.0m L
—2.10
220
230
—2.40
I—2.50
260
—2.70
1-2.80
290
—3.00
310
—3.20
—3.30
L340
NOTE: This bore log is for environmental purposes only and is not intended to
provide geotechnical information.
ENVIRONMENTAL
EARTH SCIENCES
November 2012  Environmental Assessment DRAYTON SOUTH COAL PROJECT

Hansen Bailey




Test Pit Log

Q Soil and Land Capability Impact Assessment

ENVIRONMENTAL
EARTH SCIENCES

THE KNOW ANO THE HOW

LOCATION: Jerry's Plains, NSW

SURFACE ELEVATION: ---

JOB NUMBER: 612019

Test Pit Log:

Logged by:

TPA 8 Daniel Robinson

GROUNDWATER: none

DATUM: ---

DRILL METHOD: Back hoe

DATE DRILLED: 02/05/2012

PROJECT:

Proj. Manager:
Nicole Cheung

DRAYTON SOUTH

SAMPLES PID/FID pH

STRATIGRAPHY Comments

Depth metres
Disturbed
Undisturbed
Lost

Duplicate
Moisture Content
Background
Reading

pH - soil

pH - water

\| GRAPHIC LOG

B2: ]
Firm, 5YR4/6, LIGHT MEDIUM CLAY,
moderately pedal, polyhedral/lenticular peds,
slickensides present, plant roots noted, angular
gravel

Becoming lighter

OO
by

M/D 8.0

AR RN
LY
YWYy
[
o
[N
o

T

C Clear boundary
Yellow/pinkish white weathered SANDSTONE

EOH at 1.5m L
—1.60

—1.70

180
| 190
| 200
210
| 220
| 230
240
250
| 260
270
| 280
| 290
3,00
| 310
320
330

| 340

NOTE: This bore log is for environmental purposes only and is not intended to
provide geotechnical information.

ENVIRONMENTAL
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Soil and Land Capability Impact Assessment Q

ENVIRONMENTAL
EARTH SCIENCES

Test Pit Log

THE KNOW ANO THE HOW

||

LOCATION: Jerry's Plains, NSW Test Pit Log: Logged by:
SURFACE ELEVATION: - JOB NUMBER: 612019 TPA9 Daniel Robinson
GROUNDWATER: none DATUM: --- PROJECT: Proj. Manager:
DRILL METHOD: Back hoe DATE DRILLED: 02/05/2012 DRAYTON SOUTH Nicole Cheung
SAMPLES PID/FID pH
=
(L] 2
=] g 2 S|=e
STRATIGRAPHY o 3 - | & | €| 5 5 Comments
5 £ 2|5 sl 2|2 2|35|%
o <= s | @ Ll 2|2 £| 8| =
5 % |2 2 %|2/2|3/8|z =
o a a5 S| als|la|le|B| 5
Al: :
Soft, 10YR3/4, SANDY LOAM, weakly pedal, u D 55
polyhedral peds , bioturbation, plant roots noted .
radual boundary
A2:
7.5YR5/4, CLAYEY SAND, weakly pedal, . u WD 50 A2 lighter than A1
polyhedral peds, medium quartz grains = 040
0. Clear bounda
B2: / il ry
Firm, 5YR4/6, SANDY CLAY, neatly pedal, //70.50 m MD 45
blocky peds, coarse sand grains %f 060 ’
')4’%0.70
?)/}0.80
//70.90
?71.00
')%4.10
?/;1.20
_/f/;mso
-///'71.40
?/;1.50
/,/—_71.60
./f/;uo
'///;1.80
?)/}1.90
200
Black inclusions // -
/f—2.10
?7220
'}//;2.30
éfguo
//72.50
B2 ? 2.60 Gradual boundary
Firm, 2Y5/4, SANDY CLAY, grey mottles ///_72.70 | WD 55
éfz.so
'///'—2.90
?)/}3.00
?53-10 m MID 60
g 'xlgn
EOH at 3.2m L
—3.30
L340
NOTE: This bore log is for environmental purposes only and is not intended to
provide geotechnical information.
ENVIRONMENTAL
EARTH SCIENCES
Hansen Bailey November 2012  Environmental Assessment DRAYTON SOUTH COAL PROJECT
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APPENDIX D LAND CAPABILITY MAPPING
RATIONALE

ENVIRONMENTAL
EARTH SCIENCES
i ND THE

E KNOW Al HOW

DRAYTON SOUTH COAL PROJECT Environmental Assessment November 2012 Hansen Bailey



Soil and Land Capability Impact Assessment

e some o vy ot coseaton)
i
e ant st o sl s st orsgen oces plemnted maragener e, Ui b of s b i p o
Adtions
[Geas
sy
Loams, oy R — Loam, iy | sope 3o
p— ot | e ot ot
oumaor s sonsadin ouma ooy | < e | S8 Scin] oumaor s vl — — o
e vty | vt o 404G T SO | ey [t acn | iy | Lo | L S e 1 priserd reamton
>13%clays) fezare >13%clays) {500 m in lengtt e = >13%clays) length. oz also includes fosar
e pess
T A e BRGSO, COP
p— ] et o]
ungy .| Heh et | et i Suongy s, | nracrs |l S E ongy o, | Hehrectap | BN | Rl sround vongose. | Wt rchrge | St | Roih o
g | el e g | T | MO | | s | M | | 1o g g 6712 e | e It rocoyind | o [T st | TN | EOOmpe
roes | eramsa. | 39255 % e | e | e | veaclowsnd | Lt 08 | st |1 0| St | e | er | oraonso | 2002 o | G | e | vesclowsand| "L CColL0° | seseomatan | L i | o |y lowend s
e i [igwin e, | | e | S| e, | ol | ot Syt || e, | e e o
(water o 75 twaeriaf2s | oY (water) o 25 twater)of 75
(Class. (Class 2) e 55 {(Class 2)
e o T T
s | i o v Macerse | ot o "2 Woderae | oo | faat round C )
Nonsodic EAT | rechargeand. | 800mm vry mper onsodc e | rturgend | iomeven || ST Nonsocic €AT | rechargeand | S00mmvery | s0ommper | Non-sodic AT .Emm..a S00mm
] . e | nehiaches n,.,.mm SIS s e ot (o umesrof e | MmN | RTINS | s i e | Wiacre | oo | X8 o e | Wivewtore | veartowund ,
mtnin | || uenitow | v | e et | St | S G0 et | cavegover | hoinso | ST | TASNA | et | s | wochower okt | dierto” | poemion
e cpsctyon | owsind Gy e na| oy | Louerd (e cpmctyoh | lowsind oy comctyoh | awsans
5| et 8" G| T ot Fo )
(Class 1) (Class 1) e {(Class 1)
oo T = [resp—
oderne | rfulrowd | sl rund Moderte | atel srund s || ot o e | bt wond
echargeand | 800mmvery | 800mm er MEETAIY | echargeand | soommvery | 2000 rechargeand | 800mmve rechargeand | 800mm very per
ey (PRI et [t et G | XTI e o (so8iosodc | "Gl | GRE || S|y [0 87| 2 | SO m,.wm B T o i ) Bl
otonie | "SP4t o | GRS (| v | hotnie | "L farorauner| S | AL arsheponer| tmee | LT |4 P B e N I et s o | batane | coapouar | TS
meesaeria )| it | copeyon | (owana | M oot e (IS N st person) |70 P capatyp |l bv;w]m odemesi | comctyp | fmrand | "
st | s | oatmofas oo ) | ot | odRY Tt ) | (a5 06| ) | (ol
I el ) [
[r— — T T
s | i v Rl rund odrne |t arond Modarte |l | ot srund Mo | bt s
f— Suonglsod. e Suongsod. P—
. sy | 55T | Soomnin, | 500 | essaarm echrond | a0oembgh | Soomeer |00 oy s | o | o0 nh | 800mmBer | s 1sgciyin et | scomm
hosos |08 e opecr | AL 05405 e | ieure | yeaowwind [ B | e op o [FATO0Lsakes| g ric™ | e | et lownind SN 08 |y e o T 65k ] e | uure | yealowwing | "1V ine Aol Leabes ) gcharge S
e || ot | ol | iteing | erosvepower | PO | D | LT | ol | putering g ionse | e | it | outenng | erosve power somslee | oo | iteng | crosv power
IO | et o | oy ot || Mo )| g o gyt MM mers e peron) | e | oy 9eson) | o | vyt | fownd
[ ot b [CERN el e o R [ oy i )| 6485
2 2 2 2
ooz e [P =
Mserne | rowd | sl rund rpoay | Motete |t omd - o | it roud | i round e et s
s vty s 0 | Soommueny | 500 | aor ey | e na oo | vty sl (0 | Soommey | soommer | 1secorn syt (s | ooy | soonmr
o [P0 | et 304 7| G | St PS8 | g st | v | T | e e 0| g 155 871 | e | ST | P | 198 oo | 50 E47r| et | SO | .
ortonto | M | atenro | e | "ot | wevepone | toiemse | " " fnrorstines| e, | " | oo | porionse | | stites-no | GG | " | St [, e |y e R
ees areria persion) st | | mess e e ] oy |t et il e erin) crucypt | et
R e (0] cenoras | rod 5 anotes | et
) ) enet)
= e e e
Maserae | rowd | pio rund Moderste | atol srund s | i st Mserne |t srund
J—— Suonlsod. Soonmeer Suonglsod. Suongy ot
e songvsose |0 | Soommueny | 300 | e aorm g 00 | e an | aaammvery | SOOTMBSE | eirpona. | Ssomm s orwnsctc | e | aaammvery =
e [P | e o 772 | e | S0 oot 720 "G | St | ] AR | s et T2 G | St mmm A8 |y g 4712 s | G e k| oo |
e | " some | e | btne | woapowar | s | " oreni | g | osvesewer | torionso | Mo some | i | g | o paner | 100050 | S | soenainin L e
e woerin |ty || e rion | e o] capsypy | Lownd. | meescrtre Pl Peonitill B Tl towsn) liousind | olocmion
O 4 5 arotan | cosm G ot o
) ) e
5 oo = e
asrae | rood | sl round Moderne |t arund Moerte |l | ol srund Ve |t arund
Suongyso | M Suanlsod Soonmeer f——, St o
s e | aommnih | Soommper | e | o iah | 0 § oot | e | Soonmue | swmmeer [ s e | Soommth
I | "2 MO | RO oo g 7 | e | T | i s o | somnse Lo na s e | o |t )
orense G| e i | e | croiapower | Potense [T ccommie | L | e | erotvsover | voranse | SSGETE comere | LS| s | oiapower | terionse |G el | terng | Soepower
et rtria S e | cpoayon | lowwns | P roren) | | oy | Gouned | messct 0o | e | ot | owuns i) | o diene o | capacy | Low
a store (Class 5) | (water) of 8.0 - a store (Class 5) | {water) of 8.0 i v e ‘store (Class 5) | (water) of 8.0~ o store (Class 5) | (water) of 8.0-
8.7 (Class 1), 87 (Class 1), s 8.7 (Class 1) 8.7 (Class 1)
e = o
Moderte | ol vome | el Wodens | vt Pt roun aderne | it rood | Rl round e |t srund
e | womm i | B00mmper s | iy recargesnd | Moy | 300memper R s 7
|y [P | || 02 | S| RO |t 1| S| ST |t 000 . (k| S (BTN | M| e || P | ST | O | i |
e | M ot i | e | oivepawer | P | VS sotenitiow | bateing | serpower | hormonza | MRS | ot ) SN, | leing | Savepower [, 2on | “Touorm | S5 | potntttow | bueos | wobepovar | S0
e e | s oo | Hlowlnd . e | re |y | L . peion | vl | apoiyot person conctyo | auwand
2 |wateorer- 2 |waterotar-| “rodblly 2| wateof6r- 2| waeroter-
7.8(Class 2) 7.8 (Class 2) &=l 71{:\:;1’ 7.8 (Class 2).
o E— o o
Voderne nw-wmuna Aot Maderme mm.umm o s | i s s o || e —
Non-sodic. EAT | recharge and INon-sodic. EAT | recharge and i per Non-sodic. EAT | rechargeand | 800mm very m per | Non-sodic. EAT | rechargeand | 800mmvery | 800mm per
I vt | vt | e | 58 | e ot (o s o] s | Mhwmre |52 | STV | e | iacre | oo o | X8 o e | Mentucrs | e owd | )
B R g ool gl o U el it ) Bl o B [ty il ot el b x| dspanion”| poention | i, | evepawer | 278
e aior s | captypi | Wowwnd . s s aoe G| comcm | o a5y [sonsrs s | copactyp | o o S e |
2| taloras 3 [anotss | TN 2| atrloss 2| atriofas oabity
{(Class 1) s (Class 1) {Class 1)
o )
e o e
Pecira b sy manoed aprevet g et
(e adations
Commenes
[y ey
v soi oams orsandy so wind Soil precpious Soil
g 0204 | SI3999Y | g caaion [¥4EOSBI AT SR |,y SIS | cacsin | ety SHNSN |G s aclrension 725 st Acaneson [, 004
persiiy et o pasiy ol el b ety o N herprapin iposientd CEEE e
st
T A e RO SO0 COMPE
e e T o]
oy s | s |20t romd | Rl ongy o | anracare | et g L gy s | et | parons | Rl aruns gy o, | e et | St ond | Rl e
o P00 | T | e | 2| SO |15 o g o s e | | S | (T | e | ST | S|t ain 5 0 s i | S | M
cmote | st B Lcmoite. | poerilion it roue | horionse campte | poenttion Feas compite | potenttion s
o vaeos | st powtr i e v sateng | St pouer i saneing | s pows
daperon) oces e S oo deparson) |k sore (s dopaion)
(Class 5} 3) capectyph (i) (Class 5) 3 CoET] “erodibility (Class 5) 3 o ol (e {Cass 5). 3) o (i)
(water) of 7.5 (water) of 7.5 s (water) of 7.5 (water) of 7.5
{Class 2) (Class 2) e 55 lass
= oo T o
Marne | v | s rund o[ o oot Moderte | s | et srund Wderne | ot rund
e Nomsac.caT| ccrrond | 300mm e | S0 e | 1 onsot. 1| rbrpesnt | 20rmveny | S0meer | oo 47| cnareond | 300mm e, | S| o oo 04 | echargeond Soonmper
e vt | naiare | oo | 50 |t ot (o s | e | Wi || TR0 | g g o e | Haaere | oo | A0 |t oo | | S §
ot || poenmion | "t | s |10 | AT (o™ coramatio | g | e “onten | dipeson | potemintow | e, | wrivepower “on o | cario)”| oot | g, | e paver
(Class 3) capacity pH. {Low wind (Class 3) ‘capacity pH. erocibilty salt store (Class | caf H {Low wind {Class 3) capacity pH (Low wind
1) (water) of 7.7 1) {water) of 7.7 = 1) (water) of 7.7 Rl (water) of 7.7
s el [}
= oo o
woderte | ot | oo ot wound Woderate e
wrgnaly Soonmeer
e e . e B o i ]
I .| IAPRRYEREE e | e ] Pt e e e R e e o] Rl Bt e i e ot ot ] el
ormnie | iy | optenene | IS | g | e over | oo | o [Tl ke ooty | omverover| bortonse | iU | atks-ne | i | "o | woapowe [, im0 | i | amervo | Gl | " | Goepous | 000
o) | ot | copys | w7 T iy | e ool | e | eyt | owans e | et | copsetyp | (Lowns "
store (Class 5) | (water) of 8.5 store (Class 5) | (water) of 8.5 i )y store (Class 5) | (water) of 8.5 store (Class 5) | (water) of 8.5
(Class 1) (Class 1) s (Class 1) {Class 1)
= [r— = e
oty | Mo || rons s | e | e oo | Mot ||t rons e | e o
e |icrme o | | | o A e (7] SR | UL |l 08 e Ok UL | | S R i T | S | T | ST ,
Pon | oo | et | s | e por [ 1o | S | ccommere | DL | g [ erodveponer | portonso WEE compee | Sl | g | Vg [ rorionse (IR e o g (e
S| mogrnasat | capsty oot | lowns [ o) | et | apnayanor| Lo pmsn) | e | coutymtor | fowvan i) ogeme s | capraryo | ownans
57 | oelen s [oa-8 EH et e el B St (0485 47| o) [64-85
i Y bl
== T = o
ecrageons | ommoe | ssommper Mty | e | e |, SEmor e e e e
R 0 e Rl | | 2 | Pt e e | | R S ot e [ S ol [ P ] el (ot vt .
rienso | iomipamy | 51257 | poeion | e | v v | 200020 | oy [T 80 i | "t | et | boriomso | M I | 4tk | poition oriense | Mo | 46510 | peniatow | e | wowepower
tapersion) capacity pH. (Lowwing [xceedscrter W(c\a:sy‘ capacity pH tr«i\::lﬂ( }g:” o salt store (Class. (UD:xs o capacity pH (Low wind
2 (water) of 8.5 2) (water) of 8.5 n )y 2) 2) (water) of 8.5
(class 1) o
e | T E—
Maserae |t rowd | Rl round e [ Moderte | il soune | ot arund aderne |t rund
gy soie oo e s o s
sty o2 e | etarneand. | g0ommvey | 80mmper {113y e | earowons | 134y o | s and | oy | sommnr |1 g o2 | et vy
e [ | wseor el | Do | e | r— gl resuboadl A1 25 r— e | Wvacre | oo oo | 2 r— Gocrase” | masvonre | variowonnd | ovcoongto |
; inionn | e | et | "ot | wepons | | oty | e | o | uang | “emverom | bt | S US| e s | "oteng | e sove [, e || 7| ot | sarns. | cmvepous | men oo
persion ,mw.[m cpmtyon | fiowwind r el et e oo o |3 et | sy | liowns i = lowing | ot icavon
(water) 5. twaerjafa | oY 6 | teteiorsn 6 | atenora
(Class 1) (Class 1) s {Class 1) {ctas
e o e o
Ve | i rood | Rl round s |t Moderste |l soune | Rt arund Maserne | bt srund
J— Svonlysod. Soonmoer Coy Suongysod.
>13%clayin B EAT of 1 (slakes- rechargeand | 800mmhigh | 800mm per >13%clayin8 [EAT of 1 (slakes | recharge. s ‘year, low wind | >13% clayin 8 EAT of 1 (slakes rechargeand | 800mm i S00mm pee >13%clayin B [EAT of 1 (sl rechargeand | 800mm high ’
s |20 ot er) "l | e | e | S5 et 41 e | Tl | S v oy Tori e | e | e | e imenna | 25 rettir) " | e | remoe i :
o | o | entar | ot | croeponr [ e [T commes | GGl | e | oo o | oo | et | ot | o e | goroite | Gt | e | eerouts
reen | oot | capsayoi | lowns o) | ek | oy | Lo et | e | amayp | ownnd soerson | et | ety | (Lowns
#5571 Store (cass ) | (water) o 80- 7| sore cas ) | (wter of0- | oY 5557) | Store (cass ) | (water) o 80- #537) | Store(class 5 | (water)of 8.0
frrien] prio frioe] prio
= = s e
Maerne |t o | Rt rund e | e Moderte | s | et srund s ||
reargean | soonm g | soonmper | rechargeand | soommngh | SOTMEST | hargeand | 300mm high T . echargeand | 300mm g . "
o |77 | oo | Foltinscmion| GRS | I e | A o "l aion| G | T | v | Aty | g o | Feltnnion| USRS | TN | ST |t ing | g o | Ftinttion| " | IO | S| v |
i |5 oion mm Soivpous [, portonso | ST | ool | oo | g | oo ot | 0 ominton | e | ot powe el I | SEn |
kspersion g [exceeds criteria persion ‘capacity pH by ‘" PEISON | cait store (Class | capacity pH {Low wind ipersion capacity pH (Low wind
5 e 3oty o 2 |water)oter- 2| ateoter-
7.8(Class 2) 7.8(Class 2) e 7.8 (Class 2) 7.8 (Class 2)
== e T P
Maserne |t rowd | Rt rund e | e Moderte | it | et srund s || [
e oo o1 rcrgeend | oo | 300 1o coin s e om0y | 7B | s 7| ecrgoon | ooy | S | 1o v onsode. e recharpoons | s0ommueny | aaommper | 5
e [0 | oo e | ranvore | v s | 29178 | sdopn ot s s ro| s | mgn s | 10| kv e | Hare | oo | X8 | g o e | oo |varoword| ¢ |
o | aserson | poentaow | e | crovepower |, [T | e | cpesin | ooemiow | g | Toveron 2ox e | diperten | poenniow | e, | orivepower ok e | diperion | poentiow | oo, | oo pawer
apscypH 3 [ oy | Lownd " |sser | st | Wit pses o
2 (water) of 8.6 2 (water) of 8.6 =) 2) (water) of 85 2 (water) of 85 peblity
{class 1) (Class 1) o (ciass 1) (Class 1)

ENVIRONMENTAL
EARTH SCIENCES

THE KNOW AND THE HOW

Hansen Bailey November 2012  Environmental Assessment DRAYTON SOUTH COAL PROJECT



Q Soil and Land Capability Impact Assessment

some hortculure, orestry, naure conservation)

wiresii
ey -
e, Land capabeof rurl and uiesandand management pracics » horicuture
practes, incudingntensive croppng wth clhation. inensve gradng 1 avoidand o environmental degradation \evel of knowedge,oxpertie, Input, nestmentand technology
] (R—
o3 T
Fine sandy
Loams,cay [sope <1 that Loams, oy oy | siope3<10% - .
g o wina sa o " —
fams o cloys | areshorter | Sl o oams o ays | <3 thatare | Sl o/ loams o cays | tatareonger | i Sciciy/ st | e fioamsiann | ooy [ | e
e e el ST PR Il R ot | s | acaaon (4G L e | S | s | acat i B e B Bl e
siswclay) | lngth Hasard S e engtn e sl | ength sl
argnic pests
[VGTTiED Ao PEDARICBROWN 5006301 E0
y— e Viean el ]
e | A ot runs o | o | o || R e
o recnargeang. | 800mm igh m rechageand | 00mm igh z
echargeand | soomm rechogeond | Boommingh | Soommper | e s o
R W— art | S oo R0 | ool il Wl B (P ool ietingl gl S PR e | ,
120 e e potemtallow | butern | Tosvepower | horiaonso | ) || e ||| | e poiilio || nkiuing [ pr oot it | g | poverlow |72
IR0 slstore (Coss| copacypn [ (oA | mests ritria salstore (lass | capaiyp | (owwind | ST store(cass| capactyph | (lowwind salstore (G i | wid rodiy | 3957
D | watenofso | Sodbily 2| wanoreo 2| waenors 2| wetenoreo | s
s | ) ) (cas2) .
] [rmy— Mean amuat [r—
Sl il around | Rl around
Moserste mnmlamund oderte | ranfall woun | R sround e | trons P
e rieond | So0mmvery | S00mm per rechargeand | B00mmvery per e
echage o osodc. tATof| "CBeand | B0mm very meer | s daying e ver |otacaying sodic to o inor il
L R L e s o o PO Ul oo o i ) SO OO o ot i o ) P C 00 g et
[ Roronso || 4bkesno | otenian | buffring | Soskepower | borianse | Ty T 4 akes -no ol | buftedng | eroswepover | PoEonse |Gy akes 20 | untal | buterig | erosie power o AT ponial | bufferig o
TIEI0 daperson) | modersesai | capociyp | ownd. | meetscreria oeson) | st sant | capactyp | (lowwing | Mo oera Supeson | mocerest | capctypt | (lowuind detton)| ogeesa | cpaciyi | ind oty
oo i) | (wateryor 7.3 | TodNY (556 | Sore (case 5 | water of 23 56| dore(cis5) |uater)of73- ore (Cass ) | (watelofra- | cas)
sty | ) cass 1) a5 (css 1) a5 (cas 1)
[y— my— o ]
Moserste | ranfllarona | P round Moderate | rainal around | Ranflaround Moderta | et o Moderate | canfalaround | Rafllround
m per . onsodic, €AT| rechargeand. | 800mm " Nonvsodi. | recargeand | 800mmu per oo
on-sodic. €47 rechargean | S00mm very oo, €7 rechrgeand | S0ommvery e I v e s
G | et e | S s s e | Mt | v | SKcarne prreenglo-pd] Bl ELET Pl gl sy ,
122 horkenso | o | dsperson) | potentalion wp | croepouer | porkonse | o) | potentatiow | butierng sower | Porionse | dpersn) | potenta tterng | erose power Fa)  |-no dspersion| potenaliow |  bufering
TEETD (ass3) s stor (s e || ernes )| o e capasy g |l (ess3) | ttstor(Css | capacityp | lLowind L B P Bt
D | weeatra | o )| aten o2 2 e o2 qterjot22 | cas)
S (cos 1) (s 1) .
— Vean nnial Vean annat e
derte | rafallaoung | P38 round st | o | ot s (sl round o o | ot rons
e and | s00mm @ rorz e e | st v e
rechargeand | 800mmbg ror2 e | ecwaans |'soomman e enTor 2 i redmxe v |'s . et eroson
RCT) S el e ] e e ) e pd Rl il o BV 2| s |
122 e | 0| dprtn | sotriton | e | TR T | msvemwmy potentllow | bfferng owe | fone | T ot | omiow | e | coivpower ean) mmn; N
e 6] s store (css|_capacypn | (Lowand | mestsiteria oo |sonsorelcas | copampn | amoid (as6) | satsore (Cass | capactyp | (Lowwind (Cass) | sastore(cas | vindsrodbiy
D | ot | erodbity 2| waenorss 2| waenorss D | wateiores | )
s | Cuss ) (s 1) i
[r— [rm— Ve amat ann
s | s e |t | ot s | troms o r:mh\lamund D] E—
Svongly soc. | rechargoand I gty | rechrgeand | B0mmvary. | S0ommper | teonly o | rechrgeand | Eoommer e surongy sodc. | rechargaand. | scomm e pner
A smor o S| S | RS | RO g | S | it | et A oo | S | N || A ot 4 | e | npri .
i Bornia " et | pottiow (1 ng | estepowe | poraomsa L G LE e [ B | svse o [ Rt | i et g | b powar P | nocsprson| ptetlow | sutang. | powillow |
LEEET sstoe Cos| capacyph | OIS | meets rtra (ansor | sonsorus | copaitp | oo (cise) | saesore (s | capactyp | (Lowwind (06 [sststoe (o | capaciyp | win eroiiey | 742
3| wnafes | sty cter)of . 2| atenots 2| weteiofes | o)
= (cosst) ) )
Jrp— Vean anual o
Moderste | rnfallround | sround Moderate Ranalaround Modaria | sl Moderate | anfallaround | Rifall around
e rechargeand | 300mm i e
echargoand | 800mm igh rechargeand mper rechagaand | S00mmhah | S0ommper | L " per e v
E] e e | e {rciow g e | g P el T e, | e v | v e | s .
P horaonso | s ai) potentiallow | butterng | Toswepover | boraonso | ey patentalow erosvepower | Moronse |y poentallow | buffrng | eose power Fa ntallow | buftering o evdenceof
TESD I || e =S iom i oty (i lstore (e | capscty pit | wind ey | ecent g
et sore (i capnciy i stors Cass (Lowwind [ pacie o |
D | watenotrs | SOy 2 3| etnol7s 2| Gatenofra | cass)
ey | ) (s 2) cass
[y— [re— Wean anal
oo [EHSEE) [ Voderste i Moderse | il aound oderate | ranfallaround | Ranalaround
e rongy sodc. | echargeand. | 00 ve " seonlysod. | rechrgeand | s00mmery e yea
Srongy sodic | rechargean | 800mm: : Stongy sod. | rechargeand Saommper | suondy : -
SN e cr (oo | e | Mot | 20N IS |y s | e o | SN s o o s | e | Wit | e | 5 | o [ .
127 Borons0 | 20p i) | nodisperson | potemtl igh | b erosvepower | horzonsa | “TERTE TGO onaten cosvepower [ 10020080 |0 o Guperont | porencl g | batfring ower (ass) |-no dspersion| potental nign
IR0 (clss6) s sore (loss|capacitypyy | Lowaind | meetscreria (Cassd) |t store s P e (lss6) | st stor (closs | capacitypH | (Lowwind (Cline) | s tre (lss | capaityp | wind srcity
@ | wtenofzs- | oS o o fer)of 7.5 - @ |wtenofzs- | cass)
sy | O a5 cas 1) a5(cas 1) 85 (1)
[r— ] e ]
e | stz |FSARS Voderate sasons Moderate | il around oderate | ranfallarund | Ranfalaround
e . and | s00mm - AT of 2 saes| rechrgeand | 2oomm igh per e
eaT o 2 staes | echargoand | 800mm igh earo 2 sakes | rechargeand. | S00mm igh e exro 2 sakes | echargeand | S00mm igh I ynd
8| e | g | Ve’ [clownd| sxcrng o] s | Crwe | vrowa | "SKcarna g il Bl e i .
120 e | == zmD o ispersn nalow | buteig | rosmepower 712005 T o) | otentatiow | tenns | power (ow
S0 b | dsparion) | potentaliow | burng Wai | aspersion) | potentallow | buerng | eroshe power O E | dsperiont | potentaliow s o e
mecisatteia || e G| st | lawnind | mests i (Cass ) |sltstor (s | capactypH | (cowwing | SR (Cassd) | store(cas | capactypH | (Lowoind (o) |satstore (o | capscypt | i eroiey| 7"
2| otz | Srodly 2| eatenot 2 o1 7. 2| Gatenotzo | cas)
e (cass2) (s 2) s
[ram— ) e 3
Py sl cue | Rl around sl v ranalaround | Rifallarcund
Soomm per rechar mmiigh. | 8oommper igh rechrge | 800mm high e year
Vighecharge | Scomm high ighrecharge | Sotmmiigh | 800mm par High rechrge | 800mm high P [y S
e S| e o A | e ] issen | DT | SR | S |t oy oot o] 70t Wit | e | o 2SS et | e | e .
172 boreonso | Ty |00 | eraticas|  urienng | CoSepower | borkansa | T 1| ot (cass | buffeing roriense | | (S0 otental(chss | bt | rosve power o | o oen s | butr
mets e sapesion "7 (owwing | mestsctera dapoon - s SO | et rera spersion o el o =,
iy w55-60 w5560 Wssec0 | ca)
i) =) (%) (ciass2) (ciss2)
ericture)
wilbrgely
e o ovrcome,
e reied o peven severeland and rvtonmenta esrudaon
Addionl
(=37 T pdaiions | g capabity
s sndy s sy
aams o sandy -
v son wind soi . soi e e P— i
Ioams all with sosodicy/ il Soicity/ . il Soicy/ o wi freciito v rimion
ope 10-<20% SainityHazara| Acdfication | Erodbi Sope 10350 o Acfaton saty Hazad | Acdfiaton siopes rod
sk |97 gty |4 Vazard [ 13% ot o | 57 Olpariviy Varard s | o) Dlpersbity Harard with <6 clo) | and s arard @
akoincudes
orpaic pasts peats
WorTieD Ao pebAIc sroWR s0000L COMPER
ol [r— ... on
derste | rantall srung | P20 roun oderate | ainfallaound | Ratallzround Moderste | ko around wzren | e
ey hareand | 300 igh " rechargeand | 300mm g er e
echargeand | 300mm igh rechargeand | 500 igh oot | oy recharge i e e
] —— e | e[ reiow i 8 | et e | e | v | ZEET8 | et p e | vu o | 928 et | ,
i roronse | entallow | buffeing | “Tosepover | borkonso | Ty potenalow | buferng | erose Pas) potentallow | buferng | erosve power Pas) alow | butterg llow |t
ststore (clss|_capacypn | Lot sstore (e | capsiy o | (Lowind ststore(Cass | capactypH | (lowwind tstore (e | capstyp | wind ey | 9020
2| Getenofeo | oS 2| teedefso 2 fer)of 6.0 2| atenofso | cas)
s a=d cass2) (ciass2) s
e T ] il
e o] oderate | raifallround | Rl around Moderate | rifall around oderate | ranfallaround | el around
rrpeond | Soommven; | 28mm rechareard | scommuery | 8 nargeand | Varnalh | echargeand | s0omm very
rechargeand | soommey | ol s cayin e T == meer | sdayine sode. taTof| "Chargeand | a0me ver | cavine ctosodc | "o n 2 Lo B
PG |y oz (0,09 101 | o | gntnure | 0510w | TGOV | o r g 030 EATOM| e | gnicaur | varowoin [ 58 |y ot (0304 ATl e | gnicnure (v owind | 590 | ope 25 0910 08¢ | drrge | g enure Mot |
™ L I TR e S | om0 (| el | Al e ool | teing | eroswepower [ PorEonse | 55y T afdnkes o | Lol | enng | erose power Pos) ool el | buterng | power
S| ipeesat | capsyp | L | osssces motmsat | comont | iooind i | e | oyt | o S| et | cpsyp | ety
o516 ore (s )| (wateryof 73| PO e Sore (Cass ) | wate)of 73 (58| ore(css ) | wate) of 73 store (Cass3) | atetof73- | cos)
s | a5 cas1) s(cass ) 85 (ams1)
ean snual Vean annual ol Vean nmual
SN el meo | oo [ s | AT | s
ansoc. €T rechargean | S0 ez or-sodc. €T rechargeand | soommvery | 8o0mmper om-sodic. €47 rechargeand | 800mm. o s || e = 1
st caying oo €AT| recharge || S00T 1Y ea, ow wind | >13% clyin® st caying cdargeand | Sdommvery | 800w et |10 oy w | e || e
iz Swlopet ducrarge | igh e e aschargs. | ightexturs | yer owind oae | e | e o el s e e B
i) | person) | ptentaliow | bfring | ovepouer | herinso | EENTCL o | otentatiow | butirng | erosve power Gusi) | dipeson) | potentatiow g | eroiwe power s |-nodsperdonl| potentllow |  buffeng
O] G | aein| oy | k| cxost ot (cass3) | slesore (clas | capaciypH | (Low wind (cass3) | sltsore (Cass | capackyp | (low wind (cass3) | salstor (Class | capacty it | wind erodbity
2| waeorra | rodbily 2| watenor72 2| ot 2D | eeiatra | cas)
oy | (s 1) (ciss1) aass 1)
e e ] ]
Modest | rifulrsund | P2t serd Moderate | rainal sroud | Ranflaround Voderate | il around Moderate | anfallaround | Raifall around
Soomm per rechargeand | S00mm igh | S00mm per jeATor2 ks rechrgeand | s00mmigh pr year
echargeand | ‘soomm i earor 2 sakes | echargeand | S00mm high | scommper nargeand | 800 high Lo .
I ks e |t | e |Tord| 3%cerns | s | e | vsrowa | "SKcara peo ool Il eapioll BT e e == seteoin |
12 o | Fa | dsperdor) | potentalow | butenng | osvepower | herzonso | EECOTE (Ll | rentaliow | buttering | eroswepower [ "% | TN g™ percon) | potenialiow | buterng | erosve power e L ow
s Lo g, | o = |=E En 5 o | s | ot | Gow s || comave | sttty
2| ateofss | rodbiy 2| Gaenorss 2| watnorsa 2| Gatenofes | cass)
(s ) as) (s ) (s 1) (cass 1)
D v o] Py
e o | e e o e [
o vonaysodic. | recharge scongysode. | rechrgeand | 800mmvery e yea
eongyso. | rechargeand | 500mm very s rechargeand | 500mm very mper | v swrongy sodc. | rechargeand e
sscarng s e | M|l KNS |y k| e | Sancre | oo | A g oA i | S | ot .
7125 rorionso |V510eid | nodspersont | potentatlow | butterng | STosvepover | borionso | TG poricn) | potntillow | utfenng | erosvepower | P05 | " 5o ™ oo ispersion) | potentallow e (Pus) |- el poi o i | Freereds
il ol i I e i P e prntl Rl owund e || camvt | wodrdiiey|
3| Gawoiss | oY 2| wawnores 2 2| atenores | )
= ciss 1) &
[r— [rm— [r—
e | A e s | ST s o o | RS | s
v rechargeand | S00mm i | B00mm er e i = emity
echarge an g rechargeand | 300 high = [ O—
e — e G it Y e | Somne | |y v | Somney | S|y s e | ommi .
[i2e tornse | o ai potetallow | buferng | “ToSvepower | herzen [l potentaow | bufeing | erosve power | PoEons0 | gy sotenalow | bufferng | erosve power [ PorEonse |y poentallow | bufering o evdence of
stsore (| capoctypt | L2 Sstore(Cass | capaetyon | (owwind sastore(Cass | capaetyph | (Lowwind aistore (e winderoibiy | ecent raang
D | aeorrs | rodbily 2| eeenorzs 2| watenorrs 2| Gatenotrs | s
= A= Cuss2) (cass2) %
[r— Vean nnial Vean annat o
e | v oo rns s [ o ro [ )
mpec na | 300mmvery | S00mm per syt | eceard | ‘o vryer|
trongy sodic. | echargeand | 800mmi Suongtysoi | rechrgeand | Bo0mmvery | S00mmper | srongy o | rwens o P [ cayine
el el s s e e i | e | M| v o | 135crns e | v | oo | L35 gioond g el v .
s horzonso | 20 (pase) | nodspersion | poent outerng | oS P (Pasi | nodaperson) | potentalbigh | buferig | srosvepower el | v doartont | e | ol | s po Pasi) . |-nodspesio)| potenathh | bl
re o oy | Uwiod (cassd) [ satstore(cos | capacitypH | (ow i (csso) | satsore (lass | capactyp | (Low wind (clss )| sl store (cas | _capacy g | vin eroibiy
5 | aearrs. | rodbity 6 |wsenors- ) e or 75 - 6 |wstenorrs | cam)
sty | @) a5 (cas 1) 25 (cass 1) a5 (dass1)
[r— [r— Vean amat [r—
s | o oo o [ e o P L —
v rechargeand | 500 o ekTor 2 sk recnargeand | s00mm i er
AT 2 sakes | rechargoand | ‘800mmbi S e e rargeand | 300mm igh -
5| et | e | e | eiovsid| 3xcorns gl Rl It BRI pgl ool Rl Repinll ECCETE = = .
s Rorkonso | "o an | dsperson) | potentallow | buffering epouer | horonso 1 auwmny venttlow | buffeing | eroswe power | P o) | dsperson) | potentallow | buffeing | erosve power Gas) | disperson) | potentaliow | buterng o
sl store cas| capaetypw | U0Wnd (ass6) | sltsore (Coss | capactyp | (Lowwind (ass6) | saesore (s | capactyp | (Lowwind (a6 |sattore (o | capacypt | windroaiey| 7!
B ety | bty 2| et 70 2 o1 . D | otz | cas)
XX -y iasa) (cass2) a
Vean amnat canannl Vean amat Mean anal
ol aroung | Pl round sl sround | o sround sl sround sl sround | Ranfal v
B chrge | a00mm igh m g recharse o
vigh rechrge | S00mm igh mhgh | 80ommper [ ghrecharge e (o
e I L e el smacain| 1T | e | emowia | "m0 mcain| 180T | e | | 5 el S | o .
e e = G| s = oo - =91 | potentaticass | butiering | o Fas) otental cass | butfring
s et (| buffer Pas potenal(Cass |  buffenng | erose power Fass) potental (s | butfering | arshe e
)| peron [P "8 | (owwind E | guperson o P aspersion N P dspersr o D
orss-c0 | Sedbity 55-60 rss-60 ss-ao | cms)
o) | [ [ (5

DRAYTON SOUTH COAL PROJECT Environmental Assessment

November 2012

ENVIRONMENTAL
EARTH SCIENCES

THE KNOW AND THE HOW

Hansen Bailey




Soil and Land Capability Impact Assessment

o mrtcuture sy s oo
w
eased o sl thro e o maapo i p »
practice, including intensive cropping with culivation. intensive grazing to avoid land and environmental degradation Addition:
o3 T T T Comments
st e -
oo ardos| v | stsdy/ o oot | mmortos S sy 591 na ity oams s s ot | sy b (:I\w\;:;ux sl sy o wind
it [thans00min | Dispersiy | <YW | Ackdfcation | rodiity | %y L T shorterthan | S| sanityMarard | addfaton. | 0 follwith | than500min | Dispersivity o™ | Erosty | Vtapatso [ SOPOES | pigpegy | Ay Horad | Addieaion
REg o e i | tentn 4”,
i
G BB
[r— e o =
el contat e | it rund i s i
ot o [ o et
v — e et I o | e | B oo | o onsadc oar| WEh s | S — oot ear| P | S Lo S |
VB ¢ tope of 125 of 4 (sakes- no| “TEICHBE | g vexure | YEOT oW | SAECRYING | 1 1350|  EATOME | angdischorge | highterure | yearlowwind [ Y8 | ¢ 1ope o125 radecharie | igh enure e arin® | estopeor 125 [ora skes- no| 274N | pightexture | year, lowwina | 740110
e hottonso |tk | aispersion) | POt OV | Cpuerng | STesvepower | hortonse |y | fakes no buffering | eroshepower [ P00 | gaiy | dispersion) | POETINON | e forene (as) spersion) | POTHIOW | o ering | erosve power ¢
= ol |05 | oy | v mess et ) | s |y | wand | P [l O T e el R e T e T
(waterjofsz | TN (water)of 8.2 twatenofs2 | o) {water)of 82 ne e
e 4 (e i
U — e e JE - o
odrte | oo | iomm odsrts | ot | Pt rund Mot | e row | st Mot | oma | e
ows [P0 et e | S|y | A e iy | G | | e - Foae | B ]| e | — | om0 .
s | L g ] iy | oo | (ST, | soeran pomtilion | ierng | “Cawi | cxnsamaa | 76 ponelion | g | omepower | osn
15 | oy | erodny e o | cpacyphot 188 coiymor | oty 18 0053 oyt
o | ) ey e e Py
[ [ e s [
gty | e | cnallroung 40181 ound gty || ol rouns | R around oderse |t srund Ve Mgl | Moderate | rafllround
sodictosodic. | rechargeand | 800mmhigh ol sodictosodic | Moder 800mm high rechargeand | soomm g | S0P | sodic tosodic. | rechargeand | 800mm high. | - E00mm per
becis [0 i sopeor [caTor k| ichore | tware | Yoo od | AR | ey | arory | SR | e | yoanlowwind | AR g opeor (12500 EATH| g e | Ve lowind | Akdaying of2 k| dicharge | texture | yeur,lowind .
s | 2ostral) | -some | potentiliow | buffering o 20%(Fal) | Gakes-some | dechar ouffering | erosive power 20% ) potentiallow | bufiering o =) ~some | poteniallow | buffering | erosive power
et e | mess e s prened frosiiond iy
it | e | oy, | Cod s PN i | s poerin o | Lt o Rl e Tl o
e | | ot | (e (st o | eeenten | s Gl [ | tetenton
(Class 1) =) {Class 1) (Class 1) - (Class 1)
e e el i
odere | v Ftalend vonsotte | woseme | Il sround | Rt sroung Wodernte | it srund Sl rend Moderse | ol round
R on-sodic EAT| recharge and | 800mm high 5D o e 0omm igh | 800mm per Non-sodc. AT rechargeand | 8oomm ngh | E007 ber INon-sodic. €AT| recharge and | 800mm high | 800mm per
loze |78 st [oamasitiog] o | e |0t D sy | EATOI8 00 | echpema | LU | TN, oty | g | | clow i 21%carind e | e | voiowd E
| 45w [doesnanswe| porniaion | g | “obvepowsr | Worionso | gy | dakng does | dichre || pyfering | eosepower | PN | as i) |domsnotswe | potenillow | butering | eesover | horionso | ol o vl ptenalow | bufferig | ersvepover
et | s (s | copsiyp | Lttt | meetscters sl poenion k| oy | s | ™" e e e L e crsiron | s
2 ater) of 7.5 ) ) (water) of 7.5 - 2 {water) of 7.5 - class) 3 2 {water] of
ey e Vaicmsy Taid
Wodrne | oo (il e | i s | s ot | it e s e
rechargeand | 800mm high meer recharge and mm high mm per charge and | 800mm high rechargeand | 800mm high | 800mm per
hogs [PE2ST8 et | scongsoc | e | e (1R AHOD gt | sy st | i | vt | e | ZHE | st | suongyscc | S v s s s | s || | yaloutad ,
Joreonso | icocra | (Gasn) | potol | bofeong |Sostepowerf berimnse | S G| voenta | st | s power | P00 | i T | UG | e |ty | Sobvepowr | berionse g0 Sontal | bufering | rosve power
e moderate salt. | capacity pH bl moderate salt | capacity pH. (Low wind moderate salt | capacity pH bl moderate salt | capacity pH (Low wind
e (Ga5) | et .- | SRy store @) |Gt of 63 sore (Cas5) [ e of 3. | oY sore (0a5)
5.6 (no class) EE) 5.6 (no class) 5.6 (noclass) ) 5.6 (no class)
- )
et |t wound o — Wen st |t wround
e e e ot | ot | Mt sl oun | 00mmper woae ||tk
o[RS g et i | S | T | 4 ] P n | g || s | S| .
meatscrteia | 2% | aipersion | potenial(cass owwind | meetscriteria | | gisersion | potentil(clss | buffeing | TOMEPME | roni eriera | | gispersion Gowwind | exceedscrera | 2" | disperion |potenta(clas | STARE | roshe power
iyt [ aniyrad | o
9| e | ooy 5 ooy 5| et
AR e ote0” i) e Rt e
- et
e 5 5 v rdaions
Commers
o O P s | woa | emysnsor | oo [ g o .
e 102 SS9 | oty s | mccnton | oty (%2750 e 20 SSOHNY | oty g | action | WPESSIO SO |y | accnon | oty | oo oo | soposc 5% | S8 |ty caenion |, 0
spersivity Hazard Class o inchides persivity Hazard ‘with <6% clay) persiity Hazard Class ‘with <6% clay) and cliffs. persivty Hazard
i
R oo CaTFE
e e e [y
[ - Woses
oot ot | o rund o i
et ot r ot e Soommyer et et
— oo s | Soommery | Soommoe o a1 ooy o e
stmaning s | S | ST ivecann | ervars | Mt | ooy | so0mo |y iy otz | 0mme n stocaynn | et sl S | sy | sommoer | g
s | hersonse o ion jheivie [gvevai i e i ot | b i .
lexceeds criteria] P25 dispersion]. saltstore (Class buffering el (Pass). o) buffering | erosive power (Pass) dispersion) buffering. Lowwind | exceeds erteria (Pass) dispersion) buffering | erosive power pzm:u\ar\y
Gy [soreaes | Gy | e soeson el | ety | o e R e e e e et
aterofs2 | AN (aterof. tateofsa | oY {water of . g g
(s ) o (cass) (Coss1) o (Class1)
N — [— N Lo [—
s | o | oo Moderste | il o | "2 el o oo | e |
>13%clayin B R ‘year, low wind | >13% clayin 8 rechargeand | 800mm high mmeer | s1anclaying re230c | goomm high. | year, low wind | >13% clayin & - 800mm high per | Some evdence
— e wsopeat o o st o pioe pie yertowans
[ros horizon so 30% (Fail) ‘potential low feture sive power | horizonso_ | “ype; o) discharge e erosive power | Mrizonse 30% (Pass). ‘potential low Jowre srcubve power | hortzon so 30% (Pass). ‘potential low Joure ‘erosive power | surface erosion N
et e Somtnon | i | “owvis P e oans | o | ot r oatang | e Bouer s o
7195 | oyt | ooty el | cpsyphor 195 oot | ooty 79195 oy ot
o | "o o S | am) P
5 = s el
wrgiraty | oderae | il roung 3012 2und gy || ol around | R around e | raiat roun V3l rend wargnaly | woderate | il round
- sodictosodic. | rechargeand | soommhigh | S0P Per | . sodictosod. soomm high | soommper [ o . ecwgenn | soomm i | S| sodictosodic. | recharge and | 800mm high | 800mm per
I ] B o B B e ] Sl e el el ety R etk e[ lova | St3dor e | Y | S .
ortonie | S | e | ot | || hrenze | ECSESS RS |t (S| oo G (e onel ol | i {ebeponer | boronn |5 RS i [ i (| S
] dsperion) | sikstore s | capacypn | LW pesion) "2 %) caaciypn | Lowwnd ] copatypy | \ovaind | excesde crria dspersion) e
[ 2| eeoras | Sy sl e of81 2| weors | Ssbiy sl 2| waenorss
e e ey (i
s = o e
[— o
Wodere | ot womd ot e | ot rund wosee | ol Wodare | it womd
e o | ot pr
. s 47| g sng | onmnan ; Soomm gy | s0ommoer | s 1| e | s v ; s 1| et nd | Smmna | oommoer
I et [l xRl gl S EC T Y [0 [ Sl gl rto ] ST P Gotar® | | ontiv) s | e ,
o | i [aceot | potemiiow | soarng | “evepows | porionso | ST | sing-does | awrate | i | Gt powr o) |acesnormih | potrition | renng | obverover| versonso | I TEHC L eton | e | e poer
|| oy | e ol o0 | ppyn | “fowvons g syt | Lo oxssscrs ) it oo
2 |waenorzs. | Srosbity ate)of75- 2| wenorys. | Srosbiy 2| atenor
Soiom Folom Vs wrn Samnn
e e e e e~ e
wose | o 3o ot | ottt | o rund ot | it e s Modre | it womd
ecnrgona | soomm ngn o | sammon wcgonna | ooy wtrpesnd | 3o g | S
s |72 cwopect | sons o | " | e[| 350D o | sy s T | 893198 | et | suorey s | s | e [viovsrl st s srogy ot | "t | | velowebd E
orions | skEas) | (coss) | potenial | bufferng | TR | boriense | oo | o) g | eosvepower | P00 | kP | (cassn) | potenil | buttrng | “otveponer | horiorso [Tl i | el | iferng | roe power
[y mosmesat | e | Lo gt | capoyot | ownd eswen | gy | U ‘ onsioly [Pt Il e
store (Class 5) | (water) of 4.8 - . ’" store (Class 5) | (water) of 4.8 store (Class 5) | (water) of 4.8 - class) store (Class 5)
5.6 (no class) o 5.6 (no class) 5.6 (noclass) o 5.6 (no class)
e e s
[— e e Jr -~
wodre | ki rond ; wodsre | it | Pt rurd woskae | ol | 300 o e [ s
o[ e e e | | ot A g | | SN |1 L | IS | P | e | S|t 1| e " er| e | | .
lexceeds riteria| 257 (7211 dispersion | potential (Class. buering (Low wind 25 Pase) dispersion | potential (Class |  buffering | /% PO%er 2% {Pase) dispersion buffering. {m wind | exceedscriteria | 2% (°252) dispersion buffer LD
iyt oo | Lo
5| et | oy ] B i ]
maso | o ofe0” e ) oo (cmen| ) phefes

ENVIRONMENTAL
EARTH SCIENCES

THE KNOW AND THE HOW

Hansen Bailey November 2012  Environmental Assessment DRAYTON SOUTH COAL PROJECT



Q Soil and Land Capability Impact Assessment

it s e, syt oo
i w
Addions
L5C Class T 2 2 : Comments
ety
Lo, oy R " oums oy | s \
Sope it o | e o o | e woa
oo s sotsosen) oo | b | sosodcn] ot oy |t rTone | Sy —
el sosody i | ity | PR | XS | SNy | g 0O prirm R P Y R St sy V421 iy
>13%clays) e - >13%clays) (500 m in length) fraars >13%clays) length e - also includes =
picpuen
ey
e (— e sl [P [
Wencscas | atal o | Hommper enrscras il o et | ol | S Wahrschs | il womd | o
ey, oo | maaschans | o |y sty |, | nsinonon | s | S| S0P | s cying it o | st | SN | voiowind | 1% ioyin g | S |y
izl I v oens |t [ st | | aipordon | s s | bl | evpower | o ZE | e e aved N [l pveion
T cmmimonor | sodimy 5 | 5 ot | oy 5 | comimr | oy
Trewn | o) T i | o Tramr | T
[— e e i e
et sound
ors ot ot e | ol g o et it s
- oo r Jr— - mon - oo
gy s Yooy gy ot ooy | s Yoo Songy o oy
R PO oo R e sk e | o | Hemney | e |isinna e et | ST | o 13k ey | v | RO | e .
raoneea| (Pl | nodisperson) | POt oo " ikai) | nodsperson) | | PN | Vg | erosive power [ PO | sy | o disersion) | PO ufering | Sosvepouer | boronse | sl potenial | e n
s oot o e e ooy s e Ee Jovel o
store (clss6) | 3%t 4 | erodiity (06| ore (cass ) [SPBHSL | Lowming (050 tore ctass 6 | PV PAEL | erotbity (6 tore class ) | 2P PHET | erodtbity
0 ] ot ) o0 ] st e | s
Y o g e 3 e
s [y s
[
Jiyiinet o] PR o ot
s | st |G onacrae A A Rl e e | ot ron | S e | o |
f— et e | yeiownd et ey Nw oaes
| "t || St | (e ||t | oy | oo | St |t ot et ™ (S (e S e | i | et | i e el s
s e | | mes et comin [ s | | wvonr | STLE Pivsoch ooyl LT oo st et |
0| (eeren | Sodbiy I s 0| R A | | sy
e cass) oass2) (Class2) BT (Gass2) =
e | st Lo Woderse | ottt sl e | ot and | ot | il ot
s rechorge o | soommngh | o | rechagend | s0ommbigh | Soommper | rechargeond | ‘soommigh | F0mper | recharge | a0ommingh | OB
N T ey | e (S| SERCREEY 0o s | e | v | PSS | e e e e KT w | S |relowd .
Jorzonse | s ra poantalow | trng pouer [ borionso | o soenalow | buteing | ersve power [ P70 | oy poantalow | buterng I %6 otentalow | g s
o | eid iy | oud | oy e o |t
T wnenores | Sou 5| emenotes B | wmnates | 7| mtes | o
) ey )
e e o an sl
oty L oot PR ] ot | it s
e | oo e | Boomm g | soommper e | Soomm gy e | soonm g
o (PRI e e ton| LGS | e | ion e NI 1 o Ftosanon | 2 (S | Pt 08| 4 0 | e v (1SR ISR 0900 | e | |V s
hatann | "L oot oo | omverous | toranse | MR oot SO | vemg | vepowt |t | MOGRIEE | ot T g | et o o | Gt oty | S
- 3 capacty field | (Ll i w 3) (Low wind 3 copacty field | Ll . 3) erodibiliy
85 \le 0f60-85 PHOf60-85 i }' y ’y
(Class 2) o {Class 2) (Class 2) o 2 o
[ [ [
rainfa around | 0T rainfall around | Rainfal around rainfalaround | "0 O rainfall around """‘"‘1“"‘
High recharge | 800mm high e High recharge | 800mm higt ‘High recharge | 800mm high meer High recharge | 800mm high e
lreas ASCAVING | | ope of 15% e andcischarge | texure | YER0IOWMInd "::‘;’5':“ Nslope of 15% F“‘“‘"““'““" and discharge | texture | year, lowwind "::‘::‘VS‘:’ Nslope of 15% ""“",‘““"““" and discharge | texture ‘fr:;:":"':‘: "::';;VS‘:B Nslope of 15% oo | and dscharge re :’;;:";:‘: 5
e (Fail o bufferng | SToseBower | etk ail ot | potental class | uferng | erosive power i) ey |Potentil(Class|  buffering i s3] e bufering e
s e | messar P s et fivienty & sipenon e
5| vt | o b o 5 o | Lo b =i
PHof7.0-94 "‘ )“ of7.0-90 PHof7.0-9.0 ""‘ y" " l"
(Class 2) e (Class 2) (Class 2) e 2 =
[
oo Rt e ot it
v NNW slope of | Fieidindication | recharge an toxwre | Y630 NNW slope of | F1¢10 Inication | rechare and texture ‘year, low wind o NNW slope of | lon | rechargs teure (YO NNW slope of - texture. i
ot sopeot |7 clar | ey | e |t | “hotionto | Moapeat| "o | "G | e | penlowend | sseat] "o | e | e R | e g ; s
e e, | | mevsere | 50| aeen oo s [ B [ Wit e aiprdon | ot s | ot
9 [ ororso-as | ety ER et S| oo s | ety R et R
o i o R
oo ol o
ot around
o e s (P i e |ttt | S0 7 e | o e E
BT p— rechargeand | ST | var lowin | 513N | o | Feindcatn | rechargeng | SOOI | SO | s ying | g ncoon | rectargeans | S0 | v owin | 5548 | oo cechrgesns | SR | oy o s
e T e e, |t I | i | s et o SC M KPS i ) (T Py Wt T
B o | e 5 ety e EN P e 5 oy
(Class 2) o (Class 2) (Class 2) o 2 e
ot sound
U e e e o | 0t | 2 et | g
- arionso | Mdpaat |11 U | vmture | E et s | Mdpeat | " ESN | U | e | vl | " | amwapeat | * TS0 | U | e [CE S PR amwpeat || T | e | ST s
meetsiteria | %P5 dispersion pulferne, (Lowwind | meets criteria 1% (Pass) dispersion | potential (Class. bufleing | erosive power | ooy, gy | 1% (FPass) dispersion [ potential (Class| fert wir W Pase) dispersion | potential (Class. buleing (Low wine
5) capachy fled ‘erodibility s {Lowewnd s) capacty fled ‘erodibility s erodibility
sy g | T s g | o s an| o
(No Class) ez Class) (No Class) EE) Class) G
i s bricme sy e st et
ity
) T v 7 T paions
ey ity
o | e s o | e s
o st o500 . "
D | 0 | 43590 nctaton | ety (%S | S | | daenion 4 SASSUN | oy Acion | oy SN |ty A0
also Includes Hazard Class. ! persity. Hazard with <6% clay) v Hazard Class. with <6% clay) | and cliffs persiity
e o
ey
P ) — pr— [P [—
ighechrge | rafalsround | 800me er ighecrge | ol around | V300 Hihrecharge |l aound | S0 par ighecharge | ranfallround | a0 par
S — e | 2o v | venownd| 19%oind oy oo | e | omranan | P | sivecyin it | S | vorlow i | 1% oyin itz | S| v
e oo | 300153 | PG o | e | s | ot |22 G | St | e | veclovsend | PRLCh0® | owstgeors | PG i | wiure | wovavowst | e |55 | "l | S | Cowmre | v ot .
centcrers e Pl od Mot P S [P i [ G| | e ety | o
3) capacity pH of | erodibility 3) capacity pH of o 3 capacity pH of | erodibility 3) capacity pHof | erodibility
i | o T T | e Trawn | o
e e e T
et sund
o it ot e | ol ot rme it
- S Hhrechrs o r Wtz oo
e Sungy s Sommoay | s gy sodc. oo ongy s ooy
I T PO e et i s e | o | 0| e | o | S | i e | ST | e e .
lexconds rnaria|  P2s5) nodpersion) | Pt uffering el (Pass) | nodisperson) | PR | pufering | erosive power |  POrEen 0 (Pass) nodpersion) | PV | buffering ‘Tl:”"”:' oene (pass) el ¢ | b -
e {Class 6) moderate st | capacity p of cresdsenens [ odctere s | capacty pof | (Lowwind {Class 6) moderate St | capacity pH of ., (Class 6) e A | capacy o
o) (ST s Sl | 2P et e e e e
) ) b il
o st o e [ s
oot round
e | ot rond | e e L et | S s | S 00 e | o |
S clayinB |\ e ‘and discharge. U | year, low wind | >13% clayin 8 o of | Field indication | and discharge p - | P caving | of ‘and discharge. oy Y| year, low wind | >13% clayin 8. . of and discharge. octur ‘vear, low wind
[rp112 horizon so o f soil potential low e ‘erosive power rizon so » of sail potential low. e e ow win orizon so shape. of soil potential low o ‘erosive power |  horizon so. » of soil potential low e ‘erosive power s
o e o o it | vede powe o o o o s
et spain el e sipen apron o u sipeon e
7oy | e 725 | apuaypn | owwi T apuaypn | Loend 1o | iy | Lonnd
{water) of 6.0 i ’V (water) of 6. {water) of 6.0 ase) (water) of 6.0 ass)
o (cass2) (class2) e (cass2) °
e st [ [r— =
s | il sraund 1181 10 Mderste | ol round | Rt sround Maderate | roun 4014122 dene | ranil o |20
rechargeand | soommigh | 2P | rechargeand | 800mm high | G0omm per | rechargeand | soomm igh | *O°TTPer | rechargeand | so0mmhigh | 200m™Per
| 23% (Fail) potential low | buffering. - 23% [Pass) potential low buffering | erosive power 23% (Pass). potential low | buffering e 23% (Pass) potential low buffering. o
s ool e et o
iy | it cmciyon | Gowwind Feie]| o | e [ 12
T wnenotes | oo 5| eenotes B | wmnates | 7| canotes
(Class 2) o {Class 2) (Class 2) (Class 2)
e | e o e
i o 2 v il ound | ol scund i o 2 ron il oung |l rund
I e echrge | ‘soommigh | H0mmeer | caton | 180 echoe | SO0mmiigh | 80ommper | v echorge | soommngn | 0T | i echrge | ‘s00mm g | 2007 3¢
Y08 1 o r | 4t LS | P | Yo | S0 | oy | Feltmcton | LS | | oy | ITETIOD | st | Pcton| [T | e | reslowd | S0 | ot | 0N S | e |11 s
[ezs |5 =L S [hesEr| s | el s [EEEE oo NN Tl Bl L ol ey | Sospons
5 g | e 5 o 3 ap | Lo 5 e
) ene ) ik b
o it e v o st s
o g | o] PR o g | ol ot |t s
et | St e o o et | Siomratn
e F— | 00m W | S0 . o o P | M | s | oot || s | st | P oo e nve | SR | SR
- = o | T o atora o i o bmtin e it ot s
(Pass). buffering (Pass). buffering | erosive power (Pass) potential (Class | buffering (Pass). buffering
ot dipon et i s aipan e aaserin
3 capactyfield | - rogininy 3 (owing =) feld | eroaivity &) ‘erodibility
PHOf7.0-9.0 " ’y of7.0-90 PHof7.0-9.0 cass) ass)
(Class2) o (Class 2) (Class 2) 2
et [ o e
ot o
Mosere | anltarund | g L Moderte | afallround | Rafal around Moderte |ttt | Moderae | Pz |
>13%clayin8 recharge anc 8" | year,low wind | >13% clayin® Field indication | recharge and " - >13% dlayinB. recharge and 8" | year,low wind | >13% clayin® recharge and. B | year, low wind
g o o o oo | eownd o sopeof T [ s
ot | Mot e | e owar | hotion | Moo | G G | o | cowuand | "L | wpeor PG TS | et | ot | harsnse. | speol | e | et | e s
s s dipon P el i st Ziv iy et N siperion e
9 [ rsoes | ol EI et KR P R R ezt R
(No Class) o Class). (No Class) Class)
e ] e
ot ound
o | eelomd | e e | Bl o[t | 7 wotre | i | 25
] pw— recrsorn | o | vy | rimtnon | e | SN | 900U | iy iyl 0 Ll o] PR IR e | T |
- oo aion | ok Soivavomt | vtionsa Pl s oaonso ot | e EReEes | s s
oo g o et S o v o v oo
et s e sl iy s pron e s o s st
05 ey | 20t z o 0y | L%t z D
orcocss | Sod o s rotgo as | sl =
ey (% ) b
e e il it
ot aund
o |l | e [ e wone |t | L L0 o | et |
] p— floviven verowwind | >towarins | o ocon | ectpomd | NI | BOMIOOT | g | o | MO | L |t | oo oo | T |
= aion | ok Soivaomt | vtionso | s oaonso = | e oot s
v ot o) et S i o i Py
et s e e[ swde s s pron e s s s e
05y | 20t z o 0 ey | ot L i
i e s ot Srotss o | sl s o | s
o e o G

ENVIRONMENTAL
EARTH SCIENCES

THE KNOW AND THE HOW

DRAYTON SOUTH COAL PROJECT Environmental Assessment November 2012 Hansen Bailey



Soil and Land Capability Impact Assessment

w
Teciess and o of ol vl nd s an an anagemen racces e s L ol st b s
Adaionst
Sea T Commrts
[
i oy o, oy osms iy | sope-aon
e et sot sol sot ’ soi
o s P~ camaor oy | <thtre | Solsodin] wind | toameorcoys r| s s/ ol oy
e priost Ao [ T | e | oo | | Acton P I ot gt SN LTS sne 00| R sy s | anon |"0ES
B s et o Eran red e s ndudes s
prtpid
e TmesoE
e s [ e s e
I AT [ vyt | Mo | bt s st rouna " e e [ e vy g | Meserste | ot o | v sruna
i eneSeU | e | somm g | swommoer | oSO | hrgeand | soommbgh | sommper [ eSS | e | soommign | soommper | oSOt | e and | oo | soommper |
o LTINS | i yopeor 4712000001 e | Suwtre | yeaclownind | *XSVE | e gope o | o472 bes) G | S S i P8 e oo (T2 5k "Gl | St enpiowuind [ PIHITB | g oo [F4Ter 2ok "Gl | gl S o | oo |
pporionse | Tkt | oo | oonnaiun | oot | croivepower | N | s some | nnman | outerng | roivepaver | 100050 | @) | some | g | utenng | ersvepower a0 | g | oty | g | wosvepower | "4
e cpmcypi | lowoana b apacvp | f P s re s | capnctyp | (lownand. [P0
G | emeneras o | eeotes G| erotos G| oo
doss 1 s 258 (dos )
wl [T— [o— e
Werse | i roun  Raifalarund Woderse | afallarund | Rl aund Wadese | afallatund | vainfalsround Waerse | ot roud | o round
I rechrgeand | 0o | gommer | o | rchorscans | o | stommer | rechargeand | ‘soommbgh | soommper | tineaton| o5 o | B0 | 800mmper
et [T chorge | tore | yeaownd | *EXIVNB | ez | Felddaton| i il | i vearowwing | X8 e 125 Gange | e | yeanlownand | XIS | o s [ edndaton| "Gl | G e waana
s arionsa atneswol rionsa ohean 1 rionsa el riono aneonysol ;
horenso | " | eheavso 1| outerns | crosvepawer | hotionse 1| "oy | ofhean ol | et | utenne | rosepower | P00 | gy | ohem ol | onr | g | crusivepower o | oo | e | g | ersvepover
2100 | et | capyp | flowand S R e o > cesasat | capaciypit | (Lowuind . coese st | capayon | low
SoreC5) | e of 62 Sore €5 | (a2 SoreC) | waerlof62 Sore C55) | (w62
) (25 o2 )
wl e sl e s e sl
waerse | anah roun Rl around Modeate | il rcun | ol round s | afalstons | Ralscuna s | il round | ot round
recrrgeana | 00 echrgeand | o | $0ommper recrrgeand | s00mmiy e rechrgeana | omm nan | 800mmper
I EC T - ot | P || 8 g e, | e | eao | o e | | v e |58 et | R e .
| e potetatlon | boterns | roiveponer | 100N | poenitiow | buteing | rvapor | 2220 | potentiow | g | srsvepower | om0 | ) potentatlow | bufen | o power
A cpseryon | owana | meES e iy | cpsciyp | llowwnd apaiyoi | lowuind
2 |wenorss 2| waofss 2| wanotss 2 | oo
sy ) 8 (dws2)
e o e st e s e sl
il rou | Galfolaround ratlarond vt srund] i) p— vl sroun | e round
Vst Maderse v v
Soomm g | 800mmper Soommper o | 300mmper Soomm per
oy [P oot rechameand | llne”” |y ownan | RN | e ipecr ol I e L L R rechaseand | e | yontowoand | 08 o o rechameans | P | e owand .
poranso | "o ra) schae | s | roivepoer | 100880 | "o CEly dsrase | g | eoswepower | Porionse | oo () schate | e | ersveponer | P | U0t 1) scose | witwing | wovepower
s 21025 | oy e ELIEID PR | oty i | ow . 0165 | gy i | tlowwnd et s (Lowwind
Haf60-7. oHare0.7 Ha60-70 rc0-70
e (o) (o) (awe2)
- oiaure
il
T e oo
Adionst
ed 7 T Cammers
e saney i sandy
st ot st e ot
fosms | e 10.ca | Sl S0/ Acacaion W04 EOSBY loams BN |3,y | SN |y o | it [0 st/ Aagtsson WEd dapesotiors | SISO | | nction 4SS
v ierity e ez oy ot vt periiy Y T | Dy Tt
i e
e TGRorE
[ [T [ [T
M it | aifolarund Moderst | el round | ol round Waese | rofalstnd | Ratllsrund Werse | it roud | el around
svongy o || Modrt L S uongy o || Modete | il o svongy o || Moderte | il & svongysac || Modeste | ol oownd|
srrwain | et e | 1T | S00mm g | s0ommper | harseand | s bih | SO | 5o g0 AT ot 2 ke | e | S00mmhgh | s0om pr |1y harteand | soomm heh | SO0MMBR | o
heuss IHarn | e sopeor [AToI 263808 GO | B | eanoweana | PS8 | g opear 470205 | g™ | Mo 218 | e sope o asarge | e | yeorlownind | X708 | g soper (1470120 e | yoriownna| 2 |
2o | e | pornuaiien | bufrg | crosie power B | o | potenaien g Bu0as) | o7 | potendlign | outerng | ersve power 2tras) | 9| poteniahign | bffrng | rosivepower
e ematyeil [ o bperin cpa et | kpsrin et ||
o |emenoras | aenofes | erofos a | waeofes
o1 s () (dos 1
] e . el
el roud | vafolarund Moderste | il roun | ol round Wadese | ol stound | vanlsrund Waterate | it roud | o round
e Soomm g | s0ommper [ et mgenton | e | S | soommer | rechargeand | ‘s0ommgh | soommper | rechargeand | Goomm hah | 800mmper
I ] o rve” [ oo | 500 | e | Pt | et | ST | D sk wtentn| "5 | ST | | 58 e S = | EeE ,
| ofhesso i |G | et (B | o o el | cAnemy ierne | wosve power o | el | et | boterne | o power
> cpsctyon | 24100 | mogersesat | capstypit | (towwind 90| mocermasat | capstyp | lownd peion | et | copsiypn | (owonnd
Sore Css5) | (e of Sore s 3) | (w62 Sore G ) | (orerio6.2 SoreCs5) | (watr 62
) %) ) (a1
e s e st [ [
oserse | roun R aron Mot | i sround | o ron voerste | rworlstouns | st scuna st | el sroun | o round
rechrgeana | 0o | Soom e ecrrgeans | oo | 0ommper rechrgeana | s0omm i rechrgeand | Scomm v | 800mmper
I EC T —— prrs| e st €5 £0D prrosrl el Bl BT picoral vl W] ECEETE NS == .
| potentatlow | bufenns | roiveponer | P50 | P0G stentalow | bateng | rsvepower [ Peon |0 et low | g | arsvepower | 1 o) otenttlow | buteng | o power
cpscyon | fowwnd apsipi | (lowwind e apaivyoi | lowuind
2| emenores 3| wanotes 2| eerotes ER i
Ge2) ) ) el
e s [Ty [ [
e || s roms s | e s | s | ot o s | s | s
o [P0 e copeat rechameand | ilne” |y ownend | KNS | i ioecs rechreand | e | oo ownans | 5T | e rechameand | e | yentowennd | "8 e ot echateand | Bl | yer lowaind .
ocionso | "o o scharte | g | crosepower [ o050 | Vo 1) pcsute | oot | rdvepewer | Perienie | ool 1) isharte | sutenns | o power o ) ichate | buteng | o power
1105 | apcry g | rowwind potentl €5 | copaciy i | i 11105 | cpacy i | tiowwind u [
PHa60-70 sHars0-70 pHerc0-7 ea-70
o) e e (=

ENVIRONMENTAL
EARTH SCIENCES

THE KNOW AND THE HOW

Hansen Bailey November 2012  Environmental Assessment DRAYTON SOUTH COAL PROJECT



