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1 Letter of Transmittal  

Contact: Andy Williams 

12 December 2012 

Waratah Coal 
Level 7, 380 Queen Street, 
Brisbane QLD4740 

Attention: Natasha McIntosh

plementary Soil Survey Ffor Proposed Open Cut Area
SUPPLEMENTARY SOIL SURVEY FOR PROPOSED OPEN CUT AREA 
CHINA FIRST COAL MINE 

Dear Natasha, 

At the request of the client, Waratah Coal; Cardno Ullman & Nolan Geotechnic (CUNG) have undertaken an 
additional soil survey to assist in the development approval process for the proposed China First Coal Mine 
near Alpha in Central Queensland. 

This request provides the methodology and findings of the survey. The scope and methodology followed 
herein has dictated by the client’s scope which is understood to adhere to directives from the regulator.

This survey should be construed as preliminary in nature which needs verification by additional work prior to 
commencement of cut activities. 

Thank you for your commission to undertake this investigation. Should you have any 
queries please do not hesitate to contact the undersigned. 

Yours faithfully, 

                                                         

Andrew Williams 
Principal Engineering Geologist / Project Director  
MS.Env.Mgmt., BSc.(Hons), Pg.Dip., CGeol 
for Cardno Ullman & Nolan Geotechnic 
Email:  soils@cardno.com.au

 

Cardno Ullman & Nolan 
Geotechnic Pty Ltd 
ABN 57 051 074 992 
  
 

71 Connors Road Mackay Old 4740 
Mackay Qld4741Australia 
Telephone: 07 4952 5255 
Facsimile:  07 4952 5455 
International:  +61 7 4952 5255 
soils@cardno.com.au 
www.cardno.com.au 
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2 Project Description 

The Galilee Coal Project (Northern Export Facility – also known as the China First Coal Mine – hereafter 
referred to as the ‘the project’ involves the development of the following:

 A new coal mine and associated infrastructure located near Alpha in the Galilee Basin, Central 
Queensland, and 

 A rail network between the mine and the Abbot Point State Development Area (APSDA) 

The project is being developed by Waratah Coal, a privately owned Australian Coal Exploration and Coal 
development company.  

The project comprises a new coal mine located in the Galilee Basin, Queensland, approximately 30 km to 
the North of Alpha and a new rail line connecting the mine to future coal terminal and stockpiling facilities in 
the Abbot Point State Development Area (ASPDA) and port loading facilities at the Port of Abbot Point. The 
Rail line and port components are not part of this current commission.  

Waratah Coal proposes to mine 1.4 billion tonnes of raw coal from its existing tenements, Exploration Permit 
for Coal (EPC) 1040 and part of EPC 1079 (mining lease application 70454). The mine development involves 
the construction of four 9 million tonnes per annum (Mtpa) underground long-wall coal mines, two 10 Mtpa 
open cut pits and two coal preparation plants both with raw washing capacity of 28 Mtpa. 

The annual Run-of-Mine (ROM) coal production will be 56 Mtpa to produce 40 Mtpa of saleable export highly 
volatile, low sulphur, steaming coal to international markets. At this scale of operation, the capital expense of 
$8.3 billion (AUD) to construct the mine and rail infrastructure is economically viable over the life of the 
project. 

The particular part of the project involved in this commission is the Open Cut areas of the Coal Mine near 
Alpha. Figure 1 shows the location of this site area. 

3 Methodology of Survey 

The scope of the survey was directed by the client following the scope requested by the regulator for 
additional soil survey. The survey will not meet usual density of sampling but is meant to be preliminary in 
nature to be followed by a more detailed later stage prior to excavation of the open pit. 

3.1 Field Work 

The field survey was conducted between 29th and 30th October to collect additional data on the soils of the 
project site (proposed open cut area on Kia Ora and Glen Innes Property)(Figure 1). This survey was 
undertaken over a period of two (2) days; consisted of primary sampling and visual assessments. Visual 
assessments were conducted continuously across the study area while traversing along the limited access 
tracks. Where visual assessments indicated a change in soils conditions outside of the pre-selected 
sampling grid, an additional sample was collected. 

Sampling strategies and survey plans were developed in accordance with the Technical Guidelines for the 
Environmental Management of Exploration and Mining in Queensland – Land Suitability Assessment 
Techniques (Department of Minerals and Energy, 1995). However the Kia Ora area was restricted to 
sampling along the linear Monklands road corridor on the eastern boundary. The land holder denied access 
to Kia Ora on 29th October. Glen Innes property was accessed but sampling was restricted to existing tracks. 
Primary sampling was conducted at 20 locations within the boundaries of the proposed open cut areas 
(figure 2). The location of each site was recorded using a global positioning system (GPS) with an accuracy 
of +/- 10 metres (m), see figure 2. 

Using a mechanical auger for holes 1 to 7 and hang auger for 8 to 20, samples holes were excavated to a 
depth of 100 centimetres (cm), where possible. Soil samples were collected from a minimum of five depths 
throughout the profile; typically 0 -10cm, 10 – 20cm, 20 – 30cm, 30 – 60cm and 60 – 100cm. Care was taken 
to ensure clean samples were taken from each of the five depths in order to avoid cross-contamination. 
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Sampling at evenly spaced intervals across the Bimblebox area of Glen Innes station (Figure 2) allowed for 
quantitative comparisons between chemical and physical parameters following analysis and best met the 
data requirements for determining the pre-mining land use suitable in accordance with the technical 
guidelines with the Environmental Management of Exploration and Mining in Queensland (Department of 
Minerals and Energy, 1995). The sampling for Kia Ora Station (KO1 & KO7) was restricted as access was 
denied on the 29th October to the property. The holes were then relocated along Monklands Road in the 
adjacent road corridor (Figure 3). Although not ideal we feel this still reflects the soil likely to be encountered 
on Kia Ora. 

Each sample was sealed in a clean plastic zip-lock bag. The bags were labelled with the sample site number 
and depth of sampling. At the completion of the field survey, bagged soil samples were grouped together into 
similar soil types based on field observations, soil physical characteristics and the topographical and 
vegetation characteristics of the survey site. This arrangement, coupled with a site map outlining soil 
sampling location, was used to select several representative samples of each soil type for further analysis of 
their chemical and physical properties. The selected samples were then packaged for transportation to a 
National Association of Testing Authorities (NATA) registered laboratory for chemical and physical analysis. 
Laboratory Testing 

3.1.1 Physical Testing

A total of five sampling locations were selected for physical laboratory analysis. Tests carried out by Mackay 
CUNG laboratory were gradings, Atterberg limits and Emerson class in accordance with AS1289. 

The physical laboratory results are summarised in table 1 below and given in Appendix B. 

Table 1 – Physical Laboratory Results 

Location Depth (m) Material 
Description

Gravel
Content 

(%)

Sand 
Content 

(%)

Clay & 
Silt 

Content 
(%)

Liquid 
Limit 
(%)

Plastic 
Limit 
(%)

Plastic 
Index
(%)

Emerso
n Class 

No.

Bimble Box 07 0.3-0.6 Silty Sand 0 78 22 NO ND NP 2

Bimble Box 10 0.1-0.2 Silty Sand 0 77 23 NO ND NP 2

Bimble Box 11 0.2-0.3 Silty Sand 0 79 21 NO ND NP 2

Monklands Road 
KO 2 0.3-0.6 Silty Sand 0 79 21 NO ND NP 2

Monklands Road 
KO 5 0.1-0.2 Silty Sand 0 73 27 NO ND NP 2

NO = Not Obtainable  ND = Non Determinable  NP = Non Plastic 
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3.1.2 Chemical Testing

Twenty two (22) samples were selected from those collected in the field and submitted to a NATA Certified 
Laboratory, ALS Environmental Laboratories in Brisbane, for chemical Analysis. Surface and subsurface 
sample from both the KO and BB areas were tested for: 

 Conductivity; 
 Chloride Concentration; 
 Soil pH; 
 Cation Exchange Capacity (CEC) with Exchangeable Sodium Percentage (ESP); and 
 The Sodium Absorption Ratio (SAR). 

Confirmation from ALS indicates that the samples were received in good condition and with recommended 
holding times.  

The results are given in Appendix C. 

4 Acid Sulphate Soils Assessment 

State Planning Policy 2/02 – Planning and Managing Development Involving Acid Sulphate Soils 
(Department of Infrastructure and Planning (DIP), 2002) sets out the State‟s interests concerning 
development involving acid sulphate soils in low-lying coastal areas. The policy applies only to certain types 
of development assessments in a strict list of local government areas as outlined in Annex 1 of the policy. 
Given that the Project falls outside of these areas, an assessment of the risk of acid sulphate soils is not 
relevant. We note also the soils test results indicated uniform alkaline soils and we consider that acid 
producing soils are unlikely to be encountered at this site.

5 Results and Discussions 

The available analytical data from the Waratah Coal's Galilee Coal Project's "the site” soil profile show the 
soil to be generally non sodic at the surface with a marked increases in sodicity with depth, exhibiting 
strongly sodic characteristics. The soil profile is moderately alkaline in nature with the pH ranging from 5.9 to 
9.4 pH units, with the majority of the tested pH readings ranging from 6-8 pH units. The soil contains no net 
acidity. The soil alkalinity directly affects the salinity and exchangeable sodium percentage (ESP), hence the 
soils are moderate to highly saline, however salt crusts were not observed and may go some way in 
explaining the high concentrations of chloride and sodium in the soil.  

Down the soil profile the ESP in the KO area(for example KO1)increases whilst the Sodium absorption ratio 
(SAR) decreases. Alternatively in the BB area, BB15 shows both variables to increase down the profile and 
whilst BB6 reveals a third set of trends with an increasing SAR and a decreasing ESP. This may implicitly 
reveal a trend of increasing sodium concentration, hence sodicity down the soil profile. 

The CEC of the soil generally suggests the soil profile to be largely macro and micro nutrient deficient for 
agronomic purpose.  

No conclusions can be drawn into the soil's viability for optimal plants, based on the analytical data. Analysis 
of nitrogen, phosphorous and organic carbon must be performed to quantify the topsoil for these purposes. 
“Preliminary Report on the Geochemical Assessment of the Galilee Coal Project – DRAFT” dated 10 
November 2012, was reviewed at the request of the client.  Although our survey did not go deep enough to 
validate its findings, the chemistry of the soil supports the findings of the EGI report. 
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6 Soil Management Units 

Based on field and laboratory assessments, ten soil management units (SMUs) were identified within the 
Project site. These SMUs were classified as the Britt and Nelson unit. The distribution of these units have
been mapped and presented in Figure 4. A description of each management unit is provided below. 

Britt Soil Management Unit- 

Australian soil classification: Brown - Grey Vertosol 
Topography and Landform Attributed: Landscapes of the Britt SMU consist primarily of gently 
undulating plains which have been extensively cleared for agriculture, slopes of 0.5 to 1%. 
Geology Unit: The physio-chemical characteristics of this soil are consistent with the soil’s 
development in close proximity to Tertiary basaltic geological formations. 
Native Vegetation: Cleared; Non-remnant. 
Physical Attributes: The Britt SMU consists primary of a grey to brownish-grey medium clay, with a 
consistent texture maintained through the profile. Field observations suggest a soil with small and 
irregular cracking at the surface, indicating a soil that is likely to shrink (dry) swell (wet). The soil is 
well structured with large (40-80mm), friable peds. A very fine sandy surface layer was present. 

7 Recommendations 

We have provided the soil mapping areas across the Open Cut area based on limited access, and
surrounding surrogate data survey data. We recommend at a later date we verify our mapping at a later date. 

The surface soils down to around 300mm depths seem to have the potential for reuse as topsoil for mine site 
remediation. This needs to be further confirmed with additional investigation into the nutrients levels of the 
soils. 

We have found that on the basis of our survey, no acid providing soils exist at site and therefore no 
management is required. 

We trust that you find this report of interest and look forward answering any queries and to being of service 
to Waratah Coal again in the near future. 

Additional investigation at a later stage is required to sample and test the soils in full area of Open Cut to 
meet appropriate regulatory requirements.  
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Figure  1 Site Location 
Figure  2 Borehole Locations- Glen Innes 
Figure  3 Borehole Locations-Kia Ora  
Figure  4 Distribution of Soil Management  
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APPENDIX A 

Descriptive Borehole Logs, Site Photographs  
and Daily Activity Summary 
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U23415 Waratah Coal Services – Soils Survey Daily Activites

28th October 2012 

Time Activity
Mobilise from Mackay to Rockampton

5pm Arrive at Alpha Motel

29th October 2012 

Time Activity
6.15am Woke up
6.45am Breakfast
7.00am Met with Jo Chen
7.45am Wash down
9.00am Finish wash down
9.15am Sign of wash down
9.45am Toolbox Check
9.45am Drive to site
10.15am Arrive at site – discussions with landowner who refused entry to land, 

discussion with Brisbane and waiting upon instruction
11.45am Jo Chen has mechanical car breakdown
12.30pm Arrive a Northern Site , chainage 41.7
12.45pm Start BH1
1.35pm Start BH2
2.00pm Start BH3
2.35pm Start BH4
3.05pm Start BH5
3.35pm Start BH6
4.05pm Start BH7
4.35pm Finish BH7 and demobilised for the day
4.55pm Left  Site
5.45pm Arrive at motel

30th October 2012 

Time Activity
6.15am Woke up
6.45am Breakfast
7.35am Days preparation
7.45am Leave for site
8.45am Arrive at site, start BH08
9.25am Start BH09
10.06am Start BH10
10.36am Start BH11
11.25am Start BH12
11.55am Start BH13
12.30pm Start BH14
12.55pm Start BH15
1.55pm Start BH16
2.26pm Start BH17
2.50pm Start BH18
3.10pm Start BH19
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3.35pm Start BH20
4.15pm Left site for motel
5.15pm Arrived back at  motel

31st October 2012

Time Activity
6.15am Woke up
7.00am Demobilisation from Alpha Motel to Rockampton and Mackay
2pm Arrive in Mackay
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Photographs 12 and 13
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Contractor : Cardno UNG
Drill Rig : Hand Auger
Mounting : Auger
Diameter: 75 mm
Coords : 443071.0 m E 7408376.0 m N MGA94

BOREHOLE LOG
Borehole No. : BB 07

Sheet : 1  of  1

Hole Commenced : 29.10.12
Hole Completed : 29.10.12
Logged By : AW
Checked By : AW
Surface R.L. (m) : 339.00 WSG 84

Client : Waratah Coal
Project : Waratah Coal Mapping Galilee
Basin
Job No : U23415
Site : China First Coal Mine
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Silty Sand; dark brown, fine grained, with rootlets and organics at
surface (SANDY LOAM)
MPS 1   LL NP   P75 30

becoming brown, no organics, no structure, peds up to 20mm

Silty Sand; orange-brown, fine grained, (SANDY LOAM), no
structure
MPS 0.5   LL NP   P75 35

See phtographs 14 and 15

BB 08 TERMINATED AT 1.00 m
Surface Feature: flat, mature gums, low strubs and grasses
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Contractor : Cardno UNG
Drill Rig : Hand Auger
Mounting : Auger
Diameter: 75 mm
Coords : 441268.0 m E 7408766.0 m N MGA94
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Hole Commenced : 30.10.12
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Logged By : AW
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Client : Waratah Coal
Project : Waratah Coal Mapping Galilee
Basin
Job No : U23415
Site : China First Coal Mine
Location : Glen Innis Track - Bimble Box
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Silty Sand; dark brown, fine grained, with rootlets, (Sandy Loam)
MPS 2   LL NP   P75 30

becoming pale brown, gradational change, no structure and no
organics

Silty Sandy Gravel; dark orange-brown mottled brown and grey,
angular, sandstone
MPS 20   LL NP   P75 15

See photographs 16 and 17
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Contractor : Cardno UNG
Drill Rig : Hand Auger
Mounting : Auger
Diameter: 75 mm
Coords : 441579.0 m E 7408077.0 m N MGA94
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Logged By : AW
Checked By : AW
Surface R.L. (m) : 350.00 WSG 84

Client : Waratah Coal
Project : Waratah Coal Mapping Galilee
Basin
Job No : U23415
Site : China First Coal Mine
Location : Glen Innis Track - Bimble Box
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Silty Sand; dark brown, fine grained
MPS 1   LL NP   P75 40

becoming pale brown

peds up to 45mm

Silty Clayey Sand; brown mottled pale brown-biege, fine grained,
peds up to 40mm with orange-brown staining along fissures
MPS 1   LL NP   P75 50

occassional dark red-brown streaks and mottles, iron staining

See photographs 18 and 19

BB 10 TERMINATED AT 1.00 m
Surface Feature: flat, anthills, mature remnant vegetation - trees,
shrubs
Drainage: to north

NAT

B-1

B-2

B-3

B-4

B-5

0.10m

0.20m

0.30m

0.60m

STRATA

G
ra

ph
ic

 L
og

M
oi

st
ur

e

D
ep

th
 (m

)

R
L 

(m
 W

S
G

 8
4)

C
la

ss
ifi

ca
tio

n

C
on

si
st

en
cy

TESTINGVISUAL SOIL DESCRIPTION

Description
(SOIL NAME; plasticity/grain size, colour, particle

shape, secondary components, minor constituents)
(ROCK NAME; grain size, colour, minor constituents)
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Contractor : Cardno UNG
Drill Rig : Hand Auger
Mounting : Auger
Diameter: 75 mm
Coords : 440824.0 m E 7409651.0 m N MGA94

BOREHOLE LOG
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Hole Completed : 30.10.12
Logged By : AW
Checked By : AW
Surface R.L. (m) : 348.00 WSG 84

Client : Waratah Coal
Project : Waratah Coal Mapping Galilee
Basin
Job No : U23415
Site : China First Coal Mine
Location : Glen Innis Track - Bimble Box
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Silty Sand; dark brown, fine grained, , no strucutre (Sandy Loam)
MPS 1   LL NP   P75 30

becoming pale brown

becoming orange- brown
MPS 1   LL NP  P75 35

See photographs 20 and 21

BB 11 TERMINATED AT 1.00 m
Surface Feature: flat, mature remnant 150m south of Kia Ora
boundary
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TESTINGVISUAL SOIL DESCRIPTION

Description
(SOIL NAME; plasticity/grain size, colour, particle

shape, secondary components, minor constituents)
(ROCK NAME; grain size, colour, minor constituents)
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Contractor : Cardno UNG
Drill Rig : Hand Auger
Mounting : Auger
Diameter: 75 mm
Coords : 440568.0 m E 7411182.0 m N MGA94

BOREHOLE LOG
Borehole No. : BB 11

Sheet : 1  of  1

Hole Commenced : 30.10.12
Hole Completed : 30.10.12
Logged By : AW
Checked By : AW
Surface R.L. (m) : 349.00 WSG 84

Client : Waratah Coal
Project : Waratah Coal Mapping Galilee
Basin
Job No : U23415
Site : China First Coal Mine
Location : Glen Innis Track - Bimble Box
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Silty Sand; dark brown, fine grained, with rootlets and organics
(Sandy Loam)
MPS 1   LL NP   P75 40
Silty Sand, brown, fine grained, no structure or organics, peds size up
to 5mm

Silty Sand; brown, fine grained, slightly cemented
MPS 1   LL NP   P75 45

Clayey Silty Sand; brown, ped size up to 40mm, uncemented, no
structure or organic gradational

becoming orange-brown mottled biege, ped size up to 20mm

See photographs 22 and 23

BB 12 TERMINATED AT 1.00 m
Surface Feature: flat, mature, bimble box grass, shrubs and trees
Drainage: to north-east
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Description
(SOIL NAME; plasticity/grain size, colour, particle

shape, secondary components, minor constituents)
(ROCK NAME; grain size, colour, minor constituents)
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Contractor : Cardno UNG
Drill Rig : Hand Auger
Mounting : Auger
Diameter: 75 mm
Coords : 442783.0 m E 7410293.0 m N MGA94

BOREHOLE LOG
Borehole No. : BB 12

Sheet : 1  of  1

Hole Commenced : 30.10.12
Hole Completed : 30.10.12
Logged By : AW
Checked By : AW
Surface R.L. (m) : 338.00 WSG 84

Client : Waratah Coal
Project : Waratah Coal Mapping Galilee
Basin
Job No : U23415
Site : China First Coal Mine
Location : Glen Innis Track - Bimble Box
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Silty Sand; dark brown, with rare gravel, angular (sandy Loam)
MPS 10   LL NP   P75 30

Silty Gravelly Sand; brown, fine grained
MPS 10   LL NP   P75 30

Silty Gravelley Sand, dark brown mottled grey and pale brown,
sub-angular to angular sandstone

becoming very hard augering (possibly weathered rock)

Photographs 24 and 25
BB 13 TERMINATED AT 0.75 m
Refusal
Surface Feature: flat, mature, bimblebox remunant trees, shrubs and
grass
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TESTINGVISUAL SOIL DESCRIPTION

Description
(SOIL NAME; plasticity/grain size, colour, particle

shape, secondary components, minor constituents)
(ROCK NAME; grain size, colour, minor constituents)
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Contractor : Cardno UNG
Drill Rig : Hand Auger
Mounting : Auger
Diameter: 75 mm
Coords : 442218.0 m E 7410304.0 m N MGA94

BOREHOLE LOG
Borehole No. : BB 13

Sheet : 1  of  1

Hole Commenced : 30.10.12
Hole Completed : 30.10.12
Logged By : AW
Checked By : AW
Surface R.L. (m) : 339.00 WSG 84

Client : Waratah Coal
Project : Waratah Coal Mapping Galilee
Basin
Job No : U23415
Site : China First Coal Mine
Location : Glen Innis Track - Bimble Box
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Silty Sand; dark brown, fine grained, with rootlets and surface
organics
MPS 1   LL NP   P75 25
Silty Sand; brown, fine grained, with rare roots and rare angular
gravels
MPS 7   LL 15   P75 30

Silty Sand; brown-grey mottled orange-brown, fine grained, with
gravel
MPS 10   LL 20   P75

See photographs 26 and 27

BB 14 TERMINATED AT 1.00 m
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Description
(SOIL NAME; plasticity/grain size, colour, particle

shape, secondary components, minor constituents)
(ROCK NAME; grain size, colour, minor constituents)
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Contractor : Cardno UNG
Drill Rig : Hand Auger
Mounting : Auger
Diameter: 75 mm
Coords : 441580.0 m E 7410140.0 m N MGA94

BOREHOLE LOG
Borehole No. : BB 14

Sheet : 1  of  1

Hole Commenced : 30.10.12
Hole Completed : 30.10.12
Logged By : AW
Checked By : AW
Surface R.L. (m) : 354.00 WSG 84

Client : Waratah Coal
Project : Waratah Coal Mapping Galilee
Basin
Job No : U23415
Site : China First Coal Mine
Location : Glen Innis Track - Bimble Box
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Silty Sand; dark brown, fine grained, with rootlets and organics
MPS 1   LL NP   P75 40

Silty Sand; pale brown, fine grained
MPS 0.5   LL NP   P75 40

hard, slow augering due to slight cementation

Gravelly Silty Sand; orange-brown mottled grey, fine grained, fine to
coarse grained, angular sandstone gravel
MPS 20   LL NP   P75 30

See photographs 28 and 29

BB 15 TERMINATED AT 1.00 m
Surface Feature: flat, mature bimle box material trees
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(SOIL NAME; plasticity/grain size, colour, particle

shape, secondary components, minor constituents)
(ROCK NAME; grain size, colour, minor constituents)
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Contractor : Cardno UNG
Drill Rig : Hand Auger
Mounting : Auger
Diameter: 75 mm
Coords : 442839.0 m E 7408851.0 m N MGA94

BOREHOLE LOG
Borehole No. : BB 15

Sheet : 1  of  1

Hole Commenced : 30.10.12
Hole Completed : 30.10.12
Logged By : AW
Checked By : AW
Surface R.L. (m) : 350.00 WSG 84

Client : Waratah Coal
Project : Waratah Coal Mapping Galilee
Basin
Job No : U23415
Site : China First Coal Mine
Location : Glen Innis Track - Bimble Box
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Silty Sand; dark brown, fine grained, with organics and rootlets at
surface (Sandy Loam)
MPS 1   LL NP   P75 15
Silty Sand; brown, fine grained, no organics, no structure
occassional pale brown mottling

Silty Sand; orange-brown, fine to medium grained, peds up to
20mm, no structure, no organics
MPS 2   LL NP   P75 25

occassional pale brown mottling

See photographs 30 and 31

BB 16 TERMINATED AT 1.00 m
Surface Feature: flat, mature trees, shrubs and grasses
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TESTINGVISUAL SOIL DESCRIPTION

Description
(SOIL NAME; plasticity/grain size, colour, particle

shape, secondary components, minor constituents)
(ROCK NAME; grain size, colour, minor constituents)
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Contractor : Cardno UNG
Drill Rig : Hand Auger
Mounting : Auger
Diameter: 75 mm
Coords : 442328.0 m E 7408379.0 m N MGA94

BOREHOLE LOG
Borehole No. : BB 16

Sheet : 1  of  1

Hole Commenced : 30.10.12
Hole Completed : 30.10.12
Logged By : AW
Checked By : AW
Surface R.L. (m) : 345.00 WSG 84

Client : Waratah Coal
Project : Waratah Coal Mapping Galilee
Basin
Job No : U23415
Site : China First Coal Mine
Location : Glen Innis Track - Bimble Box
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0.07

0.79

L

MD
M

Silty Sand; dark brown, fine grained, with organics and rootlets
(Sandy Loam)
 MPS  1 LL  0 P75  30
Silty Sand; pale brown, fine grained, no structure, no organics
MPS 2   LL NP   P75 35

Gravelley Silty Sand, pale brown, fine to coarse grained gravels,
angular (possible weathered rock)
MPS  2   LL NP   P75 35

See photographs 32 and 33

BB 17 TERMINATED AT 0.79 m
Refusal
Surface Feature: gentle slope 2 degrees to east, slightly cemented
sands exist along road within 10m of auger hole
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TESTINGVISUAL SOIL DESCRIPTION

Description
(SOIL NAME; plasticity/grain size, colour, particle

shape, secondary components, minor constituents)
(ROCK NAME; grain size, colour, minor constituents)
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Contractor : Cardno UNG
Drill Rig : Hand Auger
Mounting : Auger
Diameter: 75 mm
Coords : 440703.0 m E 7407514.0 m N MGA94
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Hole Commenced : 30.10.12
Hole Completed : 30.10.12
Logged By : AW
Checked By : AW
Surface R.L. (m) : 359.00 WSG 84

Client : Waratah Coal
Project : Waratah Coal Mapping Galilee
Basin
Job No : U23415
Site : China First Coal Mine
Location : Glen Innis Track - Bimble Box
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1.00

LM

Silty Sand; fine grained, no structure, organics at surface (Sandy
Loam)

Silty Sand, pale brown, fine graind, gradational
MPS  0.5  LL 20  P75 35

tree roots at 0.5m

becoming orange-brown - powdery

see photographs 34 and 35

BB 18 TERMINATED AT 1.00 m
Surface Feature: flat, 3m from track
Vegetation: mature trees, shrubs and grasses
Drainage: to east
See phograph 34 and 35
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Contractor : Cardno UNG
Drill Rig : Hand Auger
Mounting : Auger
Diameter: 75 mm
Coords : 441951.0 m E 7407610.0 m N MGA94

BOREHOLE LOG
Borehole No. : BB 18

Sheet : 1  of  1

Hole Commenced : 30.10.12
Hole Completed : 30.10.12
Logged By : AW
Checked By : AW
Surface R.L. (m) : 345.00 WSG 84

Client : Waratah Coal
Project : Waratah Coal Mapping Galilee
Basin
Job No : U23415
Site : China First Coal Mine
Location : Glen Innis Track - Bimble Box
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Silty Sand; dark brown, fine grained, (Sandy Loam)
Silty Sand, brown, gradation colour change, ped up to 20mm, no
structure, no organics

Becoming light brown

See photographs 36 and 37

BB 19 TERMINATED AT 1.00 m
Surface Feature: flat, mature
Vegetation: trees and grasses, 4m from track, soft sands on track 50m
to west
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Contractor : Cardno UNG
Drill Rig : Hand Auger
Mounting : Auger
Diameter: 75 mm
Coords : 442329.0 m E 7406839.0 m N MGA94

BOREHOLE LOG
Borehole No. : BB 19

Sheet : 1  of  1

Hole Commenced : 30.10.12
Hole Completed : 30.10.12
Logged By : AW
Checked By : AW
Surface R.L. (m) : 341.00 WSG 84

Client : Waratah Coal
Project : Waratah Coal Mapping Galilee
Basin
Job No : U23415
Site : China First Coal Mine
Location : Glen Innis Track - Bimble Box
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1.00

L
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D

Silty Sand; dark brown, fine grained, ped size up to 30mm, no
organics, no structure (sandy Loam)
MPS 1   LL NP   P75 35

Silty Sand; orange-brown, fine grained, no organics, no structure
MPS 1   LL NP   P75 30

becoming gravelley, angular, dark brown sandstone

See photographs 38 and 39

BB 20 TERMINATED AT 1.00 m
Surface Feature: gentle slope 1 degree to north-east
Vegetation: mature trees and shrubs and grasses
Drainage: to north-east, fire break scraped surface
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Contractor : Cardno UNG
Drill Rig : Hand Auger
Mounting : Auger
Diameter: 75 mm
Coords : 442386.0 m E 7406351.0 m N MGA94

BOREHOLE LOG
Borehole No. : BB 20

Sheet : 1  of  1

Hole Commenced : 30.10.12
Hole Completed : 30.10.12
Logged By : AW
Checked By : AW
Surface R.L. (m) : 349.00 WSG 84

Client : Waratah Coal
Project : Waratah Coal Mapping Galilee
Basin
Job No : U23415
Site : China First Coal Mine
Location : Glen Innis Track - Bimble Box
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Silty Sand; pale brown, fine grained, slighly clayey, ped size
10-30mm, occassional root with occassional black (root staining) with
rare gravels (sandy Loam)
MPS 10   LL NP   P75 40

Silty Clay; green-brown, (VERTOSOL) no structure
MPS 1   LL 30   P75 75

See photographs 1 and 2

KO 01 TERMINATED AT 1.00 m
Surface Feature: Disturbed devegetation, very flat, 10m from road
Vegetation: grass, sparce small trees
Drainage: to south west
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Contractor : Cardno UNG
Drill Rig : Cruiser
Mounting : Auger
Diameter: 75 mm
Coords : 448507.0 m E 7419082.0 m N MGA94

BOREHOLE LOG
Borehole No. : KO 01

Sheet : 1  of  1

Hole Commenced : 29.10.12
Hole Completed : 29.10.12
Logged By : AW
Checked By : AW
Surface R.L. (m) :  WSG 84

Client : Waratah Coal
Project : Waratah Coal Mapping Galilee
Basin
Job No : U23415
Site : China First Coal Mine
Location : Kia Ora - CH41.7km
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1.20

L

MD

M

D

M

Silty Sandy loam; brown, fine grained, (Aedian)
MPS  2   LL NP   P75  30

becoming orange-brown
MPS 0.5    LL NP    P75  21

See photographs 3 to 5

KO 02 TERMINATED AT 1.20 m
Surface Feature: side of road, mature cactus grasses, flat lagoon
creek 200m west
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Contractor : Cardno UNG
Drill Rig : Cruiser
Mounting : Auger
Diameter: 75 mm
Coords : 447404.0 m E 7417411.0 m N MGA94

BOREHOLE LOG
Borehole No. : KO 02

Sheet : 1  of  1

Hole Commenced : 29.10.12
Hole Completed : 29.10.12
Logged By : AW
Checked By : AW
Surface R.L. (m) :  WSG 84

Client : Waratah Coal
Project : Waratah Coal Mapping Galilee
Basin
Job No : U23415
Site : China First Coal Mine
Location : Kia Ora - CH39.7km
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Silty Sandy loam; pale brown, fine grained, powdery, with rare
rootlets, Aeolian, no structure
MPS 2   LL NP   P75 25

Sandy Silty Clay; brown, with fissures and slicken  sides,
VERTOSOL
MPS 1   LL 20   P75 65

See photographs 6 and 7

KO 03 TERMINATED AT 1.00 m
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shape, secondary components, minor constituents)
(ROCK NAME; grain size, colour, minor constituents)
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Contractor : Cardno UNG
Drill Rig : Cruiser
Mounting : Auger
Diameter: 75 mm
Coords : 446459.0 m E 7415615.0 m N MGA94

BOREHOLE LOG
Borehole No. : KO 03

Sheet : 1  of  1

Hole Commenced : 29.10.12
Hole Completed : 29.10.12
Logged By : AW
Checked By : AW
Surface R.L. (m) : 334.00 WSG 84

Client : Waratah Coal
Project : Waratah Coal Mapping Galilee
Basin
Job No : U23415
Site : China First Coal Mine
Location : Kia Ora - CH37.7km
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0.55

1.10

F
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M

Sandy Powdery silt; pale brown, with fine grained sand, trace rare
gravels and rootlets (LOAM)
MPS 10   LL 20   P75 55

no gravels

Silty Sandy Gravel; dark brown, angular, shaped ped up to 20mm
(ALLUVIAL)
MPS 20   LL NP   P75 30

No photographs taken

KO 04 TERMINATED AT 1.10 m
Surface Feature: flat immature grass and bush, 10m from road
Drainage: to east grass sparse and anthills
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TESTINGVISUAL SOIL DESCRIPTION

Description
(SOIL NAME; plasticity/grain size, colour, particle

shape, secondary components, minor constituents)
(ROCK NAME; grain size, colour, minor constituents)

C
U

_L
IB

_0
6.

G
LB

  L
og

  C
U

 B
O

R
E

H
O

LE
 L

O
G

  U
23

41
5_

LO
G

S
.G

PJ
  <

<D
ra

w
in

gF
ile

>>
  2

9/
11

/2
01

2 
14

:5
2 

 8
.3

0.
00

3 
 D

ev
el

op
ed

 b
y 

D
at

ge
l

Contractor : Cardno UNG
Drill Rig : Cruiser
Mounting : Auger
Diameter: 75 mm
Coords : 445571.0 m E 7413978.0 m N MGA94

BOREHOLE LOG
Borehole No. : KO 04

Sheet : 1  of  1

Hole Commenced : 29.10.12
Hole Completed : 29.10.12
Logged By : AW
Checked By : AW
Surface R.L. (m) : 332.00 WSG 84

Client : Waratah Coal
Project : Waratah Coal Mapping Galilee
Basin
Job No : U23415
Site : China First Coal Mine
Location : Kia Ora - CH35.7km
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TestingSampling

DRILLING

very soft
soft
firm
stiff

very stiff
hard

very loose
loose

medium dense
dense

very dense

D
M
W

Dry
Moist
Wet

MPS
LL
P75

Moisture Visual Description Method Bit SupportConsistency Sampling
Roller
Blank
V bit

TC bit
Diamond

Maximum particle size
Liquid Limit

% passing 75um sieve

Casing
Mud

Nil

U
D
N
PP
B
ES
LAB
DUP
SPLIT

Undisturbed Sample & Size in mm
Disturbed Sample

Standard Penetration Test & Result
Pocket Penetrometer Value

Bulk Sample
Environmental Sample

Sample sent to Lab
Duplicate Sample

Split Sample
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B
V
T
D

VS
S
F
St
VSt
H
VL
L
MD
D
VD
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W
P
H
C
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V

Auger
Washbore

Percussion
Hammer

Core
Rotary air flush

Vibrocore

C
M
N

0.5

1.0

331.5

331.0
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0.38

1.00

F

St

VSt

D

M

Sandy Silt loam; pale brown, fine grained sand, powdery, no
organics

Silty Clay; green-brown, with rare gravels,  angular, with some
fissures peds up to 10mm

KO 05 TERMINATED AT 1.00 m
Surface Feature: flat, mature gums and shrubs, grasses, 10m from
road, standing water next to road 30m away
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TESTINGVISUAL SOIL DESCRIPTION

Description
(SOIL NAME; plasticity/grain size, colour, particle

shape, secondary components, minor constituents)
(ROCK NAME; grain size, colour, minor constituents)
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Contractor : Cardno UNG
Drill Rig : Hand Auger
Mounting : Auger
Diameter: 75 mm
Coords : 444482.0 m E 7412447.0 m N MGA94

BOREHOLE LOG
Borehole No. : KO 05

Sheet : 1  of  1

Hole Commenced : 29.10.12
Hole Completed : 29.10.12
Logged By : AW
Checked By : AW
Surface R.L. (m) : 331.00 WSG 84

Client : Waratah Coal
Project : Waratah Coal Mapping Galilee
Basin
Job No : U23415
Site : China First Coal Mine
Location : Kia Ora - CH33.7km
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DRILLING

very soft
soft
firm
stiff

very stiff
hard

very loose
loose

medium dense
dense

very dense

D
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W

Dry
Moist
Wet

MPS
LL
P75

Moisture Visual Description Method Bit SupportConsistency Sampling
Roller
Blank
V bit

TC bit
Diamond

Maximum particle size
Liquid Limit

% passing 75um sieve

Casing
Mud

Nil

U
D
N
PP
B
ES
LAB
DUP
SPLIT

Undisturbed Sample & Size in mm
Disturbed Sample

Standard Penetration Test & Result
Pocket Penetrometer Value

Bulk Sample
Environmental Sample

Sample sent to Lab
Duplicate Sample

Split Sample
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D
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VD
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Washbore
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Rotary air flush
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0.5

1.0

330.5

330.0
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0.28

1.00

F

M

D

Sandy Silt; pale grey-biege, fine grained sand, sandy loam, ped size
20mm , no organics (LOAM)
becoming less gravel
MPS 4   LL NP   P75  60

Silty Clay; dark brown, with pale brown, angular gravels of
Sandstone, with fine grained sand, ped size 8mm, no fissures
(VERTOSOL)

becoming less gravelly
MPS 4   LL 35   P75 65
MPS 20   LL 25   P75 60

KO 06 TERMINATED AT 1.00 m
Surface Feature: flat, mature gums 15m from road
Vegetation: grasses and low bushes
Drainage: drains to east
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TESTINGVISUAL SOIL DESCRIPTION

Description
(SOIL NAME; plasticity/grain size, colour, particle

shape, secondary components, minor constituents)
(ROCK NAME; grain size, colour, minor constituents)
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Contractor : Cardno UNG
Drill Rig : Cruiser
Mounting : Auger
Diameter: 75 mm
Coords : 443638.0 m E 7410474.0 m N MGA94

BOREHOLE LOG
Borehole No. : KO 06

Sheet : 1  of  1

Hole Commenced : 29.10.12
Hole Completed : 29.10.12
Logged By : AW
Checked By : AW
Surface R.L. (m) : 330.00 WSG 84

Client : Waratah Coal
Project : Waratah Coal Mapping Galilee
Basin
Job No : U23415
Site : China First Coal Mine
Location : Kia Ora - Bimble Box
CH31.7km
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DRILLING

very soft
soft
firm
stiff

very stiff
hard

very loose
loose

medium dense
dense

very dense

D
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W

Dry
Moist
Wet

MPS
LL
P75

Moisture Visual Description Method Bit SupportConsistency Sampling
Roller
Blank
V bit

TC bit
Diamond

Maximum particle size
Liquid Limit

% passing 75um sieve

Casing
Mud

Nil
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LAB
DUP
SPLIT

Undisturbed Sample & Size in mm
Disturbed Sample

Standard Penetration Test & Result
Pocket Penetrometer Value

Bulk Sample
Environmental Sample

Sample sent to Lab
Duplicate Sample

Split Sample
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WARATAH COAL 
CHINAS FIRST COAL MINE 

22 November 2012 Cardno 9 

` 

Photo 1 KO 1 – Typical surface features

Photo 2 KO 1 – Soil profile 0.0 – 1.0m
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WARATAH COAL 
CHINAS FIRST COAL MINE 

22 November 2012 Cardno 10
Photo 5 KO 2 - Soil profile on Auger

Photo 3 KO 2 – Typical Surface 
Features

KO 2 – Soil Profile

Photo 4 KO 2 - Soil Profile0.0 – 1.0m

Photo 3 KO 2 – Typical Surface Features
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WARATAH COAL 
CHINAS FIRST COAL MINE 

22 November 2012 Cardno 11

Photo 6 KO 3 – Typical surface features

Photo 7 KO 3 – Soil Profile 0.0 – 1.0m
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WARATAH COAL 
CHINAS FIRST COAL MINE 

22 November 2012 Cardno 12

Photo 8 KO 5 – Typical surface features

Photo 9 KO 5 – Soil Profile 0.0 – 1.0m
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WARATAH COAL 
CHINAS FIRST COAL MINE 

22 November 2012 Cardno 13

Photo 10 KO 6 – Typical surface features

Photo 11 KO 6 – Soil Profile 0.0 – 1.0m
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WARATAH COAL 
CHINAS FIRST COAL MINE 

22 November 2012 Cardno 14

Photo 12 KO 7 – Typical surface features

Photo 13 KO 7 – Soil Profile 0.0 – 1.0m
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WARATAH COAL 
CHINAS FIRST COAL MINE 

22 November 2012 Cardno 15

Photo 14 BB 8 – Typical surface features

Photo 15 BB 8 – Soil Profile 0.0 – 1.0m
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WARATAH COAL 
CHINAS FIRST COAL MINE 

22 November 2012 Cardno 16

Photo 16 BB 9 – Typical surface features

Photo 17 BB 9 – Soil Profile 0.0 – 1.0m
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WARATAH COAL 
CHINAS FIRST COAL MINE 

22 November 2012 Cardno 17

Photo 18 BB 10 – Typical surface features

Photo 19 BB 10 – Soil Profile 0.0 – 1.0m
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WARATAH COAL 
CHINAS FIRST COAL MINE 

22 November 2012 Cardno 18

Photo 20 BB 11 – Typical surface features (Notice ant hills)

Photo 21 BB 11 – Soil Profile 0.0 – 1.0m

A p p e n d i c e s  |  Supplementary Soil Survey for Open Cut Area
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WARATAH COAL 
CHINAS FIRST COAL MINE 

22 November 2012 Cardno 19

Photo 22 BB 12 – Typical surface features 

Photo 23 BB 12 – Soil Profile 0.0 – 1.0m
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WARATAH COAL 
CHINAS FIRST COAL MINE 

22 November 2012 Cardno 20

Photo 24 BB 13 – Typical surface features 

Photo 25 BB KO 13 – Soil Profile 0.0 – 1.0m
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WARATAH COAL 
CHINAS FIRST COAL MINE 

22 November 2012 Cardno 21

Photo 26 BB 14 – Typical surface features 

Photo 27 BB 14 – Soil Profile 0.0 – 1.0m
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WARATAH COAL 
CHINAS FIRST COAL MINE 

22 November 2012 Cardno 22

Photo 28 BB 15 – Typical surface features (Notice ant hill in the distance)

Photo 29 BB 15 – Soil Profile 0.0 – 1.0m
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WARATAH COAL 
CHINAS FIRST COAL MINE 

22 November 2012 Cardno 23

Photo 30 BB 16 – Typical surface features 

Photo 31 BB 16 – Soil Profile 0.0 – 1.0m
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WARATAH COAL 
CHINAS FIRST COAL MINE 

22 November 2012 Cardno 24

Photo 32 BB 17 – Typical surface features 

Photo 33 BB 17 – Soil Profile 0.0 – 1.0m
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WARATAH COAL 
CHINAS FIRST COAL MINE 

22 November 2012 Cardno 25

Photo 34 BB 18 – Typical surface features 

Photo 35 BB 18 – Soil Profile 0.0 – 1.0m
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WARATAH COAL 
CHINAS FIRST COAL MINE 

22 November 2012 Cardno 26

Photo 36 BB 19 – Typical surface features 

Photo 37 BB 19 – Soil Profile 0.0 – 1.0m
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WARATAH COAL 
CHINAS FIRST COAL MINE 

22 November 2012 Cardno 27

Photo 38 BB 20 – Typical surface features 

Photo 39 BB 20 – Soil Profile 0.0 – 1.0m
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WARATAH COAL 
CHINA FIRST COAL MINE 

12 December 2012 Cardno 11
L:\Engineer Reports\U23415 Waratah Coal_Mapping-Galilee Basin\Correspondance\U23415_Waratah Coal Report Version 1_ Final.doc

APPENDIX B 

Physical Test Results 
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ULLMAN & NOLAN  UNGR 1 G

Technical Services Pty Ltd (-/12/05)

A.C.N. 103 205 205
REPORT ON SOIL CLASSIFICATION 

Sheet 1 of 1 Mackay Laboratory

CLIENT: Waratah Coal JOB NO: U23415 LAB REF NO: 12-6901ABC

PROJECT: China First Coal Mine SAMPLED BY: CUNG DATE: 1.11.12

LOCATION: Glenn Innis TESTED BY: DATE: 2.11.12

MATERIAL: Bimble Box 7, Depth 0.30-0.60m CHECKED BY: NJR DATE: 7.11.12

TEST PROCEDURES: AS 1289.3.1.1,3.2.1,3.3.1,3.4.1,3.6.1,3.8.1 CLIENT REF:  -
2 0 1 0 0 -2 0 0 -2 0 0 -2 0 0 0 -2 0 0
2 ## 1 ## 0 ## 0 0 ## 0 0 ## 0 # 0 # 0 ##
5 0 0 0
5 ## 0 ##
7 0 0 0
7 ## 0 ##

10 0 0 0
10 ## 0 ##
13 0 0 -2
13 ## 0 ##
19 0 0 0
19 ## 0 ##
27 0 0 -2
27 ## 0 ##
38 0 0 0
38 ## 0 ##
53 0 0 -2
53 ## 0 ##
75 0 0 0
75 ## clay silt sand gravel cobbles 0 ##

1 0 fine medium  coarse fine  medium coarse fine   medium coarse 0 0
1 ## ... ... ... ... ... ... ... ... 0 ##

Particle Percent Particle Percent Liquid Plastic Plasticity Linear   Soil Particle

Size Passing Size Passing Limit Limit Index Shrinkage   Density

(mm) (%) (mm) (%) (%) (%) (%) (%)   (g/cm3)
150.0 Not Obtainable Non Determinable Non Plastic  -  -
75.0 Classification: Silty Sand

37.5 100 (SP)
19.0 100

9.5 100 Emerson Class No. 2 Type of Water: Distilled Temperature of Water: 23°C

4.75 100 Preparation History of Atterberg Limits

2.36 100 Sample : Natural/Air Dried/Oven Accredited No. 910

1.18 92 Sieved: Wet/dry Certificate No. 12-6901A

0.600 80 Date of   Issue 7.11.12

0.425 73 Linear Shrinkage Data

0.300 65 Length of Mould (mm) :

0.150 44 Sample:  -
0.075 22
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022 20 0 0 031 27
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ULLMAN & NOLAN  UNGR 1 G

Technical Services Pty Ltd (-/12/05)

A.C.N. 103 205 205
REPORT ON SOIL CLASSIFICATION 

Sheet 1 of 1 Mackay Laboratory

CLIENT: Waratah Coal JOB NO: U23415 LAB REF NO: 12-6902ABC

PROJECT: China's First Coal Mine SAMPLED BY: CUNG DATE: 1.11.12

LOCATION: Glenn Innis TESTED BY: DATE: 2-6.11.12

MATERIAL: Bimble Box 10, depth 0.10-0.20m CHECKED BY: NJR DATE: 7.11.12

TEST PROCEDURES: AS 1289.3.1.1,3.2.1,3.3.1,3.4.1,3.6.1,2.1.1,3.8.1 CLIENT REF:  -
2 0 1 0 0 -2 0 0 -2 0 0 -2 0 0 0 -2 0 0
2 ## 1 ## 0 ## 0 0 ## 0 0 ## 0 # 0 # 0 ##
5 0 0 0
5 ## 0 ##
7 0 0 0
7 ## 0 ##

10 0 0 0
10 ## 0 ##
13 0 0 -2
13 ## 0 ##
19 0 0 0
19 ## 0 ##
27 0 0 -2
27 ## 0 ##
38 0 0 0
38 ## 0 ##
53 0 0 -2
53 ## 0 ##
75 0 0 0
75 ## clay silt sand gravel cobbles 0 ##

1 0 fine medium  coarse fine  medium coarse fine   medium coarse 0 0
1 ## ... ... ... ... ... ... ... ... 0 ##

Particle Percent Particle Percent Liquid Plastic Plasticity Linear   Soil Particle

Size Passing Size Passing Limit Limit Index Shrinkage   Density

(mm) (%) (mm) (%) (%) (%) (%) (%)   (g/cm3)
150.0 Not Obtainable Non Determinable Non Plastic  -  -
75.0 Classification: Silty Sand

37.5 100 (SP)
19.0 100

9.5 100 Emerson Class No. 2 Type of Water: Distilled Temperature of Water: 23°C

4.75 100 Preparation History of Atterberg Limits

2.36 100 Sample : Natural/Air Dried/Oven Accredited No. 910

1.18 97 Sieved: Wet/dry Certificate No. 12-6902A

0.600 87 Date of   Issue 7.11.12

0.425 79 Linear Shrinkage Data

0.300 69 Length of Mould (mm) :

0.150 41 Sample:  -
0.075 23
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023 13 0 0 030 34

This document is issued in accordance with NATA's accreditation requirements.
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ULLMAN & NOLAN  UNGR 1 G

Technical Services Pty Ltd (-/12/05)

A.C.N. 103 205 205
REPORT ON SOIL CLASSIFICATION 

Sheet 1 of 1 Mackay Laboratory

CLIENT: Waratah Coal JOB NO: U23415 LAB REF NO: 12-6903ABC

PROJECT: China First Coal Mine SAMPLED BY: CUNG DATE: 1.11.12

LOCATION: Glenn Innis TESTED BY: DATE: 2-6.11.12

MATERIAL: Bimble Box 11, Depth 0.20-0.30m CHECKED BY: NJR DATE: 7.11.12

TEST PROCEDURES: AS 1289.3.1.1,3.2.1,3.3.1,3.4.1,3.6.1,2.1.1,3.8.1 CLIENT REF:  -
2 0 1 0 0 -2 0 0 -2 0 0 -2 0 0 0 -2 0 0
2 ## 1 ## 0 ## 0 0 ## 0 0 ## 0 # 0 # 0 ##
5 0 0 0
5 ## 0 ##
7 0 0 0
7 ## 0 ##

10 0 0 0
10 ## 0 ##
13 0 0 -2
13 ## 0 ##
19 0 0 0
19 ## 0 ##
27 0 0 -2
27 ## 0 ##
38 0 0 0
38 ## 0 ##
53 0 0 -2
53 ## 0 ##
75 0 0 0
75 ## clay silt sand gravel cobbles 0 ##

1 0 fine medium  coarse fine  medium coarse fine   medium coarse 0 0
1 ## ... ... ... ... ... ... ... ... 0 ##

Particle Percent Particle Percent Liquid Plastic Plasticity Linear   Soil Particle

Size Passing Size Passing Limit Limit Index Shrinkage   Density

(mm) (%) (mm) (%) (%) (%) (%) (%)   (g/cm3)
150.0 Not Obtainable Non Determinable Non Plastic  -  -
75.0 Classification: Silty Sand

37.5 100 (SP)
19.0 100

9.5 100 Emerson Class No. 2 Type of Water: Distilled Temperature of Water: 23°C

4.75 100 Preparation History of Atterberg Limits

2.36 100 Sample : Natural/Air Dried/Oven Accredited No. 910

1.18 98 Sieved: Wet/dry Certificate No. 12-6903A

0.600 93 Date of   Issue 7.11.12

0.425 87 Linear Shrinkage Data

0.300 76 Length of Mould (mm) :

0.150 41 Sample:  -
0.075 21
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Sheet 1 of 1 Mackay Laboratory

CLIENT: Waratah Coal JOB NO: U23415 LAB REF NO: 12-6904ABC

PROJECT: China First Coal Mine SAMPLED BY: CUNG DATE: 29.10.12

LOCATION: Monklands Road TESTED BY: DATE: 2-6.11.12

MATERIAL: KO 2, Depth 0.30-0.60m CHECKED BY: NJR DATE: 7.11.12
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19 0 0 0
19 ## 0 ##
27 0 0 -2
27 ## 0 ##
38 0 0 0
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75 ## clay silt sand gravel cobbles 0 ##

1 0 fine medium  coarse fine  medium coarse fine   medium coarse 0 0
1 ## ... ... ... ... ... ... ... ... 0 ##

Particle Percent Particle Percent Liquid Plastic Plasticity Linear   Soil Particle

Size Passing Size Passing Limit Limit Index Shrinkage   Density

(mm) (%) (mm) (%) (%) (%) (%) (%)   (g/cm3)
150.0 Not Obtainable Non Determinable Non Plastic  -  -
75.0 Classification: Silty Sand

37.5 100 (SP)
19.0 100

9.5 100 Emerson Class No. 2 Type of Water: Distilled Temperature of Water: 23°C

4.75 100 Preparation History of Atterberg Limits

2.36 100 Sample : Natural/Air Dried/Oven Accredited No. 910

1.18 99 Sieved: Wet/dry Certificate No. 12-6904A

0.600 94 Date of   Issue 7.11.12

0.425 86 Linear Shrinkage Data
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REPORT ON SOIL CLASSIFICATION 

Sheet 1 of 1 Mackay Laboratory

CLIENT: Waratah Coal JOB NO: U23415 LAB REF NO: 12-6905ABC

PROJECT: China First Coal Mine SAMPLED BY: CUNG DATE: 29.10.12

LOCATION: Monklands Road TESTED BY: DATE: 2-6.11.12

MATERIAL: KO 5, Depth 0.10-0.20m CHECKED BY: NJR DATE: 7.11.12
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