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David McMillan - Master of Engineering - Royal School of Mines - Imperial College, University of 
London - Executive Consultant RPM (Brisbane) 

David’s career spans twenty-three years, with over seventeen years of operational experience.  He has 
extensive practical underground and open-cut coal experience working in operational, managerial and 
technical roles. David's operational experience extends over three continents and covers potash and coal 
mining. David has been with RPM for six years and currently holds the title of Executive Consultant. During 
this time he has lead teams in the delivery of major pre-feasibility and feasibility studies for underground 
coal operations in New South Wales and Queensland. He has also completed numerous technical reviews 
and mine optimisation studies. 

David is a Competent Person for the estimation of Reserves in underground coal operations and is a 
Registered Professional Engineer of Queensland (RPEQ). 

Greg Eisenmenger - Executive Consultant - Bachelor of Engineering (Civil) (Hons) 

Greg has more than 35 years of international coal mining industry experience, with a strong technical and 
general management background. Greg’s specific general management capabilities are drawn from 
involvement in the management of large mining contracts in open cut coal, management of in-house 
technical and engineering programs, management of the annual budgeting process for individual mine sites 
and the business unit level and project development involving project definition, tendering, evaluation, 
award and construction supervision.  

Greg is an Executive Consultant with RPM in the mining advisory space, managing coal mining project 
feasibility studies and undertaking independent technical reviews of mining assets being targeted by 
potential investors and completing valuations of coal projects. 

Brendan Stats - Senior Resource Geologist, Bachelor of Science (Hons) Geology. MAusIMM, MAIG 

Brendan is a Geologist with over ten years of experience in the mining industry. Brendan has a strong 
background in exploration, mine geology, coal quality and open cut geotechnical engineering. Brendan has 
significant experience working for Rio Tinto in Australia on large open cut coal operations in Queensland 
and New South Wales.  More recently Brendan has worked as a consultant providing services in geology, 
mine geology, exploration and civil projects. This work involved projects in Australia, Indonesia, South 
Africa, China, Mozambique and Mongolia. Brendan has worked on mining projects from exploration, project 
evaluation to operating assets, as well as conducting resource estimate and reporting for listed companies. 

With substantial experience in coal, Brendan meets the requirements for Qualified Person for NI 43-101 
reporting and Competent Person for JORC reporting for most Coal Resources. 

Jeremy Clark – Manager, Hong Kong, Bsc. with Honours in Applied Geology, Grad Cert 
Geostatistics, MAIG, MAusimm 
Jeremy has over 15 years of experience working in the mining industry. During this time he has been 
responsible for the planning, implementation and supervision of various exploration programs, open pit and 
underground production duties, detailed structural and geological mapping and logging and has a wide 
range of experience in resource estimation techniques. Jeremy’s wide range of experience within various 
mining operations in Australia and recent experience working in South and North America gives him an 
excellent practical and theoretical basis for resource estimation of various metalliferous deposits including 
Iron Coal and extensive experience in reporting resource under the recommendations of the JORC and NI-
43-101 reporting codes. 

With relevant experience in a wide range of commodity and deposit types, Jeremy meets the requirements 
for Qualified Person for 43-101 reporting and Competent Person (“CP”) for JORC reporting for most 
metalliferous Coal Resources. Jeremy is a member of the Australian Institute of Geoscientists 

Philippe Baudry – General Manager – China and Mongolia, Bsc. Coal Exploration and Mining 
Geology, Assoc. Dip Geo science, Grad Cert Geostatistics, MAIG 
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Philippe is a geologist with over 20 years of experience in the mining industry. With a strong background in 
mine geology where he worked in both open cut and underground precious metal mines in Western 
Australia, Philippe gained a post graduate qualification in Geostatistics leading to a specialization in 
resource estimation and project evaluation.  Over the last 11 years Phil has worked as a consultant focused 
on the Asian and Russian regions and after 3 years living and working in Russia developing 2 porphyry 
copper projects he moved to Beijing where for the past 9 years he has built up and managed RPM’s 
business in north Asia including offices in China, Hong Kong, Mongolia and Russia before taking over 
responsibility for RPM’s global advisory division which includes over 100 employees in 20 offices.  

During his time in Asia, Philippe has worked closely with leading financial institutions across Asia and 
Europe on transactions ranging from Commercial Loan, Due Diligences to IPO’s and has gained detailed 
understanding of the requirements of both investors and banks in regards to commercial loans, public 
technical report requirements and listing processes on various financial exchanges.  Philippe has an in 
depth knowledge of the Soviet and other Asian resource/reserve reporting systems and has gained 
significant experience in both reviewing projects based on these systems and in converting projects from 
this region to international standards of reporting such as JORC and NI 43-101.  

Philippe is a Member of AIG and is a Competent Person and Qualified person (JORC and NI 43-101) for 
both base and precious metals Mineral Resources.  

Doug Sillar – Senior Engineer – Bachelor of Engineering (Mining) (Hons), Grad Dip App Finn, 
MAusIMM 
Doug’s work history spans over 16 years in the mining industry. During this time he has developed 
significant experience in the mining engineering field including expertise in a wide range of areas such as 
life of mine planning, optimisation of mining operations, mining options studies and design and scheduling.  
Doug’s engineering career has seen him manage a number of mine planning studies ranging from high 
level conceptual studies through to full feasibility studies.  

Throughout his career Doug has developed an ability to analyse the technical and economic issues of mine 
planning. He has strong project financial evaluation skills and the ability to develop project financial models 
including capital and operating costs, discounted cash flows and project valuations. Doug has achieved a 
Graduate Diploma of Applied Finance from Kaplan which compliments his strong technical skillset.      

Company’s Relevant Experience 

RPM (RPM) is the market leader in the innovation of advisory and technology solutions that optimize the 
economic value of mining Assets and operations. RPM has serviced the industry with a full suite of advisory 
services for over 50 years and is the largest publicly traded independent group of mining technical experts 
in the world. 

RPM has completed over 14,000 studies across all major commodities and mining methods, having worked 
in over 118 countries globally. 

RPM has operations in all of the world’s key mining locations enabling them to provide experts who 
understand the local language, culture and terrain. RPM’s global team of technical specialists are located 
in 18 offices around the world. Through their global network, RPM can provide you access to the right 
specialist technical skills for your Assets. 

RPM’s advisory division operates as independent technical consultants providing services across the entire 
mining life cycle including exploration and Assets feasibility, resource and reserve evaluation, mining 
engineering and mine valuation services to both the mining and financial services industries.  

RPM’s trusted advisors typically complete assignments across all commodities in the disciplines of: 

 Geology; 

 Mining Engineering; 

 Coals Processing; 

 Coal Handling and Preparation; 

 Infrastructure and Transportation; 

 Environmental Management; 
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 Contracts Management; 

 Mine Management; 

 Finance and Assets Funding; 

 Commercial Negotiations. 

RPM was founded in Australia and as a result, has a solid understanding of and is committed to compliance 
with the codes which regulate Australian corporations and consultants. 

Over the past 45 years, RPM has grown into an international business which has continued to provide Client 
and those that rely on its work the confidence that can be associated by the use of the relevant global 
industry codes some of which include: 

 The Australasian Institute of Mining and Metallurgy Code of Ethics; 

 The Australasian Code for Reporting of Exploration Results, Coal Resources and Coal Reserves; 

 The Australian Institute of Geoscientists Code of Ethics and Practices;   

 Society for Mining, Metallurgy and Exploration Code of Ethics; and 

 The National Instrument 43-101 Standards of Disclosure for Coal Assets. 

RPM has conducted numerous independent mining technical due diligence studies and reporting for IPO’s 
and capital raisings under the requirements of all key mining equity markets over the past six years, with 
involvement in capital raisings worth more than USD44 billion. Some of this and other work is summarised 
in Table A1. 

RPM leverages the power of its specialist knowledge to also provide cutting edge mining software that is 
sought after globally for mine scheduling, equipment simulation and financial analysis. RPM software is 
relied on by mining professionals to understand how to structure their long and short term operations 
efficiently using auditable best practice methodologies and solutions.   
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Table A1 - Mining Related IPO and Capital Raising Due Diligence Experience 

2017 China Molybdenum Company., Ltd; Competent Persons Report of Mineral Resources and Ore 
Reserves under JORC and Independent Technical Review for inclusion in a HKEx Prospectus to support 
the a indirect Major Transaction for the acquisition of the Tenke Copper and Cobalt Mine, DRC. 

2016 China Molybdenum Company., Ltd; Competent Persons Report of Mineral Resources and Ore 
Reserves under JORC and Independent Technical Review for inclusion in a HKEx Prospectus to support 
the a Major Transaction for the acquisition of the Tenke Copper and Cobalt Mine, DRC. 

2016 China Molybdenum Company., Ltd; Competent Persons Report of Mineral Resources and Ore 
Reserves under JORC and Independent Technical Review for inclusion in a HKEx Prospectus to support 
the a Major Transaction for the acquisition of the Phosphate and Niobium Mine Brazil 

2016 CGN Mining Company Limited; Competent Persons Report of Mineral Resources and Ore 
Reserves under JORC and Independent Technical Review for inclusion in a HKEx Prospectus to support 
the a Major Transaction for the acquisition of a 19.9% equity stake in Fission Uranium Corps Pattersons 
Lake Uranium Project, Canada.  

2015 BHP Limited Demerger into South 32; independent technical review and compilation of a 
Competent Persons Report as defined by the European Securities and Markets Authority’s 
Recommendations on consistent implementation of Commission Regulations (“EC”) No 809/2004 
implementing the Prospective Directive (the “ESMA Recommendations”). The ITR was completed on the 
assets of Illawarra Coal Holdings located in the New South Wales state of Australia. 

2014. MMG., Ltd; Competent Persons Report of Mineral Resources and Ore Reserves under JORC and 
Independent Technical Review for inclusion in a HKSE Prospectus to support the acquisition of the Las 
Bambas Copper Mine, Peru. 

2014 Hidili International Development Company., Ltd; Competent Persons Report of Mineral 
Resources and Ore Reserves under JORC and Independent Technical Review for inclusion in a HKSE 
Prospectus to support the divestment of Multiple Coal Mines, Yunnan Province, China. 

2013 China Molybdenum Company., Ltd; Competent Persons Report of Mineral Resources and Ore 
Reserves under JORC and Independent Technical Review for inclusion in a HKSE Prospectus to support 
the acquisition of the Northparkes Copper and Au Mine, Central West NSW, Australia. 

2012 China Au Resources International., Ltd; Tibet Jiama Copper-Polymetallic Phase II NI 43-101 
HKEx Pre-Feasibility Study. China 

2012 China Precious Metal Resources Holdings Co., Ltd Competent Persons Report of Mineral 
Resources and Ore Reserves under JORC and Independent Technical Review for inclusion in a HKSE 
Prospectus to support the acquisition of an Au Operation Yunnan Province, China. 

2012 Kinetic Mines and Energy., Ltd; Competent Persons Report of Mineral Resources and Ore 
Reserves under JORC and Independent Technical Review for inclusion in a HKSE Prospectus to support 
the IPO of an underground coal asset in Inner Mongolia Province, China. 

2012 China Daye Non-Ferrous Metals Mining., Ltd; Competent Persons Report of Mineral Resources 
and Ore Reserves under JORC and Independent Technical Review for inclusion in a HKSE Prospectus 
to support the acquisition of 4 operating underground copper, lead, zinc assets in Hubei Province, China. 

2012 Huili Resources Group ., Ltd; Competent Persons Report of Mineral Resources and Ore Reserves 
under JORC and Independent Technical Review for inclusion in a HKSE Prospectus to support the IPO 
of multiple underground nickel, lead, zinc, copper and au mining assets in Xinjiang and Hami Province, 
China. 

2011 China Polymetallic Limited Mining., Ltd; Competent Persons Report of Mineral Resources and 
Ore Reserves under JORC and Independent Technical Review for inclusion in a HKSE Prospectus to 
support the IPO of a lead zinc silver polymetallic underground mining assets in Yunnan Province, China. 
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Abbreviation   Unit or Term 
A   Ampere 
ad   air dry 
adb   air dry basis    
AFC   Armoured Face Conveyor 
AHD   Australian Height Datum 
AIG   Australian Institute of Geoscientists 
AOP   Annual Operations Plan  
ar   as received 
arb   as received basis 
ARD   Apparent Relative Density 
ARTC  Australia Rail Track Corporation 
AUD   Australian Dollar 
AUSIMM  Australasian Institute of Mining and Metallurgy 
bcm   bank cubic metre 
BESR  Break Even Strip Ratio 
BoW   Base of Weathering 
C   Celsius (temperature) 
Ca   Calcium 
CAPEX  Capital expenses 
CHPP  Coal Handling Processing Plant 
Client  Yancoal Australia Ltd 
Company  Yancoal Australia Ltd 
CPR   Competent Persons Report 
CQCN  Central Queensland Coal Network 
CSN   Crucible Swell Number 
DD   Diamond Drillholes 
ddpm   dial divisions per minute 
DES   Department of Environment and Science (Qld) 
DMC   Dense Medium Cyclone 
DNRME  Department of Natural Resources, Mining and Energy (Qld) 
DPE   Department of Planning and Environment (NSW) 
DPI   Department of Primary Industry 
DTM   Digital Terrain Model 
EA   Environmental Authority (Qld) 
EHS   Environmental, Health and Safety 
EIS   Environmental Impact Statement 
EMP   Environmental Management Plan  
EMS   Environmental Management System  
EP   Equator Principles  
EPA   Environmental Protection Authority (NSW) 
EPBC  Environment Protection and Biodiversity Conservation (EPBC Act 1999) 
EPC   Exploration Permit for Coal  
EPCM  Engineering, Procurement, Construction Management 
EPL   Environment Protection Licence 
ESAP  Environmental and Social Action Plan 
FoS   Factor of safety 
FS   Feasibility Study 
g   Grams 
g/cc   Grams per cubic centimetre (density measurement) 
gar   gross as received 
GDB   Geological Database 
GPS   Global Positioning System 
HGI   Hardgrove Grindability 
HKEx  Hong Kong Stock Exchange 
HVCC  Hunter Valley Coal Chain 
HVO   Hunter Valley Operations 
HVON  HVO North 
HVOS  HVO South 
H:V   Horizontal:Vertical ratio 
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hp   Horsepower 
H2SO4  Sulphuric acid 
Hz   hertz 
JORC  Joint Coal Reserves Committee 
JORC Code  Refers to the Australasian Code for Reporting of Exploration Results, Mineral Resources 

and Ore Reserves 2012 edition, which is used to determine resources and reserves and 
is published by JORC on behalf of the Australasian Institute of Mining and Metallurgy, the 
Australian Institute of Geoscientists and the Minerals Council of Australia 

kcal   thousands of calories 
km   kilometre 
sq.km  square kilometres 
Kt   thousands of tonnes 
ktpa   thousands of tonnes per year 
kV   kilovolt 
kW   kilowatt 
kWh   kilowatt hour 
l   Litre 
l/s   Litres per second 
LAS   Log ASCII Standard 
lb   pound 
lbs   pounds 
LD   Large Diameter 
LOM   Life of Mine 
LPMA  Lands and Property Management Authority 
LTCC  Longwall Top Coal Caving 
m   metre 
cu.m   cubic metre 
masl   meters above sea level 
M   Million 
MBcm  Million Bank cubic metres 
M&I   Measured and Indicated (with respect to Resources) 
ML   Mining Lease 
MOP   Mine Operations Plan 
Mt   Million tonnes 
Mtpa   Million tonnes per annum  
MTW   Mount Thorley/Warkworth 
MW   megawatt 
MWh   megawatt-hour 
nar   net as received 
NPV   Net present value 
NSW   New South Wales 
OC   Open Cut 
OK   Ordinary Kriging 
OPEX  Operational expenses 
P   Phosphorus  
PCI   Pulverised Coal Injection 
PG   Professional Geologist 
PoO   Point of Observation 
PPE   Personal Protective Equipment 
ppm   parts per million 
QA/QC  quality-assurance/quality-control 
QLD   Queensland 
RC    Reverse Circulation Drill Holes 
RCE   Rehabilitation Cost Estimate 
RD   Relative Density 
Rec   Recovery 
ROI   Return on investment (percentage, after tax) 
ROM   Run of Mine 
RPM   RPM Global 
Rv max  Vitrinite Reflectance 
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S   Sulphur 
SD   Standard deviation 
SGBB  Sydney-Gunnedah-Bowen Basin 
SO2   Sulphur Dioxide 
SR   Strip Ratio (expressed either as t:t or bcm:t) 
SSCC  Semi Soft Coking Coal 
t   Metric tonne 
tph   Metric tonnes per hour 
tpd   Metric tonnes per day 
t/m³   Tonnes per cubic metre (density measurement) 
TSF   Tailings Storage Facility 
UCS   Uniaxial Compressive Strength 
UG   Underground 
USD   United States Dollars 
Wi   Work index (grinding characteristic of rock) 
WWTP  waste water treatment plant 
XRF    X-ray fluorescence 
YAL   Yancoal Australia Ltd 
2D   2 Dimensional 
3D   3 Dimensional 
 
Note: Where the terms Competent Person, Inferred Resources and Measured and Indicated Resources 
are used in this report, they have the same meaning as in the JORC Code. 

A ‘Coal Resource’ is a concentration or occurrence of solid material of economic interest in or on the Earth’s 
crust in such form, grade (or quality) and quantity that there are reasonable prospects for eventual 
economic extraction. The location, quantity, grade (or quality), continuity and other geological 
characteristics of a Coal Resource are known, estimated or interpreted from specific geological evidence 
and knowledge, including sampling. Coal Resources are sub-divided, in order of increasing geological 
confidence, into Inferred, Indicated and Measured categories. 

An ‘Ore Reserve’ is the economically mineable part of a Measured and/or Indicated Coal Resource. It 
includes diluting materials and allowances for losses, which may occur when the material is mined or 
extracted and is defined by studies at Pre-Feasibility or Feasibility level as appropriate that include 
application of Modifying Factors. Such studies demonstrate that, at the time of reporting, extraction could 
reasonably be justified.  
 

A ‘Measured Coal Resource’ is that part of a Coal Resource for which tonnage, densities, shape, 
physical characteristics, grade and mineral content can be estimated with a high level of confidence. 
It is based on detailed and reliable exploration, sampling and testing information gathered through 
appropriate techniques from locations such as outcrops, trenches, pits, workings and drill holes. 
The locations are spaced closely enough to confirm geological and grade continuity. 

Mineralisation may be classified as a Measured Coal Resource when the nature, quality, amount and 
distribution of data are such as to leave no reasonable doubt, in the opinion of the Competent Person 
determining the Coal Resource, that the tonnage and grade of the mineralisation can be estimated to within 
close limits and that any variation from the estimate would be unlikely to significantly affect potential 
economic viability. 

An ‘Indicated Coal Resource’ is that part of a Coal Resource for which tonnage, densities, shape, 
physical characteristics, grade and mineral content can be estimated with a reasonable level of 
confidence. It is based on exploration, sampling and testing information gathered through 
appropriate techniques from locations such as outcrops, trenches, pits, workings and drill holes. 
The locations are too widely or inappropriately spaced to confirm geological and/or grade continuity 
but are spaced closely enough for continuity to be assumed.  

An Indicated Coal Resource has a lower level of confidence than that applying to a Measured Coal 
Resource, however has a higher level of confidence than that applying to an Inferred Coal Resource. 
Mineralisation may be classified as an Indicated Coal Resource when the nature, quality, amount and 
distribution of data are such as to allow confident interpretation of the geological framework and to assume 
continuity of mineralisation. Confidence in the estimate is sufficient to allow the application of technical and 
economic parameters and to enable an evaluation of economic viability.  
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An ‘Inferred Coal Resource’ is that part of a Coal Resource for which tonnage, grade and mineral 
content can be estimated with a low level of confidence. It is inferred from geological evidence and 
assumed but not verified geological and/or grade continuity. It is based on information gathered 
through appropriate techniques from locations such as outcrops, trenches, pits, workings and drill 
holes which may be limited or of uncertain quality and reliability.  

An Inferred Coal Resource has a lower level of confidence than that applying to an Indicated Coal Resource. 
The Inferred category is intended to cover situations where a mineral concentration or occurrence has been 
identified and limited measurements and sampling completed, however where the data are insufficient to 
allow the geological and/or grade continuity to be confidently interpreted. Commonly, it would be reasonable 
to expect that the majority of Inferred Coal Resources would upgrade to Indicated Coal Resources with 
continued exploration. However, due to the uncertainty of Inferred Coal Resources, it should not be 
assumed that such upgrading will always occur. Confidence in the estimate of Inferred Coal Resources is 
usually not sufficient to allow the results of the application of technical and economic parameters to be used 
for detailed planning. For this reason, there is no direct link from an Inferred Resource to any category of 
Ore Reserves. 
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 re
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 p
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 re
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 c
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 c
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 c
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f d
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 c

hi
p 

re
co

ve
ry

 is
 

as
se

ss
ed

 q
ua

lit
at

iv
el

y 
by

 th
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f d

et
ail

 to
 su

pp
or

t 
ap

pr
op

ria
te

 M
ine

ra
l R

es
ou

rc
e 

es
tim

at
ion

, m
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r c
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, c
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 p
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s l
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 b
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l d
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 c
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 c
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 c
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 c
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 c
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 d
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 re
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 d
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 c
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 d
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e 
C

oa
l R

es
ou

rc
e 

es
tim

at
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 c
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 d
ur

in
g 

R
TC

A 
ow

ne
rs

hi
p 

is
 p

ho
to

gr
ap

he
d 

on
 b

ot
h 

th
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 c
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 p
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 c
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 d
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r t
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r d
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 p
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l p
ro

ce
du

re
s a

do
pt

ed
 fo

r a
ll s

ub
-s

am
pli

ng
 

 
C

or
e 

sa
m

pl
in

g 
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 b
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ra
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 b
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 c
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 b
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ra
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 t
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 c
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 m
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 d
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 c
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y p
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, c
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 d
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l p
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, b
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, d
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f b
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 p
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 c
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 c
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ra
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 b
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l l
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 s
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 f
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ra
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 b
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 c
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 p
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f p
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ra
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 c
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 re
se

rv
e 

sa
m

pl
e 

to
 a

llo
w

 fo
r 

ch
ec

k 
an

al
ys

es
 to

 b
e 

co
m

pl
et

ed
 w

he
n 

si
te

 d
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 c
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 c
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l p
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 b
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 p
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 d
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 d
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y d
at

a.
 

 
Al

l C
Q

 s
am

pl
in

g 
an

d 
an

al
ys

is
 is

 m
an

ag
ed

 a
nd

 c
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 c
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 d
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 d
at

a 
st

or
ag

e 
(p

hy
si

ca
l 

an
d 

el
ec

tro
ni

c)
 in

to
 th

e 
AB

B 
G

D
B 

re
la

tio
na

l g
eo

lo
gi

ca
l d
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 d
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 c
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 c
on

ve
rti

ng
 a

ir 
dr

ie
d 

re
la

tiv
e 

de
ns

ity
 d
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 b
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 d
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 c
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 c
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 c
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 d
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 b
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 b
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 d
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r d
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 d
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 d
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 d
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at
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at
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 d
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 c
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re
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 d
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 c
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 d
ig

ita
l 

te
rr

ai
n 

m
od

el
 w

as
 c

re
at

ed
 w

ith
 a

 5
0 

m
 ×

 5
0 

m
 c

el
l 

si
ze

 tr
ia

ng
ul

at
io

n 
at

 0
.2

 m
 d

ec
im

at
io

n.
 

 
Al

l 
su

rv
ey

ed
 c
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 p
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l p
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 d
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 c
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 d
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 c
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 c
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 d
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 c
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 c
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l p
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 r
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 b
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 r
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, b
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 d
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r r
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 d

ist
rib

ut
ion

 is
 su

ffic
ien

t t
o 

es
ta
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ra
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at
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 p
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 b
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 c
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 o
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l t
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 c
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 c
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 o
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l t
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 c
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 re
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f p
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at
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s c
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 b
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 d
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s t
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 d
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 c
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 c
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 c
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 c
ou

rie
r s

er
vi

ce
. 

 
In

 li
gh

t o
f t

he
 b

ul
k 

co
m

m
od

ity
 n

at
ur

e 
of

 c
oa

l, 
no

 h
ig

he
r l

ev
el

 s
ec

ur
ity

 m
ea

su
re

s 
ar

e 
de

em
ed

 
ne

ce
ss

ar
y 

si
nc

e 
it 

is
 v

er
y 

un
lik

el
y 

to
 b
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 p
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 c
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ra
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R
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 c
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 c

ol
le

ct
io

n 
te

ch
ni

qu
es

 a
re

 a
pp

ro
pr

ia
te

. 

Se
ct

io
n 

2 R
ep

or
tin

g 
of

 E
xp

lo
ra

tio
n 

Re
su
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ra
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at
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 o
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ird

 
pa

rti
es

 su
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at
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 c

om
pl

et
ed

 
on

 1
 S

ep
te

m
be

r 2
01

7.
 H

V
O

 is
 o

w
ne

d 
51

%
 

by
 

Ya
nc

oa
l 

Au
st

ra
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t c
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at
ic

 o
nl

y)
: 

- 
on

e 
au

th
or

is
at

io
ns

 c
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 c
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 c
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m
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at
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at
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 C
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 c
om

pl
et

ed
 o

n 
1 

Se
pt

em
be

r 2
01

7.
  

 
M

TW
 is

 o
pe

ra
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 p
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 p
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ra
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ra
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%
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f C
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D
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 c
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 c
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 p
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at
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m
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 d
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t C
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r c
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ra
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 C
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r c
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 C

oa
l 

Bo
ar

d 
co

m
m

en
ce

 
dr

illi
ng

 
sh

al
lo

w
 

pe
rc

us
si

on
 b

or
eh

ol
es

 (
M
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r c
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 c
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 D
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 D
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m
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at
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 c
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) c
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: D
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 d
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 d
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 p
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 c
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 d

at
ab

as
e.

 

Ge
olo

gy
 

 
De

po
sit

 ty
pe

, g
eo

log
ica

l s
et

tin
g 

an
d 

sty
le 

of
 

m
ine

ra
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at
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e 
P

er
m

ia
n 

ag
e 

H
un

te
r C
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 c
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s.
 

 
Th

e 
m

ai
n 

ro
ck

 t
yp

es
 a

t 
M

TW
 a

nd
 H

VO
 i

nc
lu

de
 s

an
ds

to
ne

, 
si
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at
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 c
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at
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 d
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 d
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re

po
rt,

 th
e 

Co
m

pe
te

nt
 P

er
so

n 
sh

ou
ld 

cle
ar

ly 
ex

pla
in 

wh
y 

th
is 

is 
th

e 
ca

se
. 

 
Al

l b
or

eh
ol

e 
da

ta
 is

 s
to

re
d 

w
ith

in
 th

e 
AB

B 
G

D
B

 d
at

ab
as

e 
fo

r b
ot

h 
th

e 
W

ar
kw

or
th

 a
nd

 M
TO

 
le

as
es

. A
 s

um
m

ar
y 

of
 b

or
eh

ol
e 

nu
m

be
rs

 c
om

pl
et

ed
 b

y 
ye

ar
 s

in
ce

 2
00

4 
si

nc
e 

co
ns

ol
id

at
io

n 
of

 th
e 

W
ar

kw
or

th
 a

nd
 M

TO
 d

at
a 

is
 s

ho
w

n 
be

lo
w

: 

 
 

Al
l b

or
eh

ol
e 

da
ta

 is
 s

to
re

d 
w

ith
in

 th
e 

A
BB

 G
D

B 
da

ta
ba

se
 fo

r t
he

 H
VO

 le
as

es
. A

 s
um

m
ar

y 
of

 b
or

eh
ol

e 
nu

m
be

rs
 c

om
pl

et
ed

 b
y 

ye
ar

 s
in

ce
 2

00
2 

an
d 

co
ns

ol
id

at
io

n 
of

 t
he

 L
em

in
gt

on
, 

H
ow

ic
k 

an
d 

H
un

te
r V

al
le

y 
m

in
es

 in
to

 o
ne

 o
pe

ra
tio

n 
(a

s 
H

VO
) i

s 
sh

ow
n 

be
lo

w
: 
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 C
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gr
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et

ho
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 re
po

rti
ng

 E
xp

lor
at
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 R

es
ult

s, 
we
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tin

g 
av

er
ag

ing
 

te
ch

niq
ue

s, 
m

ax
im

um
 a

nd
/o

r m
ini

m
um

 g
ra

de
 

tru
nc

at
ion

s (
eg

 cu
ttin

g 
of
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igh

 g
ra

de
s)

 a
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 cu
t-o

ff 
gr

ad
es

 
ar

e 
us

ua
lly

 M
at

er
ial

 a
nd
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ou

ld 
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ed
. 

 
W

he
re

 a
gg

re
ga

te
 in

te
rc

ep
ts 
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or

po
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te
 sh

or
t le

ng
th

s o
f 

hig
h 

gr
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e 
re

su
lts

 a
nd

 lo
ng

er
 le

ng
th

s o
f lo

w 
gr

ad
e 
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su

lts
, t

he
 p
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ce

du
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 u
se

d 
fo

r s
uc

h 
ag

gr
eg

at
ion
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ou

ld 
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 st
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ed
 a

nd
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m
e 
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l e
xa

m
ple

s o
f s

uc
h 

ag
gr

eg
at

ion
s s

ho
uld

 b
e 

sh
ow

n 
in 

de
ta

il. 
 

Th
e 

as
su

m
pt

ion
s u

se
d 

fo
r a

ny
 re

po
rti

ng
 o

f m
et

al 
eq

uiv
ale

nt
 va

lue
s s

ho
uld

 b
e 
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ar

ly 
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te
d.

 

 
Pl

y 
sa

m
pl

es
 a

re
 c

om
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ne
d 

to
 c

re
at

e 
co

m
po
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te

s 
(fo

r w
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ha
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lit
y 

an
d 

pr
od

uc
t c

oa
l a

na
ly

se
s)

 
th

at
 re

pr
es

en
t t

he
 m

in
ea

bl
e 

se
am

 w
or

ki
ng

 s
ec

tio
ns

. 

 
In

di
vi

du
al

 p
ly

 s
am

pl
es

 h
av

e 
be

en
 w

ei
gh

te
d 

by
 th

ic
kn

es
s 

an
d 

de
ns

ity
 (

m
as

s 
w

ei
gh

tin
g)

 to
 

re
pr

es
en

t t
he

 m
in

ea
bl

e 
se

am
 w

or
ki

ng
 s

ec
tio

ns
. L

ab
or

at
or

y 
de

te
rm

in
ed

 a
ir 

dr
ie

d 
AR

D
 h

as
 

be
en

 u
se

d 
fo

r 
th

e 
de

ns
ity

 w
ei

gh
tin

g.
 W

he
re

 n
o 

AR
D

 d
at

a 
is

 a
va

ila
bl

e 
an

d 
as

h 
da

ta
 i

s 
av

ai
la

bl
e 

th
en

 a
n 

ai
r d

rie
d 

as
h 

to
 A

R
D

 re
gr

es
si

on
 h

as
 b

ee
n 

us
ed
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 a

ss
ig

n 
in

di
vi

du
al

 s
am

pl
e 

AR
D

s 
pr

io
r t

o 
w

ei
gh

tin
g.

 

 
Th

er
e 

ar
e 

no
 m

et
al

 e
qu

iv
al

en
ts

 u
se

d 
to

 re
po

rt 
th

e 
C

oa
l R

es
ou

rc
es

. T
hi

s 
is

 n
ot

 a
 s

ta
nd

ar
d 

re
po

rti
ng

 p
ra

ct
ic

e 
fo

r C
oa

l R
es

ou
rc

es
. 

Re
lat

ion
sh

ip 
be

tw
ee

n 
m

ine
ra

lis
at

ion
 

wi
dt

hs
 a

nd
 

int
er

ce
pt

 le
ng

th
s 

 
Th

es
e 

re
lat

ion
sh

ips
 a

re
 p

ar
tic

ula
rly

 im
po

rta
nt

 in
 th

e 
re

po
rti

ng
 o

f E
xp

lor
at

ion
 R

es
ult

s. 
 

If 
th

e 
ge

om
et

ry
 o

f t
he

 m
ine

ra
lis

at
ion

 w
ith

 re
sp

ec
t t

o 
th

e 
dr

illh
ole

 a
ng

le 
is 

kn
ow

n,
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 n
at

ur
e 
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ou

ld 
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po

rte
d.

 
 

If 
it i

s n
ot

 kn
ow

n 
an

d 
on

ly 
th

e 
do

wn
 h

ole
 le

ng
th

s a
re

 
re

po
rte

d,
 th

er
e 

sh
ou

ld 
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 a
 cl

ea
r s

ta
te

m
en

t t
o 

th
is 

ef
fe

ct 
(e

g 
‘do

wn
 h

ole
 le

ng
th

, t
ru

e 
wi

dt
h 

no
t k

no
wn

’).
 

 
Th

e 
st

ra
ta

 a
t M

TW
 in

 g
en

er
al

 d
ip

 s
ha

llo
w

ly
 to

 th
e 

w
es

t a
t 4

° 
to

 6
°.

 B
or

eh
ol

es
 a

re
 d

ril
le

d 
ve

rti
ca

lly
. 

 
Th

e 
st

ra
ta

 a
t H

VO
 in

 g
en

er
al

 d
ip

 s
ha

llo
w

ly
 in

to
 t

he
 c

en
tra

lly
 lo

ca
te

d 
B

ay
sw

at
er

 s
yn

cl
in

e,
 

w
hi

ch
 p

lu
ng

es
 to

 th
e 

so
ut

h.
 

 
Ba

se
d 

on
 d

ril
lin

g 
te

ch
ni

qu
es

 a
nd

 s
ea

m
 d

ip
, t

he
 c

oa
l s

ea
m

 in
te

rc
ep

ts
 th

er
ef

or
e 

ap
pr

ox
im

at
e 

th
e 

tru
e 

co
al

 th
ic

kn
es

s.
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 C
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en
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H
VO
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TW
 

Di
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ra
m
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op
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te
 m

ap
s a

nd
 se

cti
on
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wi

th
 sc

ale
s)

 a
nd

 
ta

bu
lat

ion
s o

f in
te

rc
ep

ts 
sh

ou
ld 

be
 in

clu
de

d 
fo

r a
ny

 
sig

nif
ica

nt
 d

isc
ov

er
y b

ein
g 

re
po

rte
d 

Th
es

e 
sh

ou
ld 

inc
lud

e,
 b

ut
 n

ot
 b

e 
lim

ite
d 

to
 a

 p
lan

 vi
ew

 o
f d

rill
ho

le 
co

lla
r l

oc
at

ion
s a

nd
 a

pp
ro

pr
iat

e 
se

cti
on

al 
vie

ws
. 

 
Al

l r
el

ev
an

t f
ig

ur
es

 d
ep

ic
tin

g 
in

fo
rm

at
io

n 
co

ns
id

er
ed

 m
at

er
ia

l t
o 

th
e 

C
oa

l R
es

ou
rc

es
 re

po
rte

d 
ar

e 
co

nt
ai

ne
d 

w
ith

in
 th

e 
JO

R
C

 re
po

rt 
as

so
ci

at
ed

 w
ith

 th
is

 T
ab

le
 1

. 

Ba
lan

ce
d 

re
po

rti
ng

 
 

W
he

re
 co

m
pr

eh
en

siv
e 

re
po

rti
ng

 o
f a

ll E
xp

lor
at

ion
 

Re
su

lts
 is

 n
ot

 p
ra

cti
ca

ble
, r

ep
re

se
nt

at
ive

 re
po

rti
ng

 o
f 

bo
th

 lo
w 

an
d 

hig
h 

gr
ad

es
 a

nd
/o

r w
idt

hs
 sh

ou
ld 

be
 

pr
ac

tic
ed

 to
 a

vo
id 

m
isl

ea
din

g 
re

po
rti

ng
 o

f E
xp

lor
at

ion
 

Re
su

lts
. 

 
N

ot
 a

pp
lic

ab
le

. T
he

re
 a

re
 n

o 
ex

pl
or

at
io

n 
re

su
lts

 fo
r t

he
 M

TW
 a

nd
 H

VO
 a

re
as

. 

Ot
he

r 
su

bs
ta

nt
ive

 
ex

plo
ra

tio
n 

da
ta

 

 
Ot

he
r e

xp
lor

at
ion

 d
at

a,
 if 

m
ea

nin
gf

ul 
an

d 
m

at
er

ial
, 

sh
ou

ld 
be

 re
po

rte
d 

inc
lud

ing
 (b

ut
 n

ot
 lim

ite
d 

to
): 

ge
olo

gic
al 

ob
se

rv
at

ion
s; 

ge
op

hy
sic

al 
su

rv
ey

 re
su

lts
; 

ge
oc

he
m

ica
l s

ur
ve

y r
es

ult
s; 

bu
lk 

sa
m

ple
s –

 si
ze

 a
nd

 
m

et
ho

d 
of

 tr
ea

tm
en

t; 
m

et
all

ur
gic

al 
te

st 
re

su
lts

; b
ulk

 
de

ns
ity

, g
ro

un
dw

at
er

, g
eo

te
ch

nic
al 

an
d 

ro
ck

 
ch

ar
ac

te
ris

tic
s; 

po
te

nt
ial

 d
ele

te
rio

us
 o

r c
on

ta
m

ina
tin

g 
su

bs
ta

nc
es

. 

 
R

es
is

tiv
ity

 s
ur

ve
ys

, 
gr

ou
nd

 a
nd

 a
irb

or
ne

 m
ag

ne
tic

 a
nd

 2
D

 s
ei

sm
ic

 s
ur

ve
ys

 h
av

e 
be

en
 

co
m

pl
et

ed
 to

 id
en

tif
y 

fa
ul

ts
, d

yk
es

, a
nd

 a
llu

vi
al

 li
m

its
 in

 th
e 

H
VO

 a
nd

 M
TW

 a
re

as
. 

Fu
rth

er
 w

or
k 

 
Th

e 
na

tu
re

 a
nd

 sc
ale

 o
f p

lan
ne

d 
fu

rth
er

 w
or

k (
eg

 te
sts

 
fo

r l
at

er
al 

ex
te

ns
ion

s o
r d

ep
th

 e
xte

ns
ion

s o
r l

ar
ge

-s
ca

le 
ste

p-
ou

t d
rill

ing
). 

 
Di

ag
ra

m
s c

lea
rly

 h
igh

lig
ht

ing
 th

e 
ar

ea
s o

f p
os

sib
le 

ex
te

ns
ion

s, 
inc

lud
ing

 th
e 

m
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 g
eo

log
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l in
te

rp
re

ta
tio

ns
 

an
d 

fu
tu
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 d

rill
ing

 a
re

as
, p

ro
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ed
 th

is 
inf

or
m

at
ion
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 n

ot
 

co
m

m
er
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lly

 se
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itiv
e.

 

 
Bo

th
 p

re
-p

ro
du

ct
io

n 
dr

illi
ng

 a
nd

 s
tra

te
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c 
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ow
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ie
ld

s 
dr

illi
ng

 is
 r

eq
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re
d 

do
w

n 
di

p 
of

 t
he

 
cu

rr
en

t 
M

TO
, 

W
M

L 
an

d 
H

VO
 h

ig
hw

al
ls

. 
Th

e 
dr

ill
in

g 
in

cl
ud

es
 a

ss
oc

ia
te

d 
co

al
 q

ua
lit

y,
 

ge
ot

ec
hn

ic
al

, g
as

 a
nd

 e
nv

iro
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en
ta

l t
es

tin
g 

an
d 

en
vi

ro
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en
ta

l m
on

ito
rin

g.
 

 
Br

ow
nf

ie
ld

s 
ex

pl
or

at
io

n 
is

 r
eq
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d 
to

 s
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po
rt 

th
e 

M
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 u
nd

er
gr

ou
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 c
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ce
pt

 s
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dy
 w
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ch
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 th
e 

ar
ea

s 
of

 th
e 

pr
es

en
t o

pe
n 

cu
t p

its
 a

nd
 e
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en

di
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 to
 th

e 
w

es
te
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 e
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en
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 o

f t
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M

TW
 li

ce
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e 
ar
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s.

 

 
G

re
en

fie
ld

s 
ex

pl
or

at
io

n 
at

 H
VO

 in
cl

ud
es

 in
ve

st
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at
io
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 in

 th
e 

A
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an

d 
an

d 
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ut
he
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 a

re
as

. 
In

 a
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iti
on

 e
xp

lo
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tio
n 

an
d 

ev
al

ua
tio

n 
ar

e 
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in
g 

m
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e 
to

 a
ss

es
s 

th
e 

un
de
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ro

un
d 

po
te

nt
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l 
of

 H
VO

 a
nd

 th
e 

ad
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in

g 
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s 
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TW
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n 

3 E
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n 

an
d 
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ng

 o
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er
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so
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s 
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rit

er
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n 

1,
 a

nd
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 re
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nt
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n 
2,
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o 
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pl
y 
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 th
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) 

C
rit

er
ia

 
JO

R
C

 C
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pl
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C
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m
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H
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M

TW
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M
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e 

th
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 d
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s n
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ee
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rru
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ed
 b

y, 
fo

r e
xa

m
ple

, t
ra

ns
cr

ipt
ion

 o
r k

ey
ing

 e
rro

rs
, 

be
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ee
n 

its
 in

itia
l c

oll
ec

tio
n 

an
d 

its
 u

se
 fo

r M
ine

ra
l 

 
Al

l b
or

eh
ol

e 
da

ta
 h

as
 b

ee
n 

m
ig

ra
te

d 
to

 G
eo

ba
nk

 w
hi

ch
 is

 lo
ca

te
d 

on
 a

 s
er

ve
r i

n 
S

yd
ne

y 
an

d 
is

 b
ac

ke
d 

up
 d

ai
ly

. 
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at
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 p
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 d
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 d
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 c
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l 
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su
lts
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 th

e 
pr

im
ar

y 
so

ur
ce

 fo
r a

ll 
su

ch
 in

fo
rm

at
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he
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f 
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 d
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, c
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 d
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 p
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 c
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 d
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r o
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e 

da
ta

ba
se

 to
 p
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ra
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 d
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 b
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r o
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s 
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f d
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ee
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, d
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n 
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 c
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l q
ua
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- 
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n 
of
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rla
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g 
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og
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te
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al
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- 

re
st

ric
tio

n 
of

 d
at

a 
en

try
 to

 th
e 

in
te

rv
al

 o
f t

he
 d

ef
in

ed
 h

ol
e 

de
pt

h;
 

- 
us

e 
on

ly
 o

f d
ef

in
ed

 ro
ck

 ty
pe

 a
nd

 s
tra

tig
ra

ph
ic

 c
od

es
; a

nd
 

- 
ba

si
c 

co
al

 q
ua

lit
y 

in
te

gr
ity

 c
he

ck
s 

su
ch

 e
ns

ur
in

g 
da

ta
 is

 w
ith

in
 n

or
m

al
 ra

ng
e 

lim
its

, t
ha

t 
pr

ox
im

at
e 

an
al

ys
es

 a
dd

 to
 1

00
 p

er
ce

nt
 e

tc
. 

 
O

th
er

 c
he

ck
s 

pe
rfo

rm
ed

 e
ith
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 p

er
io
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lly
 o

r b
ef
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e 
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po

rt 
of
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a 
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r m
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el
 d

ev
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op
m

en
t 
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cl
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e:

 

- 
m

is
si
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r u
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d 
ge

ol
og

ic
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te

rv
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s 
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ht
ed
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- 

st
ra

tig
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ph
ic

 p
ic
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 a

re
 o

ut
 o

f c
or

re
ct

 s
tra

tig
ra

ph
ic

 s
eq

ue
nc

e;
 

- 
m

is
si

ng
 s

tra
tig

ra
ph

ic
 c

od
es

; a
nd

 
- 

m
is

si
ng

, a
no

m
al

ou
s,

 n
on

-z
er

o 
th

ic
kn

es
s,

 m
ul

tip
le

 o
r i

na
pp

ro
pr

ia
te

 (e
.g

. w
ith

in
 o

ve
rly

in
g 

st
ra

tig
ra

ph
y 

ra
th

er
 th

an
 h

os
t s

tra
tig

ra
ph

y)
. 

 
Th

e 
da

ta
ba

se
 c
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ta

in
s 

au
to

m
at

ed
 v

al
id

at
io

n 
pr
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se
s 

w
hi

ch
 a
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ct
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at
ed

 d
ur

in
g 
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lo
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in

g 
an

d 
pr

ev
en

t u
n-

va
lid

at
ed

 d
at

a 
fro

m
 b

ei
ng

 lo
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ed
 to

 th
e 

G
D

B 
da

ta
ba

se
. 

 
Fi

el
d 

ge
ol

og
is

t 
se

am
 a

nd
 s

tra
tig

ra
ph

ic
 p

ic
ks

 a
nd

 c
or
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la

tio
ns

 a
re

 in
de

pe
nd

en
tly

 c
he

ck
ed

 
an

d 
re

ch
ec

ke
d 

by
 s

en
io

r g
eo

lo
gi

ca
l s

ta
ff.

 A
fte

r m
od

el
lin

g 
an

om
al

ou
s 

se
am

 a
nd

 in
te

rb
ur

de
n 

st
ru

ct
ur

e 
an

d 
th

ic
kn

es
se

s 
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e 
re

vi
ew

ed
 to

 d
et

er
m

in
e 

if 
th

ey
 h

av
e 

a 
ge

ol
og

ic
al

 e
xp

la
na

tio
n,

 
or

 a
re

 e
rr

or
s 

w
hi

ch
 a

re
 it

er
at

iv
el

y 
co

rr
ec

te
d 

or
 re

m
ov

ed
 fr

om
 th

e 
da

ta
ba

se
. 

 
It 

is
 h

ig
hl

y 
un

lik
el

y 
th

at
 th

er
e 

is
 s

ig
ni

fic
an

t v
ol

um
e 

of
 c

or
ru

pt
 d

at
a 

in
 th

e 
da

ta
ba

se
, g

iv
en

 th
e 

va
lid

at
io

n 
pr

oc
ed

ur
es

 th
at

 h
av

e 
be

en
 d

es
cr

ib
ed

 a
bo

ve
. S

om
e 

er
ro

rs
 m

ay
 s

til
l p

as
s 

th
ro

ug
h 

to
 t

he
 g

eo
lo

gi
ca

l 
an

d 
co

al
 q

ua
lit

y 
m

od
el

s.
 C

oa
l 

is
 a

 b
ul

k 
co

m
m

od
ity

 o
f 

re
la

tiv
e 

ev
en
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

H
VO

 
M

TW
 

co
ns

is
te

nc
y 

w
hi

ch
 c

om
bi

ne
d 

w
ith

 th
e 

la
rg

e 
nu

m
be

r o
f b

or
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ol
es

 o
n 

w
hi

ch
 th

e 
R

es
ou

rc
e 
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ba
se

d,
 s

uc
h 

er
ro

rs
 a

re
 u

nl
ik

el
y 

to
 h

av
e 

a 
m

at
er

ia
l i

m
pa

ct
 o

n 
th

e 
R

es
ou

rc
e 

es
tim

at
e.

 

Si
te

 vi
sit

s 
 

Co
m

m
en

t o
n 

an
y s

ite
 vi

sit
s u

nd
er

ta
ke

n 
by

 th
e 

Co
m

pe
te

nt
 P

er
so

n 
an

d 
th

e 
ou

tco
m

e 
of

 th
os

e 
vis

its
. 

 
If 

no
 si

te
 vi

sit
s h

av
e 

be
en

 u
nd

er
ta

ke
n 

ind
ica

te
 w

hy
 th

is 
is 

th
e 

ca
se

. 

 
Th

e 
R

PM
 R

es
ou

rc
es

 C
om

pe
te

nt
 P

er
so

n 
ha

s 
vi

si
te

d 
M

TW
 in

 J
an

ua
ry

 2
01

5,
 a

nd
 b

ot
h 

M
TW

 
an

d 
H

VO
 i

n 
Fe

br
ua

ry
 2

01
7.

 I
n 

ad
di

tio
n 

th
e 

R
P

M
 R

es
ou

rc
es

 C
om

pe
te

nt
 P

er
so

n 
w

as
 

em
pl

oy
ed

 b
y 

th
e 

pr
ev

io
us

 o
w

ne
r 

(R
TC

A)
 fr

om
 2

00
6 

to
 2

01
3 

as
 a

 P
rin

ci
pa

l g
eo

lo
gi

st
 a

nd
 

w
as

 re
sp

on
si

bl
e 

fo
r g

ov
er

na
nc

e 
ov

er
 th

e 
op

er
at

in
g 

R
TC

A 
m

in
es

. 

Ge
olo

gic
al 

int
er

pr
et

at
ion

 
  

Co
nf

ide
nc

e 
in 

(o
r c

on
ve

rs
ely

, t
he

 u
nc

er
ta

int
y o

f )
 th

e 
ge

olo
gic

al 
int

er
pr

et
at

ion
 o

f t
he

 m
ine

ra
l d

ep
os

it. 
 

Na
tu

re
 o

f t
he

 d
at

a 
us

ed
 a

nd
 o

f a
ny

 a
ss

um
pt

ion
s m

ad
e.

 
 

Th
e 

ef
fe

ct,
 if 

an
y, 

of
 a

lte
rn

at
ive

 in
te

rp
re

ta
tio

ns
 o

n 
M

ine
ra

l R
es

ou
rc

e 
es

tim
at

ion
. 

 
Th

e 
us

e 
of

 g
eo

log
y i

n 
gu

idi
ng

 a
nd

 co
nt

ro
llin

g 
M

ine
ra

l 
Re

so
ur

ce
 e

sti
m

at
ion

. 
 

Th
e 

fa
cto

rs
 a

ffe
cti

ng
 co

nt
inu

ity
 b

ot
h 

of
 g

ra
de

 a
nd

 
ge

olo
gy

. 

 
D

et
ai

le
d 

co
al

 p
ly

 lo
gg

in
g 

is
 c

om
pl

et
ed

 b
y 

ge
ol

og
ic

al
 lo

gg
in

g 
of

 o
pe

n 
an

d 
fu

lly
 c

or
ed

 h
ol

es
 

su
pp

or
te

d 
by

 g
eo

ph
ys

ic
al

 lo
g 

da
ta

.  

 
C

oa
l s

ea
m

 a
nd

 p
ly

 c
or

re
la

tio
n 

ar
e 

re
la

tiv
el

y 
si

m
pl

e 
w

he
re

 d
ril

l s
pa

ci
ng

 is
 a

de
qu

at
e 

an
d 

ar
e 

su
ffi

ci
en

t t
o 

es
ta

bl
is

h 
th

e 
va

ria
bi

lit
y 

of
 in

te
rb

ur
de

n 
th

ic
kn

es
se

s.
 

 
Th

e 
ge

ol
og

y 
of

 th
e 

M
TW

 R
es

ou
rc

e 
is

 w
el

l k
no

w
n 

be
ca

us
e 

it 
ha

s 
be

en
 in

 p
ro

du
ct

io
n 

si
nc

e 
th

e 
ea

rly
 1

98
0s

. 
Th

e 
co

al
 p

lie
s 

pr
ed

om
in

an
tly

 h
av

e 
a 

ta
bu

la
r 

la
ye

r-
ca

ke
 d

is
po

si
tio

n,
 

ho
w

ev
er

, 
in

te
rb

ur
de

n 
th

ic
kn

es
se

s 
ar

e 
ch

ar
ac

te
ris

ed
 b

y 
co

m
m

on
 r

ap
id

 l
at

er
al

 t
hi

ck
ne

ss
 

ch
an

ge
s 

du
e 

to
 c

ha
nn

el
 s

pl
ay

s 
pr

op
ag

at
in

g 
fro

m
 a

llu
vi

al
 fa

n 
st

ru
ct

ur
es

 lo
ca

te
d 

to
 th

e 
no

rth
 

of
 th

e 
M

TW
 a

re
a.

 T
he

 m
aj

or
 c

ha
nn

el
 s

tru
ct

ur
es

 a
pp

ea
r t

o 
ha

ve
 a

 n
or

th
 –

 s
ou

th
 o

rie
nt

at
io

n 
(p

ar
al

le
l t

o 
st

rik
e)

, a
nd

 a
re

 s
in

uo
us

 in
 n

at
ur

e.
 

 
Th

e 
ge

ol
og

y 
of

 th
e 

H
VO

 R
es

ou
rc

e 
is

 w
el

l k
no

w
n 

be
ca

us
e 

it 
ha

s 
be

en
 in

 p
ro

du
ct

io
n 

si
nc

e 
19

69
 a

t H
ow

ic
k,

 1
97

1 
at

 L
em

in
gt

on
 a

nd
 1

97
9 

at
 H

un
te

r V
al

le
y 

N
o.

 1
. 

 
Th

e 
co

al
 p

lie
s 

pr
ed

om
in

an
tly

 h
av

e 
a 

ta
bu

la
r 

la
ye

r-
ca

ke
 d

is
po

si
tio

n,
 h

ow
ev

er
, i

nt
er

bu
rd

en
 

th
ic

kn
es

se
s 

ar
e 

ch
ar

ac
te

ris
ed

 b
y 

co
m

m
on

 r
ap

id
 la

te
ra

l t
hi

ck
ne

ss
 c

ha
ng

es
 d

ue
 to

 c
ha

nn
el

 
sp

la
ys

 p
ro

pa
ga

tin
g 

fro
m

 a
llu

vi
al

 fa
n 

st
ru

ct
ur

es
 lo

ca
te

d 
to

 th
e 

no
rth

 o
f t

he
 H

VO
 a

re
a.

 T
he

 
m

aj
or

 c
ha

nn
el

 s
tru

ct
ur

es
 a

pp
ea

r t
o 

ha
ve

 a
n 

ea
st

 –
 w

es
t o

rie
nt

at
io

n 
(p

er
pe

nd
ic

ul
ar

 to
 s

tri
ke

), 
an

d 
do

 n
ot

 a
pp

ea
r t

o 
ha

ve
 th

e 
si

nu
os

ity
 th

at
 is

 s
ee

n 
at

 M
TW

.  

 
In

fil
l d

ril
lin

g 
an

d 
m

in
in

g 
ex

po
su

re
 a

nd
 m

ap
pi

ng
 h

as
 s

up
po

rte
d 

an
d 

re
fin

ed
 t

he
 M

TW
 a

nd
 

H
VO

 m
od

el
s.

 T
he

 c
ur

re
nt

 g
eo

lo
gi

ca
l i

nt
er

pr
et

at
io

ns
 a

re
 c

on
si

de
re

d 
to

 b
e 

ro
bu

st
. 

Di
m

en
sio

ns
 

 
Th

e 
ex

te
nt

 a
nd

 va
ria

bil
ity

 o
f t

he
 M

ine
ra

l R
es

ou
rc

e 
ex

pr
es

se
d 

as
 le

ng
th

 (a
lon

g 
str

ike
 o

r o
th

er
wi

se
), 

pla
n 

wi
dt

h,
 a

nd
 d

ep
th

 b
elo

w 
su

rfa
ce

 to
 th

e 
up

pe
r a

nd
 lo

we
r 

lim
its

 o
f t

he
 M

ine
ra

l R
es

ou
rc

e.
 

 
Th

e 
M

TW
 R

es
ou

rc
e 

ar
ea

 tr
en

ds
 8

 k
m

 n
or

th
w

es
t t

o 
so

ut
he

as
t a

nd
 is

 8
.5

 k
m

 in
 w

id
th

. T
he

 
de

po
si

t e
xt

en
ds

 to
 a

 d
ep

th
 o

f 4
60

 m
 b

el
ow

 th
e 

to
po

gr
ap

hi
c 

su
rfa

ce
. 

Es
tim

at
ion

 a
nd

 
m

od
ell

ing
 

te
ch

niq
ue

s 

 
Th

e 
na

tu
re

 a
nd

 a
pp

ro
pr

iat
en

es
s o

f t
he

 e
sti

m
at

ion
 

te
ch

niq
ue

(s
) a

pp
lie

d 
an

d 
ke

y a
ss

um
pt

ion
s, 

inc
lud

ing
 

tre
at

m
en

t o
f e

xtr
em

e 
gr

ad
e 

va
lue

s, 
do

m
ain

ing
, 

int
er

po
lat

ion
 p

ar
am

et
er

s a
nd

 m
ax

im
um

 d
ist

an
ce

 o
f 

ex
tra

po
lat

ion
 fr

om
 d

at
a 

po
int

s. 
If 

a 
co

m
pu

te
r a

ss
ist

ed
 

es
tim

at
ion

 m
et

ho
d 

wa
s c

ho
se

n 
inc

lud
e 

a 
de

sc
rip

tio
n 

of
 

co
m

pu
te

r s
of

tw
ar

e 
an

d 
pa

ra
m

et
er

s u
se

d.
 

 
C

oa
l 

R
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ou
rc
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 w

er
e 
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at
ed

 b
y 

th
e 

C
om

pe
te

nt
 

P
er

so
n 

us
in

g 
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B 
M

in
co

m
 

so
ftw

ar
e 

fro
m

 
a 

ge
ol

og
ic

al
 

m
od

el
 

de
ve

lo
pe

d 
by

 t
he

 p
re

vi
ou

s 
ow

ne
rs

. 
Th

e 
ge

ol
og

ic
al

 m
od

el
 w

as
 u

pd
at

ed
 in

 2
01

5 
an

d 
is

 c
al

le
d 

H
VO

_1
50

8_
LO

M
. 

 
C

oa
l 

R
es

ou
rc

es
 w

er
e 

es
tim

at
ed

 b
y 

th
e 

C
om

pe
te

nt
 

P
er

so
n 

us
in

g 
AB

B 
M

in
co

m
 

so
ftw

ar
e 

fro
m

 
a 

ge
ol

og
ic

al
 

m
od

el
 

de
ve

lo
pe

d 
by

 t
he

 p
re

vi
ou

s 
ow

ne
rs

. 
Th

e 
ge

ol
og

ic
al

 m
od

el
 w

as
 u

pd
at

ed
 in

 2
01

2 
an

d 
is

 c
al

le
d 

M
TW

_1
20

8_
LO

M
. 
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 C
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pl
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at
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n 
C

om
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en
ta
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H
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Th
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ab
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f c
he

ck
 e

sti
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, p
re

vio
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 e
sti

m
at
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an
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or
 m

ine
 p

ro
du

cti
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 re
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rd
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nd
 w

he
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er
 th

e 
M

ine
ra

l 
Re

so
ur

ce
 e

sti
m

at
e 

ta
ke

s a
pp

ro
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e 
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un
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f s
uc

h 
da

ta
. 

 
Th

e 
as

su
m

pt
ion

s m
ad

e 
re

ga
rd

ing
 re

co
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ry
 o

f b
y-

pr
od

uc
ts.

 
 

Es
tim

at
ion

 o
f d

ele
te

rio
us

 e
lem

en
ts 

or
 o

th
er

 n
on

-g
ra

de
 

va
ria

ble
s o

f e
co

no
m

ic 
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nif
ica
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e 

(e
g 

su
lph

ur
 fo

r a
cid

 
m

ine
 d

ra
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ge
 ch

ar
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te
ris
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ion

). 
 

In
 th

e 
ca

se
 o

f b
loc

k m
od

el 
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er
po
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, t
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 b
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k s
ize

 in
 

re
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e 
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e 
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m
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 sp
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e 

se
ar
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An
y a

ss
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s b
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 m
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ell
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 m
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ng
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its

. 
 

An
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ss
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 co
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 b

et
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en
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De
sc
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n 
of

 h
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e 

ge
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al 

int
er

pr
et

at
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ed
 to
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ro
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e 
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so
ur
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sti
m
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es
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Di
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n 
of

 b
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is 
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r u
sin

g 
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 n
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 u
sin

g 
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e 

cu
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g 
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. 

 
Th
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s o
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tio
n,

 th
e 

ch
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g 
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s u

se
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m
pa
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el 
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 d
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ho

le 
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he

th
er
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e 
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a 
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is 
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 d
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 m
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e 
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g 
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 m
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 d
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pa
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re

nc
e 

be
tw

ee
n 

th
e 

av
er

ag
e 

to
ta

l m
oi

st
ur

e 
co

nt
en

t o
f s

hi
pm

en
ts

 o
f c

oa
l 

th
at

 h
av

e 
by

-p
as

se
d 

th
e 

co
al

 p
la

nt
, a

nd
 th

e 
av

er
ag

e 
ai

r d
rie

d 
m

oi
st

ur
e 

co
nt

en
t o

f t
ha

t c
oa

l. 

 
Th

e 
C

om
pe

te
nt

 P
er

so
n 

co
ns

id
er

s 
th

at
 th

is
 a

pp
ro

ac
h 

is
 re

as
on

ab
le

. 

Cu
t-o

ff 
pa

ra
m

et
er

s 
 

Th
e 

ba
sis

 o
f t

he
 a

do
pt

ed
 cu

t-o
ff 

gr
ad

e(
s)

 o
r q

ua
lity

 
pa

ra
m

et
er

s a
pp

lie
d.

 
 

R
es

ou
rc

es
 p

ol
yg

on
s 

ar
e 

lim
ite

d 
to

 th
e 

lim
it 

of
 o

xi
da

tio
n,

 a
nd

 te
ne

m
en

t b
ou

nd
ar

ie
s.

  

 
M

in
ed

 o
ut

 s
ur

fa
ce

s 
ar

e 
us

ed
 a

s 
th

e 
up

pe
r s

ur
fa

ce
. 

 
At

 M
TW

 th
e 

Ba
ys

w
at

er
 s

ea
m

 is
 th

e 
lo

w
es

t s
ea

m
 fo

r w
hi

ch
 R

es
ou

rc
es

 h
av

e 
be

en
 e

st
im

at
ed

. 
Te

nu
re

 a
t M

TO
 d

oe
s 

no
t e

xt
en

d 
to

 th
e 

se
am

s 
st

ra
tig

ra
ph

ic
al

ly
 lo

w
er

 th
an

 th
e 

B
ay

sw
at

er
.  

 
At

 H
VO

 th
e 

B
ar

re
tt 

se
am

 is
 th

e 
lo

w
es

t s
ea

m
 fo

r w
hi

ch
 R

es
ou

rc
es

 h
av

e 
be

en
 e

st
im

at
ed

. 

 
N

o 
cu

t-o
ff 

co
al

 q
ua

lit
y 

pa
ra

m
et

er
s 

or
 t

hi
ck

ne
ss

 li
m

its
 h

av
e 

be
en

 a
pp

lie
d 

to
 c

oa
l p

lie
s 

fo
r 

R
es

ou
rc

e 
es

tim
at

io
n 

be
ca

us
e 

co
al

 p
lie

s 
ar

e 
ag

gr
eg

at
ed

 d
ur

in
g 

th
e 

R
es

er
ve

 e
st

im
at

io
n 
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

H
VO

 
M

TW
 

pr
oc

es
s.

 It
 is

 d
ur

in
g 

th
e 

R
es

er
ve

 e
st

im
at

io
n 

pr
oc

es
s 

th
at

 c
oa

l p
lie

s 
ar

e 
as

si
gn

ed
 to

 R
es

ou
rc

e 
or

 w
as

te
 b

as
ed

 o
n 

th
e 

m
in

in
g 

ag
gr

eg
at

io
n 

ru
le

s 
us

ed
.  

 

M
ini

ng
 fa

cto
rs

 o
r 

as
su

m
pt

ion
s 

 
As

su
m

pt
ion

s m
ad

e 
re

ga
rd

ing
 p

os
sib

le 
m

ini
ng

 m
et

ho
ds

, 
m

ini
m

um
 m

ini
ng

 d
im

en
sio

ns
 a

nd
 in

te
rn

al 
(o

r, 
if 

ap
pli

ca
ble

, e
xte

rn
al)

 m
ini

ng
 d

ilu
tio

n.
 It

 is
 a

lw
ay

s 
ne

ce
ss

ar
y a

s p
ar

t o
f t

he
 p

ro
ce

ss
 o

f d
et

er
m

ini
ng

 
re

as
on

ab
le 

pr
os

pe
cts

 fo
r e

ve
nt

ua
l e

co
no

m
ic 

ex
tra

cti
on

 
to

 co
ns

ide
r p

ot
en

tia
l m

ini
ng

 m
et

ho
ds

, b
ut

 th
e 

as
su

m
pt

ion
s m

ad
e 

re
ga

rd
ing

 m
ini

ng
 m

et
ho

ds
 a

nd
 

pa
ra

m
et

er
s w

he
n 

es
tim

at
ing

 M
ine

ra
l R

es
ou

rc
es

 m
ay

 n
ot

 
alw

ay
s b

e 
rig

or
ou

s. 
W

he
re

 th
is 

is 
th

e 
ca

se
, t

his
 sh

ou
ld 

be
 re

po
rte

d 
wi

th
 a

n 
ex

pla
na

tio
n 

of
 th

e 
ba

sis
 o

f t
he

 
m

ini
ng

 a
ss

um
pt

ion
s m

ad
e.

 

 
O

pe
n 

cu
t m

in
in

g 
m

et
ho

ds
 a

re
 c

ur
re

nt
ly

 u
se

d 
at

 b
ot

h 
m

in
in

g 
si

te
s 

us
in

g 
bo

th
 d

ra
gl

in
es

 a
nd

 
tru

ck
 a

nd
 s

ho
ve

l /
 e

xc
av

at
or

 m
in

in
g 

eq
ui

pm
en

t. 
 

 
Po

te
nt

ia
l u

nd
er

gr
ou

nd
 m

in
in

g 
ar

ea
s 

ha
ve

 b
ee

n 
id

en
tif

ie
d 

at
 b

ot
h 

si
te

s.
  

M
et

all
ur

gic
al 

fa
cto

rs
 o

r 
as

su
m

pt
ion

s 

 
Th

e 
ba

sis
 fo

r a
ss

um
pt

ion
s o

r p
re

dic
tio

ns
 re

ga
rd

ing
 

m
et

all
ur

gic
al 

am
en

ab
ilit

y. 
It 

is 
alw

ay
s n

ec
es

sa
ry

 a
s p

ar
t 

of
 th

e 
pr

oc
es

s o
f d

et
er

m
ini

ng
 re

as
on

ab
le 

pr
os

pe
cts

 fo
r 

ev
en

tu
al 

ec
on

om
ic 

ex
tra

cti
on

 to
 co

ns
ide

r p
ot

en
tia

l 
m

et
all

ur
gic

al 
m

et
ho

ds
, b

ut
 th

e 
as

su
m

pt
ion

s r
eg

ar
din

g 
m

et
all

ur
gic

al 
tre

at
m

en
t p

ro
ce

ss
es

 a
nd

 p
ar

am
et

er
s m

ad
e 

wh
en

 re
po

rti
ng

 M
ine

ra
l R

es
ou

rc
es

 m
ay

 n
ot

 a
lw

ay
s b

e 
rig

or
ou

s. 
W

he
re

 th
is 

is 
th

e 
ca

se
, t

his
 sh

ou
ld 

be
 re

po
rte

d 
wi

th
 a

n 
ex

pla
na

tio
n 

of
 th

e 
ba

sis
 o

f t
he

 m
et

all
ur

gic
al 

as
su

m
pt

ion
s m

ad
e.

 

 
M

TW
 h

as
 tw

o 
co

al
 h

an
dl

in
g 

an
d 

pr
ep

ar
at

io
n 

pl
an

ts
: N

or
th

 C
H

P
P 

an
d 

So
ut

h 
C

H
PP

. B
ot

h 
pl

an
ts

 a
re

 o
pe

ra
tio

na
l. 

N
or

th
 C

H
P

P 
is

 c
ap

ab
le

 o
f s

in
gl

e 
pr

od
uc

t w
as

hi
ng

 a
nd

 S
ou

th
 C

H
P

P 
is

 c
ap

ab
le

 o
f t

w
o-

pr
od

uc
t w

as
hi

ng
. 

 
H

VO
 h

as
 t

hr
ee

 C
H

P
Ps

, 
H

un
te

r 
Va

lle
y,

 W
es

t 
an

d 
N

ew
de

ll.
 T

he
 H

un
te

r 
Va

lle
y 

C
H

P
P 

is
 

lo
ca

te
d 

at
 H

un
te

r V
al

le
y 

an
d 

th
e 

W
es

t C
H

PP
 h

an
dl

es
 R

O
M

 c
oa

l f
ro

m
 th

e 
W

es
t p

it.
  

 
Th

e 
pr

oc
es

se
s 

us
ed

 a
re

 s
ta

nd
ar

d 
fo

r t
he

 c
oa

l i
nd

us
try

 a
nd

 s
o 

ar
e 

w
el

l t
es

te
d 

te
ch

no
lo

gi
es

. 
Al

l b
or

e 
co

re
 s

am
pl

es
 a

re
 w

as
h/

cu
t-p

oi
nt

 te
st

ed
 a

nd
 s

o 
th

e 
re

pr
es

en
ta

tiv
en

es
s 

of
 te

st
 w

or
k 

un
de

rta
ke

n 
is

 im
pl

ic
it 

in
 th

e 
R

es
ou

rc
e 

cl
as

si
fic

at
io

n 
st

at
us

. 

 
In

-s
ea

m
 p

ar
tin

gs
 w

he
re

 th
ey

 a
re

 in
cl

ud
ed

 in
 th

e 
co

al
 s

ea
m

 a
re

 in
cl

ud
ed

 in
 th

e 
bo

re
 c

or
e 

sa
m

pl
es

 te
st

ed
. 

 
C

oa
l R

es
er

ve
 e

st
im

at
io

n 
is

 b
as

ed
 o

n 
ex

is
tin

g 
pr

od
uc

t s
pe

ci
fic

at
io

ns
. 

 
N

om
in

al
ly

 c
oa

l i
s 

w
as

he
d 

to
 p

ro
du

ce
 a

 s
em

i-s
of

t c
ok

in
g 

co
al

 p
ro

du
ct

 a
t 9

%
 a

ir 
dr

ie
d 

as
h 

or
 

to
 th

re
e 

ty
pe

s 
of

 th
er

m
al

 p
ro

du
ct

s 
(1

1%
 a

ir 
dr

ie
d 

as
h,

 1
3%

 a
ir 

dr
ie

d 
as

h 
an

d 
18

%
 a

ir 
dr

ie
d 

as
h)

. F
or

 a
ll 

pr
od

uc
ts

, 
pr

od
uc

t m
oi

st
ur

e 
is

 a
t 

9%
. 

Ai
r 

dr
ie

d 
is

 q
uo

te
d 

at
 a

 2
.5

%
 m

oi
st

ur
e 

ba
si

s.
 

En
vir

on
m

en
ta

l 
fa

cto
rs

 o
r 

as
su

m
pt

ion
s 

 
As

su
m

pt
ion

s m
ad

e 
re

ga
rd

ing
 p

os
sib

le 
wa

ste
 a

nd
 

pr
oc

es
s r

es
idu

e 
dis

po
sa

l o
pt

ion
s. 

It 
is 

alw
ay

s n
ec

es
sa

ry
 

as
 p

ar
t o

f t
he

 p
ro

ce
ss

 o
f d

et
er

m
ini

ng
 re

as
on

ab
le 

pr
os

pe
cts

 fo
r e

ve
nt

ua
l e

co
no

m
ic 

ex
tra

cti
on

 to
 co

ns
ide

r 
th

e 
po

te
nt

ial
 e

nv
iro

nm
en

ta
l im

pa
cts

 o
f t

he
 m

ini
ng

 a
nd

 
pr

oc
es

sin
g 

op
er

at
ion

. W
hil

e 
at

 th
is 

sta
ge

 th
e 

de
te

rm
ina

tio
n 

of
 p

ot
en

tia
l e

nv
iro

nm
en

ta
l im

pa
cts

, 
pa

rti
cu

lar
ly 

fo
r a

 g
re

en
fie

lds
 p

ro
jec

t, 
m

ay
 n

ot
 a

lw
ay

s b
e 

we
ll a

dv
an

ce
d,

 th
e 

sta
tu

s o
f e

ar
ly 

co
ns

ide
ra

tio
n 

of
 th

es
e 

 
M

TW
 h

as
 a

 n
um

be
r o

f c
ur

re
nt

 m
in

in
g 

an
d 

ex
pl

or
at

io
n 

tit
le

s.
 

 
Al

l t
he

 v
ar

io
us

 m
in

in
g 

le
as

es
 a

cr
os

s 
M

TW
 a

re
 d

ef
in

ed
 b

y 
a 

21
 y

ea
r 

co
ns

en
t 

lim
it.

 T
hi

s 
co

ns
en

t l
im

it 
is

 p
ar

tic
ul

ar
 t

o 
ea

ch
 m

in
in

g 
le

as
e,

 a
nd

 a
s 

su
ch

 le
as

es
 a

re
 c

on
st

an
tly

 b
ei

ng
 

re
ne

w
ed

. 
Th

er
e 

is
 a

 d
ed

ic
at

ed
 t

en
em

en
ts

 m
an

ag
er

 t
o 

en
su

re
 t

he
 a

pp
lic

at
io

n 
fo

r 
le

as
e 

re
ne

w
al

 o
cc

ur
s 

on
 ti

m
e.

 

 
An

 a
pp

ea
l o

f t
he

 p
ro

je
ct

 a
pp

ro
va

l f
or

 R
es

er
ve

s 
w

es
t 

of
 W

al
la

by
 S

cr
ub

 R
oa

d 
w

as
 u

ph
el

d 
(d

is
ap

pr
ov

ed
) b

y 
th

e 
N

SW
 L

an
d 

an
d 

E
nv

iro
nm

en
t C

ou
rt 

in
 A

pr
il 

20
13

. A
 3

50
 m

 m
od

ifi
ca

tio
n 

w
ith

in
 th

is
 a

re
a 

w
as

 s
ub

se
qu

en
tly

 s
ec

ur
ed

 in
 J

an
ua

ry
 2

01
4 

an
d 

R
io

 T
in

to
 C

oa
l A

us
tra

lia
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

H
VO

 
M

TW
 

po
te

nt
ial

 e
nv

iro
nm

en
ta

l im
pa

cts
 sh

ou
ld 

be
 re

po
rte

d.
 

W
he

re
 th

es
e 

as
pe

cts
 h

av
e 

no
t b

ee
n 

co
ns

ide
re

d 
th

is 
sh

ou
ld 

be
 re

po
rte

d 
wi

th
 a

n 
ex

pla
na

tio
n 

of
 th

e 
en

vir
on

m
en

ta
l a

ss
um

pt
ion

s m
ad

e.
 

m
an

ag
em

en
t w

or
ke

d 
th

ro
ug

h 
a 

pr
oc

es
s 

th
at

 re
su

lte
d 

in
 fu

rth
er

 a
pp

ro
va

ls
 b

ei
ng

 g
ra

nt
ed

 in
 

N
ov

em
be

r 
20

15
. 

In
 S

ep
te

m
be

r 
20

18
, 

W
al

la
by

 S
cr

ub
 R

oa
d 

w
as

 c
lo

se
d 

an
d 

ow
ne

rs
hi

p 
tra

ns
fe

rr
ed

 to
 M

TW
. 

 
C

oa
rs

e 
re

je
ct

s 
ar

e 
du

m
pe

d 
w

ith
in

 t
he

 m
in

es
 o

ve
rb

ur
de

n 
du

m
ps

, 
w

hi
le

 t
he

 f
in

es
 c

oa
l 

w
as

he
ry

 re
je

ct
s 

ar
e 

st
or

ed
 w

ith
in

 d
ed

ic
at

ed
 ta

ilin
gs

 d
am

s.
 R

ej
ec

ts
 m

at
er

ia
l a

nd
 c

om
pl

et
ed

 
ta

ilin
gs

 d
am

s 
m

us
t b

e 
co

ve
re

d 
by

 a
t l

ea
st

 3
 m

 o
f i

ne
rt 

w
as

te
 ro

ck
 m

at
er

ia
l. 

 
O

ve
rb

ur
de

n 
w

as
te

 ro
ck

 h
as

 lo
w

 a
ci

d 
fo

rm
in

g 
po

te
nt

ia
l. 

Bu
lk 

de
ns

ity
 

 
W

he
th

er
 a

ss
um

ed
 o

r d
et

er
m

ine
d.

 If
 a

ss
um

ed
, t

he
 b

as
is 

fo
r t

he
 a

ss
um

pt
ion

s. 
If 

de
te

rm
ine

d,
 th

e 
m

et
ho

d 
us

ed
, 

wh
et

he
r w

et
 o

r d
ry

, t
he

 fr
eq

ue
nc

y o
f t

he
 m

ea
su

re
m

en
ts,

 
th

e 
na

tu
re

, s
ize

 a
nd

 re
pr

es
en

ta
tiv

en
es

s o
f t

he
 sa

m
ple

s. 
 

Th
e 

bu
lk 

de
ns

ity
 fo

r b
ulk

 m
at

er
ial

 m
us

t h
av

e 
be

en
 

m
ea

su
re

d 
by

 m
et

ho
ds

 th
at

 a
de

qu
at

ely
 a

cc
ou

nt
 fo

r v
oid

 
sp

ac
es

 (v
ug

s, 
po

ro
sit

y, 
et

c)
, m

ois
tu

re
 a

nd
 d

iffe
re

nc
es

 
be

tw
ee

n 
ro

ck
 a

nd
 a

lte
ra

tio
n 

zo
ne

s w
ith

in 
th

e 
de

po
sit

. 
 

Di
sc

us
s a

ss
um

pt
ion

s f
or

 b
ulk

 d
en

sit
y e

sti
m

at
es

 u
se

d 
in 

th
e 

ev
alu

at
ion

 p
ro

ce
ss

 o
f t

he
 d

iffe
re

nt
 m

at
er

ial
s. 

 
C

er
ta

in
 b

or
eh

ol
es

 s
am

pl
es

 h
av

e 
on

ly
 tr

ue
 re

la
tiv

e 
de

ns
ity

 (“
R

D
”) 

an
al

ys
is

; s
om

e 
ha

ve
 b

ot
h 

ap
pa

re
nt

 re
la

tiv
e 

de
ns

ity
 (“

AR
D

”) 
an

d 
tru

e 
R

D
, a

nd
 m

os
t h

av
e 

A
R

D
. R

el
at

io
ns

hi
ps

 b
et

w
ee

n 
AR

D
 a

nd
 R

D
 w

er
e 

de
te

rm
in

ed
 f

ro
m

 t
he

 p
ai

re
d 

se
ts

 o
f 

AR
D

 a
nd

 R
D

 a
na

ly
se

s.
 T

he
 

re
la

tio
ns

hi
ps

 u
se

d 
to

 p
op

ul
at

e 
th

e 
pl

y 
by

 p
ly

 d
at

a 
w

ith
 m

is
si

ng
 A

R
D

s 
or

 R
D

s 
ar

e:
 

- 
R

D
 (a

d)
 =

 1
.0

00
3 

x 
AR

D
 1

.0
64

5,
 a

nd
 A

R
D

 =
 1

.0
04

5 
x 

R
D

 0
.9

31
6.

 
 

Th
e 

in
 s

itu
 r

el
at

iv
e 

de
ns

ity
 (

i.e
. t

he
 d

en
si

ty
 o

f m
at

er
ia

ls
 a

t a
n 

in
 s

itu
 m

oi
st

ur
e 

ba
si

s)
 w

as
 

ca
lc

ul
at

ed
 u

si
ng

 th
e 

Pr
es

to
n 

S
an

de
rs

 e
qu

at
io

n:
 

- 
R

D
2 

= 
[R

D
1*

(1
00

-M
1)

] /
 [1

00
+R

D
1*

(M
2-

M
1)

-M
2]

 
- 

W
he

re
 R

D
1 

is
 tr

ue
 R

D
 (a

d)
, M

1 
is

 a
ir 

dr
ie

d 
m

oi
st

ur
e 

an
d 

M
2 

is
 th

e 
in

 s
itu

 m
oi

st
ur

e.
 (M

1 
+4

) 
 

A 
re

gr
es

si
on

 o
f 

la
bo

ra
to

ry
 A

R
D

 m
ea

su
re

m
en

ts
 a

ga
in

st
 r

aw
 a

sh
 w

as
 u

se
d 

fo
r 

th
e 

in
 s

itu
 

de
ns

ity
 w

he
n 

de
ns

ity
 v

al
ue

s 
ha

d 
no

t b
ee

n 
de

te
rm

in
ed

 in
 th

e 
la

bo
ra

to
ry

, s
uc

h 
as

 w
he

n 
co

al
 

pl
ie

s 
w

er
e 

ag
gr

eg
at

ed
 o

n 
a 

w
or

ki
ng

 s
ec

tio
n 

ba
si

s.
 

Cl
as

sif
ica

tio
n 

 
Th

e 
ba

sis
 fo

r t
he

 cl
as

sif
ica

tio
n 

of
 th

e 
M

ine
ra

l R
es

ou
rc

es
 

int
o 

va
ry

ing
 co

nf
ide

nc
e 

ca
te

go
rie

s. 
 

W
he

th
er

 a
pp

ro
pr

iat
e 

ac
co

un
t h

as
 b

ee
n 

ta
ke

n 
of

 a
ll 

re
lev

an
t f

ac
to

rs
 (i

e 
re

lat
ive

 co
nf

ide
nc

e 
in 

to
nn

ag
e/

gr
ad

e 
es

tim
at

ion
s, 

re
lia

bil
ity

 o
f in

pu
t d

at
a,

 co
nf

ide
nc

e 
in 

co
nt

inu
ity

 o
f g

eo
log

y a
nd

 m
et

al 
va

lue
s, 

qu
ali

ty,
 q

ua
nt

ity
 

an
d 

dis
tri

bu
tio

n 
of

 th
e 

da
ta

). 
 

W
he

th
er

 th
e 

re
su

lt a
pp

ro
pr

iat
ely

 re
fle

cts
 th

e 
Co

m
pe

te
nt

 
Pe

rs
on

’s 
vie

w 
of

 th
e 

de
po

sit
. 

 
Th

e 
cl

as
si

fic
at

io
n 

of
 th

e 
C

oa
l R

es
ou

rc
es

 in
to

 v
ar

yi
ng

 c
on

fid
en

ce
 c

at
eg

or
ie

s 
is

 b
as

ed
 o

n 
a 

st
an

da
rd

is
ed

 p
ro

ce
ss

 o
f 

ut
ilis

in
g 

po
in

ts
 o

f o
bs

er
va

tio
n 

(P
oO

) 
ac

co
rd

in
g 

to
 th

ei
r 

re
lia

bi
lit

y.
 

Th
e 

Po
O

s 
ar

e 
us

ed
 t

o 
ca

te
go

ris
e 

qu
an

tit
y 

an
d 

qu
al

ity
 c

on
tin

ui
ty

 (
or

 b
ot

h)
 o

r 
su

pp
or

t 
co

nt
in

ui
ty

. 

 
A 

qu
an

tit
y 

P
oO

 h
as

 th
e 

fo
llo

w
in

g 
at

tri
bu

te
s:

 

- 
op

en
 h

ol
e;

 
- 

se
am

 in
te

rv
al

 g
eo

ph
ys

ic
al

ly
 lo

gg
ed

; a
nd

 
- 

re
lia

bl
e 

co
lla

r s
ur

ve
y.

 
 

A 
qu

al
ity

 P
oO

 h
as

 th
e 

fo
llo

w
in

g 
at

tri
bu

te
s:

 

- 
co

re
d 

ho
le

 in
 w

hi
ch

 1
00

%
 o

f t
he

 s
ea

m
 in

te
rv

al
 h

as
 b

ee
n 

co
re

d;
 

- 
lin

ea
r c

or
e 

re
co

ve
ry

 g
re

at
er

 th
an

 9
5%

; 
- 

re
lia

bl
e 

co
lla

r s
ur

ve
y;

 a
nd

 
- 

ra
w

 c
oa

l a
sh

 (c
an

 b
e 

us
ed

 a
s 

a 
pr

ox
y 

fo
r r

el
at

iv
e 

de
ns

ity
). 
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

H
VO

 
M

TW
 

 
Su

pp
or

t d
at

a 
fo

r P
oO

s 
in

cl
ud

es
: 

- 
in

-p
it 

m
ap

pi
ng

 d
at

a 
fo

r f
au

lts
 a

nd
 d

yk
es

; a
nd

 
- 

se
am

 fl
oo

r o
r r

oo
f s

ur
ve

y 
da

ta
. 

 
Th

e 
ra

di
i o

f i
nf

lu
en

ce
 fo

r P
oO

s 
w

er
e 

de
te

rm
in

ed
 b

y 
co

ns
id

er
at

io
n 

of
 th

e 
fo

llo
w

in
g 

fo
r e

ac
h 

co
al

 p
ly

: 

- 
va

ria
bi

lit
y 

of
 s

ea
m

 th
ic

kn
es

s;
 

- 
va

ria
bi

lit
y 

of
 in

te
rb

ur
de

n 
th

ic
kn

es
s;

 
- 

se
am

 s
pl

itt
in

g 
an

d 
co

al
es

ci
ng

 p
at

te
rn

s;
 a

re
 t

he
y 

se
di

m
en

ta
ry

 o
r 

du
e 

to
 s

ea
m

 
co

rr
el

at
io

n 
in

co
ns

is
te

nc
y 

be
tw

ee
n 

st
ag

es
 o

f e
xp

lo
ra

tio
n;

 
- 

st
ru

ct
ur

al
 v

ar
ia

bi
lit

y;
 

- 
va

ria
bi

lit
y 

of
 c

oa
l q

ua
lit

y;
 

- 
un

de
rs

ta
nd

in
g 

of
 r

el
at

io
ns

hi
p 

be
tw

ee
n 

ra
w

 c
oa

l 
qu

al
ity

 a
nd

 w
as

he
d 

pr
od

uc
t 

co
al

 
qu

al
ity

; 
- 

re
la

tio
ns

hi
p 

be
tw

ee
n 

ov
er

bu
rd

en
 th

ic
kn

es
s 

va
ria

tio
n 

an
d 

co
al

 q
ua

lit
y 

va
ria

bi
lit

y;
 

- 
ex

am
in

in
g 

ae
ria

l d
is

tri
bu

tio
n 

of
 d

at
a 

po
in

ts
, h

is
to

gr
am

s 
an

d 
st

at
is

tic
s 

of
 th

e 
as

h 
co

nt
en

t 
of

 s
ea

m
 g

ro
up

s;
 

- 
re

vi
ew

 o
f a

s 
m

in
ed

 s
ea

m
 r

oo
f o

r 
flo

or
 s

ur
ve

y 
da

ta
 in

 c
on

ju
nc

tio
n 

w
ith

 m
od

el
le

d 
ro

of
 

an
d 

flo
or

 c
on

to
ur

s,
 a

nd
 b

or
eh

ol
e 

in
te

rs
ec

tio
ns

 to
 a

ss
es

s 
re

lia
bi

lit
y 

of
 in

pu
t d

at
a 

an
d 

m
od

el
 o

ut
pu

t t
o 

as
se

ss
; 

- 
th

e 
va

ria
bi

lit
y 

of
 th

e 
ge

ol
og

y 
be

tw
ee

n 
bo

re
ho

le
s;

 a
nd

  
- 

th
e 

re
lia

bi
lit

y 
of

 b
or

eh
ol

e 
da

ta
. 

 
Th

er
e 

ar
e 

m
an

y 
co

al
 p

lie
s 

at
 M

TW
 a

nd
 H

VO
, a

nd
 in

 g
en

er
al

 s
ea

m
 g

ro
up

s 
(e

qu
iv

al
en

t t
o 

th
e 

se
am

 n
am

es
) w

er
e 

us
ed

 a
s 

th
e 

R
es

ou
rc

e 
en

tit
ie

s.
 W

he
re

 v
ar

ia
bi

lit
y 

of
 p

lie
s 

w
ith

in
 a

 s
ea

m
 

gr
ou

p 
w

er
e 

id
en

tif
ie

d 
an

d 
a 

si
ng

le
 R

es
ou

rc
e 

en
tit

y 
fo

r 
th

e 
se

am
 g

ro
up

 w
as

 n
ot

 ju
st

ifi
ed

 
m

ul
tip

le
 R

es
ou

rc
e 

en
tit

ie
s 

w
er

e 
ca

te
go

ris
ed

. T
he

 M
TW

 R
es

ou
rc

e 
co

nt
ai

ns
 1

5 
se

am
 g

ro
up

s,
 

bu
t R

es
ou

rc
es

 h
av

e 
be

en
 c

at
eg

or
is

ed
 fo

r 2
8 

se
am

 e
nt

iti
es

. 

 
Pr

ev
io

us
 R

es
ou

rc
e 

cl
as

si
fic

at
io

ns
 o

f t
he

 M
TW

 R
es

ou
rc

e 
ha

ve
 b

ee
n 

ba
se

d 
on

 th
e 

15
 p

rim
ar

y 
se

am
 g

ro
up

s,
 a

nd
 a

t H
VO

 th
e 

17
 p

rim
ar

y 
se

am
 g

ro
up

s.
 D

et
ai

le
d 

re
vi

ew
 o

f e
ac

h 
of

 th
e 

M
TW

 
an

d 
H

VO
 p

lie
s 

ha
s 

sh
ow

n 
th

at
 in

 g
en

er
al

 th
e 

lo
w

er
 p

lie
s 

of
 s

om
e 

se
am

 g
ro

up
s 

ha
ve

 g
re

at
er

 
va

ria
bi

lit
y,

 o
r h

av
e 

le
ss

 e
xt

en
si

ve
 o

r c
on

si
st

en
t l

at
er

al
 d

ev
el

op
m

en
t t

ha
n 

th
e 

up
pe

r p
lie

s 
of

 
th

e 
se

am
 g

ro
up

. A
s 

a 
co

ns
eq

ue
nc

e 
so

m
e 

se
am

 g
ro

up
s 

ha
ve

 m
ul

tip
le

 c
oa

l p
lie

s 
ca

te
go

ris
ed

.  
 

 
R

ad
ii 

of
 in

flu
en

ce
 w

er
e 

pl
ot

te
d 

ar
ou

nd
 P

oO
s 

to
 p

ro
du

ce
 m

ap
s 

of
 q

ua
nt

ity
 a

nd
 q

ua
lit

y.
 

 
Ar

ea
s 

of
 lo

w
, 

m
ed

iu
m

, 
an

d 
hi

gh
 c

on
fid

en
ce

 a
re

 p
ro

du
ce

d 
fro

m
 t

he
se

 p
lo

ts
 f

or
 s

tru
ct

ur
e 

(q
ua

nt
ity

) 
an

d 
co

al
 q

ua
lit

y 
fo

r 
ea

ch
 R

es
ou

rc
e 

en
tit

y.
 T

he
 q

ua
nt

ity
 a

nd
 q

ua
lit

y 
ar

ea
s 

of
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

H
VO

 
M

TW
 

co
nf

id
en

ce
 a

re
 i

nt
er

se
ct

ed
 t

o 
pr

od
uc

e 
ar

ea
s 

of
 M

ea
su

re
d,

 I
nd

ic
at

ed
 a

nd
 I

nf
er

re
d 

to
 

ca
te

go
ris

e 
th

e 
R

es
ou

rc
e 

to
nn

ag
e 

es
tim

at
es

. 

 
In

 s
um

m
ar

y 
qu

an
tit

y 
ra

di
i r

an
ge

: 

- 
10

0 
m

 - 
25

0 
m

 fo
r h

ig
h 

co
nf

id
en

ce
;  

- 
20

0 
m

 - 
50

0 
m

 fo
r m

ed
iu

m
 c

on
fid

en
ce

; a
nd

  
- 

40
0 

m
 - 

1,
00

0 
m

 fo
r l

ow
 c

on
fid

en
ce

.  
 

In
 s

um
m

ar
y 

qu
al

ity
 ra

di
i r

an
ge

:  

- 
20

0 
m

 - 
40

0 
m

 fo
r h

ig
h 

co
nf

id
en

ce
;  

- 
40

0 
m

 - 
1,

00
0 

m
 fo

r m
ed

iu
m

 c
on

fid
en

ce
; a

nd
  

- 
80

0 
m

 - 
1,

20
0 

m
 fo

r l
ow

 c
on

fid
en

ce
.  

 
Th

e 
ra

ng
es

 r
ef

le
ct

 th
e 

va
ria

bi
lit

y 
w

ith
in

 a
nd

 b
et

w
ee

n 
th

e 
fif

te
en

 s
ea

m
 g

ro
up

s 
m

od
el

le
d 

at
 

M
TW

. 

 
Th

e 
C

om
pe

te
nt

 P
er

so
n 

is
 s

at
is

fie
d 

th
at

 th
e 

st
at

ed
 C

oa
l R

es
ou

rc
e 

cl
as

si
fic

at
io

n 
re

fle
ct

s 
th

e 
ge

ol
og

ic
al

 c
on

tro
ls

 in
te

rp
re

te
d 

an
d 

th
e 

es
tim

at
io

n 
co

ns
tra

in
ts

 o
f t

he
 d

ep
os

its
. 

Au
dit

s o
r 

re
vie

ws
 

 
Th

e 
re

su
lts

 o
f a

ny
 a

ud
its

 o
r r

ev
iew

s o
f M

ine
ra

l R
es

ou
rc

e 
es

tim
at

es
. 

 
M

TW
 h

as
 h

ad
 o

ne
 e

xt
er

na
l a

ud
it 

w
hi

ch
 w

as
 c

on
du

ct
ed

 in
 M

ar
ch

 2
01

0 
by

 th
e 

X
st

ra
ct

 G
ro

up
 

as
 p

ar
t o

f R
TC

A’
s 

in
te

rn
al

 c
om

pl
ia

nc
e 

re
qu

ire
m

en
ts

. 

 
Th

e 
ou

tc
om

e 
of

 
th

is
 

au
di

t 
w

as
 

an
 

ov
er

al
l 

sa
tis

fa
ct

or
y 

ra
tin

g 
w

ith
 

a 
nu

m
be

r 
of

 
re

co
m

m
en

da
tio

ns
 m

ad
e 

an
d 

ac
te

d 
up

on
 b

y 
R

io
 T

in
to

 C
oa

l A
us

tra
lia

. 

 
In

 S
ep

te
m

be
r 

20
11

 a
n 

au
di

t i
nt

o 
th

e 
m

od
el

lin
g 

an
d 

R
es

ou
rc

e 
es

tim
at

io
n 

pr
oc

es
s 

at
 H

VO
 

w
as

 c
om

pl
et

ed
 (

re
po

rt:
 R

io
 T

in
to

 C
or

po
ra

te
 A

ss
ur

an
ce

 R
es

ou
rc

es
 a

nd
 R

es
er

ve
s 

In
te

rn
al

 
Au

di
t R

ep
or

t. 
H

un
te

r V
al

le
y 

O
pe

ra
tio

ns
. 2

.1
). 

 
Th

e 
ou

tc
om

e 
of

 
th

is
 

au
di

t 
w

as
 

ov
er

al
l 

a 
sa

tis
fa

ct
or

y 
ra

tin
g 

w
ith

 
a 

nu
m

be
r 

of
 

re
co

m
m

en
da

tio
ns

 m
ad

e 
an

d 
ac

te
d 

up
on

 b
y 

R
io

 T
in

to
 C

oa
l A

us
tra

lia
. 

Di
sc

us
sio

n 
of

 
re

lat
ive

 
ac

cu
ra

cy
/ 

co
nf

ide
nc

e 

 
W

he
re

 a
pp

ro
pr

iat
e 

a 
sta

te
m

en
t o

f t
he

 re
lat

ive
 a

cc
ur

ac
y 

an
d 

co
nf

ide
nc

e 
lev

el 
in 

th
e 

M
ine

ra
l R

es
ou

rc
e 

es
tim

at
e 

us
ing

 a
n 

ap
pr

oa
ch

 o
r p

ro
ce

du
re

 d
ee

m
ed

 a
pp

ro
pr

iat
e 

by
 

th
e 

Co
m

pe
te

nt
 P

er
so

n.
 F

or
 e

xa
m

ple
, t

he
 a

pp
lic

at
ion

 o
f 

sta
tis

tic
al 

or
 g

eo
sta

tis
tic

al 
pr

oc
ed

ur
es

 to
 q

ua
nt

ify
 th

e 
re

lat
ive

 a
cc

ur
ac

y o
f t

he
 re

so
ur

ce
 w

ith
in 

sta
te

d 
co

nf
ide

nc
e 

lim
its

, o
r, 

if s
uc

h 
an

 a
pp

ro
ac

h 
is 

no
t d

ee
m

ed
 

ap
pr

op
ria

te
, a

 q
ua

lita
tiv

e 
dis

cu
ss

ion
 o

f t
he

 fa
cto

rs
 th

at
 

co
uld

 a
ffe

ct 
th

e 
re

lat
ive

 a
cc

ur
ac

y a
nd

 co
nf

ide
nc

e 
of

 th
e 

es
tim

at
e.

 
 

Th
e 

sta
te

m
en

t s
ho

uld
 sp

ec
ify

 w
he

th
er

 it 
re

lat
es

 to
 g

lob
al 

or
 lo

ca
l e

sti
m

at
es

, a
nd

, if
 lo

ca
l, s

ta
te

 th
e 

re
lev

an
t 

 
R

ec
on

ci
lia

tio
n 

at
 M

TW
 is

 p
er

fo
rm

ed
 o

n 
an

 a
nn

ua
l r

at
he

r t
ha

n 
a 

sp
at

ia
l b

as
is

. T
he

 fo
llo

w
in

g 
is

 n
ot

ed
 fr

om
 th

e 
M

TW
 2

01
5 

An
nu

al
 R

ec
on

ci
lia

tio
n:
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

H
VO

 
M

TW
 

to
nn

ag
es

, w
hic

h 
sh

ou
ld 

be
 re

lev
an

t t
o 

te
ch

nic
al 

an
d 

ec
on

om
ic 

ev
alu

at
ion

. D
oc

um
en

ta
tio

n 
sh

ou
ld 

inc
lud

e 
as

su
m

pt
ion

s m
ad

e 
an

d 
th

e 
pr

oc
ed

ur
es

 u
se

d.
 

 
Th

es
e 

sta
te

m
en

ts 
of

 re
lat

ive
 a

cc
ur

ac
y a

nd
 co

nf
ide

nc
e 

of
 

th
e 

es
tim

at
e 

sh
ou

ld 
be

 co
m

pa
re

d 
wi

th
 p

ro
du

cti
on

 d
at

a,
 

wh
er

e 
av

ail
ab

le.
 

 
Th

e 
An

nu
al

 O
pe

ra
tin

g 
Pl

an
 (“

AO
P”

) u
nd

er
es

tim
at

es
: 

- 
w

as
te

 v
ol

um
e;

 
- 

yi
el

d;
 

- 
st

rip
 ra

tio
; a

nd
 

- 
pr

od
uc

t c
oa

l t
on

ne
s.

 
 

Th
e 

AO
P 

ov
er

es
tim

at
es

: 

- 
R

O
M

 to
nn

es
; a

nd
 

- 
R

O
M

 a
sh

. 
 

In
 s

um
m

ar
y,

 t
he

 in
 s

itu
 s

tru
ct

ur
al

 a
nd

 c
oa

l q
ua

lit
y 

m
od

el
s,

 a
nd

 t
he

 a
ss

um
pt

io
ns

 u
se

d 
to

 
co

nv
er

t f
ro

m
 in

 s
itu

 to
 R

O
M

 m
od

el
s 

sh
ow

 m
at

er
ia

l d
iff

er
en

ce
 b

et
w

ee
n 

es
tim

at
ed

 a
nd

 a
ct

ua
l 

pe
rfo

rm
an

ce
. 

 
Th

e 
as

se
ss

m
en

t o
f v

ar
ia

bi
lit

y 
on

 a
 p

ly
 o

r s
ea

m
 b

as
is

 a
t b

ot
h 

H
VO

 a
nd

 M
TW

 h
as

 n
ot

 b
ee

n 
pe

rfo
rm

ed
 g

eo
st

at
is

tic
al

ly
. T

he
 v

ar
ia

bi
lit

y 
of

 s
ea

m
 a

nd
 in

te
rb

ur
de

n 
th

ic
kn

es
s,

 s
ea

m
 s

tru
ct

ur
e 

an
d 

ra
w

 a
nd

 p
ro

du
ct

 a
sh

 b
et

w
ee

n 
ad

ja
ce

nt
 b

or
eh

ol
es

 w
as

 a
ss

es
se

d 
by

 th
e 

R
PM

 C
om

pe
te

nt
 

Pe
rs

on
 to

 d
et

er
m

in
e 

th
e 

P
oO

 s
pa

ci
ng

 u
se

d 
fo

r t
he

 R
es

ou
rc

e 
ca

te
go

ris
at

io
n 

an
d 

es
tim

at
io

n 
at

 b
ot

h 
H

VO
 a

nd
 M

TW
.  

 
Va

ria
bi

lit
y 

be
tw

ee
n 

ad
ja

ce
nt

 b
or

eh
ol

es
 w

as
 c

at
eg

or
is

ed
 b

y 
th

e 
fo

llo
w

in
g 

ra
ng

es
, 

w
hi

ch
 

re
pr

es
en

t h
ig

h,
 m

od
er

at
e 

an
d 

lo
w

 c
on

fid
en

ce
 s

pa
ci

ng
 re

sp
ec

tiv
el

y:
 

- 
pl

us
 o

r m
in

us
 1

0%
; 

- 
pl

us
 o

r m
in

us
 1

0 
to

 2
0%

; a
nd

 
- 

pl
us

 o
r m

in
us

 2
0 

to
 4

0%
. 

 
R

ec
on

ci
lia

tio
n 

at
 H

VO
 is

 p
er

fo
rm

ed
 o

n 
an

 a
nn

ua
l r

at
he

r t
ha

n 
a 

sp
at

ia
l a

nd
 te

m
po

ra
l b

as
is

 
af

te
r 

ea
ch

 m
in

in
g 

un
it 

is
 c

om
pl

et
ed

. 
Th

e 
fo

llo
w

in
g 

is
 n

ot
ed

 f
ro

m
 t

he
 M

TW
 2

01
5 

An
nu

al
 

R
ec

on
ci

lia
tio

n:
 

 
 

Th
e 

re
su

lts
 o

f 
th

e 
H

VO
 a

nn
ua

l 
re

co
nc

ilia
tio

n 
ar

e 
si

m
ila

r 
to

 t
he

 f
in

di
ng

s 
of

 t
he

 M
TW

 
re

co
nc

ilia
tio

n,
 a

nd
 th

e 
sa

m
e 

co
m

m
en

ts
 m

ad
e 

fo
r M

TW
 c

an
 a

pp
ly

 to
 H

VO
. 

Yi
el

d 
(%

)
W

as
te

St
rip

 R
at

io
M

as
s(t

)
As

h(
%

)
M

 m
3

bc
m

/t
M

as
s(t

)
bc

m
/t

AO
P

18
,8

49
37

.5
66

.5
10

1,
80

8
5.

4
12

,5
35

8.
12

To
 P

la
nt

16
,7

09
26

.8
77

.3
10

1,
07

2
6.

05
12

,9
16

7.
83

Pl
an

t/
AO

P
89

%
71

%
11

6%
99

%
11

2%
10

3%
96

%

Pr
od

uc
t 

St
rip

 
Un

pr
oc

es
se

d 
Co

al
RO

M
Pr

od
uc

t 
Co

al
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

H
VO

 
M

TW
 

 
R

es
ou

rc
e 

es
tim

at
es

 in
 th

is
 s

tra
tif

or
m

 c
on

fo
rm

ab
le

 d
ep

os
it 

ar
e 

di
re

ct
ly

 d
ep

en
de

nt
 o

n 
th

re
e 

fa
ct

or
s:

 th
e 

si
ze

 (a
er

ia
l e

xt
en

t) 
of

 th
e 

co
al

 s
ea

m
 R

es
ou

rc
e 

po
ly

go
ns

, t
he

 c
oa

l s
ea

m
 th

ic
kn

es
s 

an
d 

th
e 

co
al

 d
en

si
ty

. T
he

 c
oa

l s
ea

m
 R

es
ou

rc
e 

po
ly

go
ns

 a
re

 li
m

ite
d 

by
 th

e 
m

od
el

le
d 

co
al

 
se

am
 s

ub
cr

op
s,

 m
ap

pe
d 

an
d 

in
te

rp
re

te
d 

fa
ul

ts
 a

nd
 b

y 
th

e 
bo

re
ho

le
 d

is
tri

bu
tio

n.
 T

he
 

R
es

ou
rc

e 
po

ly
go

ns
 a

re
 n

ot
 s

ig
ni

fic
an

tly
 e

xt
ra

po
la

te
d 

pa
st

 t
he

 "
la

st
" 

bo
re

ho
le

 w
hi

ch
 i

s 
co

ns
id

er
ed

 to
 b

e 
a 

co
ns

er
va

tiv
e 

ap
pr

oa
ch

. 

Se
ct

io
n 

4 E
st

im
at

io
n 

an
d 

Re
po

rti
ng

 o
f O

re
 R

es
er

ve
s 

Th
e 

co
m

pl
et

ed
 T

ab
le

 1
, S

ec
tio

ns
 4

 is
 in

 re
sp

on
se

 to
 th

e 
cu

rr
en

t A
D

V-
BR

-1
10

19
_H

un
tin

g 
Ea

gl
e_

C
PR

 R
ep

or
t c

om
pl

et
ed

 in
 p

ar
t b

y 
C

om
pe

te
nt

 P
er

so
n,

 M
r D

ou
g 

Si
lla

r o
n 

be
ha

lf 
of

 R
PM

. 

 (C
rit

er
ia

 li
st

ed
 in

 S
ec

tio
n 

1,
 a

nd
 w

he
re

 re
le

va
nt

 in
 S

ec
tio

ns
 2

 a
nd

 3
, a

ls
o 

ap
pl

y 
to

 th
is

 s
ec

tio
n.

) 

C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

H
VO

 
M

TW
 

M
ine

ra
l R

es
ou

rc
e 

es
tim

at
e 

fo
r 

co
nv

er
sio

n 
to

 O
re

 
Re

se
rv

es
 

 
De

sc
rip

tio
n 

of
 th

e 
M

ine
ra

l R
es

ou
rc

e 
es

tim
at

e 
us

ed
 a

s a
 

ba
sis

 fo
r t

he
 co

nv
er

sio
n 

to
 a

n 
Or

e 
Re

se
rv

e.
 

 
Cl

ea
r s

ta
te

m
en

t a
s t

o 
wh

et
he

r t
he

 M
ine

ra
l R

es
ou

rc
es

 a
re

 
re

po
rte

d 
ad

dit
ion

al 
to

, o
r i

nc
lus

ive
 o

f, 
th

e 
Or

e 
Re

se
rv

es
. 

 
Th

e 
C

oa
l R

es
ou

rc
e 

es
tim

at
e 

us
ed

 a
s 

th
e 

ba
si

s 
fo

r t
hi

s 
C

oa
l R

es
er

ve
s 

St
at

em
en

t i
s 

de
sc

rib
ed

 
as

 p
ar

t o
f t

hi
s 

st
at

em
en

t. 
Th

e 
R

es
ou

rc
e 

es
tim

at
e 

ha
s 

be
en

 p
re

pa
re

d 
by

 M
r. 

P
et

er
 E

llis
. T

he
 

C
om

pe
te

nt
 P

er
so

n,
 M

r. 
El

lis
, 

ha
s 

su
ffi

ci
en

t 
ex

pe
rti

se
 t

ha
t 

is
 r

el
ev

an
t 

to
 t

he
 s

ty
le

 o
f 

m
in

er
al

is
at

io
n 

an
d 

ty
pe

 o
f d

ep
os

it 
an

d 
ac

tiv
ity

 to
 q

ua
lif

y 
as

 a
 C

om
pe

te
nt

 P
er

so
n 

as
 s

pe
ci

fie
d 

un
de

r t
he

 J
O

R
C

 C
od

e 
an

d 
is

 a
 m

em
be

r o
f t

he
 A

us
tra

lia
n 

In
st

itu
te

 o
f M

in
in

g 
an

d 
M

et
al

lu
rg

y 
.  

 
Th

e 
R

es
ou

rc
es

 S
ta

te
m

en
t w

as
 c

om
pi

le
d 

in
 a

cc
or

da
nc

e 
w

ith
 T

he
 J

O
R

C
 C

od
e 

20
12

 E
di

tio
n.

 

 
Th

e 
C

oa
l R

es
ou

rc
es

 re
po

rte
d 

ar
e 

in
cl

us
iv

e 
of

 th
e 

C
oa

l R
es

er
ve

s.
 

 
Th

e 
sa

m
e 

ge
ol

og
ic

al
 m

od
el

 h
as

 b
ee

n 
us

ed
 fo

r t
he

 e
st

im
at

io
n 

of
 R

es
ou

rc
es

 a
nd

 R
es

er
ve

s.
 

Si
te

 vi
sit

s 
 

Co
m

m
en

t o
n 

an
y s

ite
 vi

sit
s u

nd
er

ta
ke

n 
by

 th
e 

Co
m

pe
te

nt
 

Pe
rs

on
 a

nd
 th

e 
ou

tco
m

e 
of

 th
os

e 
vis

its
. 

 
If 

no
 si

te
 vi

sit
s h

av
e 

be
en

 u
nd

er
ta

ke
n 

ind
ica

te
 w

hy
 th

is 
is 

th
e 

ca
se

. 

 
A 

si
te

 v
is

it 
to

 t
he

 M
TW

 a
nd

 H
VO

 M
in

es
 w

as
 u

nd
er

ta
ke

n 
by

 a
 r

ep
re

se
nt

at
iv

e 
of

 R
PM

 in
 

Ja
nu

ar
y 

20
17

. T
he

 R
es

er
ve

s 
C

om
pe

te
nt

 P
er

so
n 

w
as

 u
na

bl
e 

to
 a

tte
nd

 b
ut

 in
te

rv
ie

w
ed

 th
e 

R
PM

 re
pr

es
en

ta
tiv

e 
w

ho
 c

om
pl

et
ed

 th
e 

si
te

 v
is

it.
 T

he
 o

ut
co

m
e 

of
 th

e 
si

te
 v

is
it 

w
as

 a
 b

et
te

r 
un

de
rs

ta
nd

 o
f 

th
e 

lo
ca

tio
n,

 e
nv

iro
nm

en
ta

l, 
so

ci
al

, 
gr

ou
nd

w
at

er
 a

nd
 e

xi
st

in
g 

in
fra

st
ru

ct
ur

e 
co

ns
id

er
at

io
ns

, 
an

d 
in

 p
ar

tic
ul

ar
 t

he
 w

ay
 t

he
 t

w
o 

si
te

s 
m

an
ag

ed
 t

o 
m

ee
t 

th
ei

r 
lic

en
se

 t
o 

op
er

at
e 

ob
lig

at
io

ns
. 

St
ud

y s
ta

tu
s 

 
Th

e 
typ

e 
an

d 
lev

el 
of

 st
ud

y u
nd

er
ta

ke
n 

to
 e

na
ble

 M
ine

ra
l 

Re
so

ur
ce

s t
o 

be
 co

nv
er

te
d 

to
 O

re
 R

es
er

ve
s. 

 
Th

e 
Co

de
 re

qu
ire

s t
ha

t a
 st

ud
y t

o 
at

 le
as

t P
re

-F
ea

sib
ilit

y 
St

ud
y l

ev
el 

ha
s b

ee
n 

un
de

rta
ke

n 
to

 co
nv

er
t M

ine
ra

l 
Re

so
ur

ce
s t

o 
Or

e 
Re

se
rv

es
. S

uc
h 

stu
die

s w
ill 

ha
ve

 b
ee

n 
ca

rri
ed

 o
ut

 a
nd

 w
ill 

ha
ve

 d
et

er
m

ine
d 

a 
m

ine
 p

lan
 th

at
 is

 

 
M

TW
 is

 a
n 

op
er

at
in

g 
m

in
e.

 T
he

 R
es

er
ve

s 
ar

e 
lo

ca
te

d 
w

ith
in

 a
n 

ex
te

ns
io

n 
of

 t
he

 e
xi

st
in

g 
ac

tiv
e 

m
in

in
g 

pi
ts

.  

 
H

VO
 is

 a
n 

op
er

at
in

g 
m

in
e 

co
ns

is
tin

g 
of

 a
 n

um
be

r 
of

 o
pe

ra
tin

g 
pi

ts
 w

hi
ch

 w
ill

 b
e 

ex
pa

nd
ed

 
do

w
n 

di
p 

an
d 

ne
w

 fu
tu

re
 p

its
 fo

r e
xp

an
si

on
. 
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

H
VO

 
M

TW
 

te
ch

nic
all

y a
ch

iev
ab

le 
an

d 
ec

on
om

ica
lly

 vi
ab

le,
 a

nd
 th

at
 

m
at

er
ial

 M
od

ify
ing

 F
ac

to
rs

 h
av

e 
be

en
 co

ns
ide

re
d.

 
 

R
es

er
ve

s 
ar

e 
ba

se
d 

on
 th

e 
re

su
lts

 o
f a

 li
fe

 o
f m

in
e 

pl
an

 p
re

pa
re

d 
by

 Y
an

co
al

 a
t M

TW
 a

nd
 

Ya
nc

oa
l/R

P
M

 a
t H

VO
. B

ot
h 

LO
M

 p
la

ns
 h

av
e 

be
en

 re
vi

ew
ed

 b
y 

R
PM

. T
he

 M
od

ify
in

g 
Fa

ct
or

s 
ar

e 
ba

se
d 

on
 Y

an
co

al
’s

 e
xp

er
ie

nc
e 

in
 o

pe
ra

tin
g 

si
m

ila
r m

in
es

 a
nd

 a
re

 c
on

si
de

re
d 

re
as

on
ab

le
 

by
 R

PM
. A

s 
su

ch
, t

he
 le

ve
l o

f c
on

fid
en

ce
 in

 th
e 

da
ta

 a
nd

 a
ss

um
pt

io
ns

 e
xc

ee
d 

th
os

e 
of

 a
 

Pr
ef

ea
si

bi
lit

y 
St

ud
y.

 

Cu
t-o

ff 
pa

ra
m

et
er

s 
 

Th
e 

ba
sis

 o
f t

he
 cu

t-o
ff 

gr
ad

e(
s)

 o
r q

ua
lity

 p
ar

am
et

er
s 

ap
pli

ed
. 

 
A 

55
%

 (a
d)

 R
O

M
 a

sh
 c

ut
 o

ff 
ha

s 
be

en
 a

pp
lie

d 
to

 th
e 

M
TW

 m
od

el
.  

 
At

 H
VO

 a
 5

5%
 (a

d)
 R

O
M

 a
sh

 c
ut

 o
ff 

is
 a

pp
lie

d 
in

 th
e 

W
es

t, 
W

ilt
on

, M
itc

he
ll,

 C
ar

rin
gt

on
 W

es
t 

an
d 

R
iv

er
vi

ew
 p

its
. 

Th
e 

cu
t 

of
f 

w
as

 n
ot

 a
pp

lie
d 

at
 C

he
sh

un
t, 

S
ou

th
er

n,
 A

uc
kl

an
d 

an
d 

Au
ck

la
nd

 S
ou

th
 p

its
. R

PM
 h

as
 re

vi
ew

ed
 a

nd
 th

e 
im

pa
ct

 is
 n

ot
 m

at
er

ia
l. 

M
ini

ng
 fa

cto
rs

 o
r 

as
su

m
pt

ion
s 

  
Th

e 
m

et
ho

d 
an

d 
as

su
m

pt
ion

s u
se

d 
as

 re
po

rte
d 

in 
th

e 
Pr

e-
Fe

as
ibi

lity
 o

r F
ea

sib
ilit

y S
tu

dy
 to

 co
nv

er
t t

he
 M

ine
ra

l 
Re

so
ur

ce
 to

 a
n 

Or
e 

Re
se

rv
e 

(i.
e.

 e
ith

er
 b

y a
pp

lic
at

ion
 o

f 
ap

pr
op

ria
te

 fa
cto

rs
 b

y o
pt

im
isa

tio
n 

or
 b

y p
re

lim
ina

ry
 o

r 
de

ta
ile

d 
de

sig
n)

. 
 

Th
e 

ch
oic

e,
 n

at
ur

e 
an

d 
ap

pr
op

ria
te

ne
ss

 o
f t

he
 se

lec
te

d 
m

ini
ng

 m
et

ho
d(

s)
 a

nd
 o

th
er

 m
ini

ng
 p

ar
am

et
er

s i
nc

lud
ing

 
as

so
cia

te
d 

de
sig

n 
iss

ue
s s

uc
h 

as
 p

re
-s

tri
p,

 a
cc

es
s, 

et
c. 

 
Th

e 
as

su
m

pt
ion

s m
ad

e 
re

ga
rd

ing
 g

eo
te

ch
nic

al 
pa

ra
m

et
er

s (
eg

 p
it s

lop
es

, s
to

pe
 si

ze
s, 

et
c)

, g
ra

de
 co

nt
ro

l 
an

d 
pr

e-
pr

od
uc

tio
n 

dr
illi

ng
. 

 
Th

e 
m

ajo
r a

ss
um

pt
ion

s m
ad

e 
an

d 
M

ine
ra

l R
es

ou
rc

e 
m

od
el 

us
ed

 fo
r p

it a
nd

 st
op

e 
op

tim
isa

tio
n 

(if
 a

pp
ro

pr
iat

e)
. 

 
Th

e 
m

ini
ng

 d
ilu

tio
n 

fa
cto

rs
 u

se
d.

 
 

Th
e 

m
ini

ng
 re

co
ve

ry
 fa

cto
rs

 u
se

d.
 

 
An

y m
ini

m
um

 m
ini

ng
 w

idt
hs

 u
se

d.
 

 
Th

e 
m

an
ne

r i
n 

wh
ich

 In
fe

rre
d 

M
ine

ra
l R

es
ou

rc
es

 a
re

 
ut

ilis
ed

 in
 m

ini
ng

 st
ud

ies
 a

nd
 th

e 
se

ns
itiv

ity
 o

f t
he

 
ou

tco
m

e 
to

 th
eir

 in
clu

sio
n.

 
 

Th
e 

inf
ra

str
uc

tu
re

 re
qu

ire
m

en
ts 

of 
th

e 
se

lec
te

d 
m

ini
ng

 
m

et
ho

ds
. 

 
A 

co
m

bi
na

tio
n 

of
 M

ar
gi

n 
R

an
ki

ng
, 

Br
ea

k 
E

ve
n 

S
tri

p 
R

at
io

 A
na

ly
si

s,
 p

it 
de

si
gn

 a
nd

 L
O

M
 

pl
an

ni
ng

 h
av

e 
be

en
 u

se
d 

as
 th

e 
ba

si
s 

of
 c

on
ve

rti
ng

 C
oa

l R
es

ou
rc

es
 to

 C
oa

l R
es

er
ve

s.
 

 
Th
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C
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. D
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at
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 p
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 c
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 c
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 c
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 p
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 c
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 b
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itu
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C
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at
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 p
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P
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 d
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 d
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l p
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t c
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 d
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 p
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l p

ro
du

ct
 to

nn
es

 a
nd

 th
e 

SS
C

C
 to

nn
es

. 
- 

Th
er

m
al

 p
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 p
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 D
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at
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s c
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r p
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 d
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tio

n 
an

d 
tre

at
m

en
t c

ha
rg

es
, p

en
alt

ies
, n

et
 sm

elt
er

 re
tu

rn
s, 

et
c. 

 
Th

e 
de

riv
at

ion
 o

f a
ss

um
pt

ion
s m

ad
e 

of
 m

et
al 

or
 

co
m

m
od

ity
 p

ric
e(

s)
, f

or
 th

e 
pr

inc
ipa

l m
et

als
, m

ine
ra

ls 
an

d 
co

-p
ro

du
cts

. 

 
Lo

ng
 te

rm
 p

ro
du

ct
 c

oa
l p

ric
in

g 
as

su
m

pt
io

ns
 h

av
e 

be
en

 p
ro

vi
de

d 
by

 Y
an

co
al

 M
ar

ke
tin

g 
an

d 
is

 b
as

ed
 o

n 
in

de
pe

nd
en

t t
hi

rd
 p

ar
ty

 re
se

ar
ch

 a
nd

 re
po

rti
ng

. 

 
Th

e 
re

ve
nu

e 
fa

ct
or

s 
ar

e 
co

ns
id

er
ed

 re
as

on
ab

le
 fo

r t
he

 p
ur

po
se

s 
of

 e
st

im
at

in
g 

R
es

er
ve

s.
 

M
ar

ke
t 

as
se

ss
m

en
t 

 
Th

e 
de

m
an

d,
 su

pp
ly 

an
d 

sto
ck

 si
tu

at
ion

 fo
r t

he
 p

ar
tic

ula
r 

co
m

m
od

ity
, c

on
su

m
pt

ion
 tr

en
ds

 a
nd

 fa
cto

rs
 lik

ely
 to

 
af

fe
ct 

su
pp

ly 
an

d 
de

m
an

d 
int

o 
th

e 
fu

tu
re

. 
 

A 
cu

sto
m

er
 a

nd
 co

m
pe

tito
r a

na
lys

is 
alo

ng
 w

ith
 th

e 
ide

nt
ific

at
ion

 o
f li

ke
ly 

m
ar

ke
t w

ind
ow

s f
or

 th
e 

pr
od

uc
t. 

 
Pr

ice
 a

nd
 vo

lum
e 

fo
re

ca
sts

 a
nd

 th
e 

ba
sis

 fo
r t

he
se

 
fo

re
ca

sts
. 

 
Fo

r i
nd

us
tri

al 
m

ine
ra

ls 
th

e 
cu

sto
m

er
 sp

ec
ific

at
ion

, t
es

tin
g 

an
d 

ac
ce

pt
an

ce
 re

qu
ire

m
en

ts 
pr

ior
 to

 a
 su

pp
ly 

co
nt

ra
ct.

 

 
A 

M
ar

ke
tin

g 
St

ud
y 

ha
s 

no
t 

be
en

 r
ev

ie
w

ed
 h

ow
ev

er
 m

ar
ke

ts
 a

re
 w

el
l e

st
ab

lis
he

d 
fo

r 
th

e 
m

in
e’

s 
co

al
 p

ro
du

ct
s.

 T
he

 p
ro

je
ct

s 
ty

pi
ca

lly
 p

ro
du

ce
 u

p 
to

 fo
ur

 m
ai

n 
pr

od
uc

ts
: 

- 
Th

re
e 

Th
er

m
al

 a
t a

pp
ro

x.
 1

2 
- 1

5.
5%

 a
sh

 (a
d)

; a
nd

 
- 

SS
C

C
 a

t a
pp

ro
x.

 8
 - 

9%
 a

sh
 (a

d)
. 

 
Ba

se
d 

up
on

 t
he

se
 p

ro
du

ct
s 

an
d 

sp
ec

ifi
ca

tio
ns

, 
R

PM
 a

nt
ic

ip
at

es
 n

o 
fo

re
se

ea
bl

e 
is

su
es

 in
 

de
m

an
d 

fo
r t

he
se

 p
ro

du
ct

s.
 

Ec
on

om
ic 

 
Th

e 
inp

ut
s t

o 
th

e 
ec

on
om

ic 
an

aly
sis

 to
 p

ro
du

ce
 th

e 
ne

t 
pr

es
en

t v
alu

e 
(N

PV
) i

n 
th

e 
stu

dy
, t

he
 so

ur
ce

 a
nd

 
co

nf
ide

nc
e 

of
 th

es
e 

ec
on

om
ic 

inp
ut

s i
nc

lud
ing

 e
sti

m
at

ed
 

inf
lat

ion
, d

isc
ou

nt
 ra

te
, e

tc.
 

 
NP

V 
ra

ng
es

 a
nd

 se
ns

itiv
ity

 to
 va

ria
tio

ns
 in

 th
e 

sig
nif

ica
nt

 

 
Th

e 
in

pu
ts

 to
 th

e 
ec

on
om

ic
 a

na
ly

si
s 

ar
e 

de
riv

ed
 c

ap
ita

l a
nd

 o
pe

ra
tin

g 
co

st
 e

st
im

at
es

 o
ut

lin
ed

 
in

 t
he

 “
C

os
ts

” 
se

ct
io

n 
of

 T
ab

le
 1

. 
Th

e 
so

ur
ce

 o
f 

th
e 

in
pu

ts
 i

s 
re

al
 a

nd
 t

he
 c

on
fid

en
ce

 
sa

tis
fa

ct
or

y.
 T

he
 e

co
no

m
ic

 m
od

el
lin

g 
is

 in
 re

al
 te

rm
s 

an
d 

a 
ra

ng
e 

of
 d

is
co

un
t r

at
es

 h
av

e 
be

en
 

us
ed

 in
 a

ss
es

si
ng

 N
P

V.
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

H
VO

 
M

TW
 

as
su

m
pt

ion
s a

nd
 in

pu
ts.

 
 

Th
e 

N
PV

 r
es

ul
ts

 fo
r 

th
e 

Pr
oj

ec
t p

ro
du

ce
d 

fro
m

 e
co

no
m

ic
 m

od
el

lin
g 

ge
ne

ra
te

d 
po

si
tiv

e 
an

d 
ac

ce
pt

ab
le

 N
PV

’s
 fo

r a
ll 

di
sc

ou
nt

 ra
te

s 
an

d 
th

e 
Pr

oj
ec

t i
s 

co
ns

id
er

ed
 e

co
no

m
ic

 fr
om

 a
n 

N
PV

 
st

an
d-

po
in

t. 

 
Se

ns
iti

vi
ty

 a
na

ly
si

s 
ha

s 
be

en
 c

om
pl

et
ed

 o
n 

th
e 

Pr
oj

ec
t o

ve
r a

 ra
ng

e 
of

 v
ar

ia
bl

e .
 T

he
 P

ro
je

ct
 

is
 m

os
t s

en
si

tiv
e 

to
 c

ha
ng

es
 in

 e
xc

ha
ng

e 
ra

te
, r

ev
en

ue
 a

nd
 o

pe
ra

tin
g 

co
st

s.
 

So
cia

l 
 

Th
e 

sta
tu

s o
f a

gr
ee

m
en

ts 
wi

th
 ke

y s
ta

ke
ho

lde
rs

 a
nd

 
m

at
te

rs
 le

ad
ing

 to
 so

cia
l li

ce
nc

e 
to

 o
pe

ra
te

. 
 

M
TW

 h
as

 r
ec

ei
ve

d 
de

ve
lo

pm
en

t 
co

ns
en

ts
 w

hi
ch

 a
ut

ho
ris

e 
m

in
in

g 
at

 M
t 

Th
or

le
y 

an
d 

W
ar

kw
or

th
 to

 2
03

6.
 Y

an
co

al
 w

ill 
ne

ed
 to

 c
on

tin
ue

 to
 w

or
k 

w
ith

 th
e 

lo
ca

l c
om

m
un

ity
 to

 e
ar

n 
its

 s
oc

ia
l l

ic
en

ce
. 

 
N

at
iv

e 
Ti

tle
 h

as
 n

ot
 b

ee
n 

ex
tin

gu
is

he
d 

fo
r s

om
e 

ar
ea

s 
(in

cl
ud

in
g 

cr
ow

n 
la

nd
, w

at
er

 w
ay

s 
an

d 
ac

ce
ss

 ro
ad

s)
 a

nd
 N

at
iv

e 
Ti

tle
 m

ay
 s

til
l e

xi
st

. T
he

 m
aj

or
ity

 o
f t

he
 A

ss
et

s 
ho

ld
in

gs
 a

re
 h

ow
ev

er
 

no
t s

ub
je

ct
 to

 n
at

iv
e 

tit
le

 a
nd

 fu
tu

re
 m

at
er

ia
l r

is
k 

as
so

ci
at

ed
 w

ith
 c

ur
re

nt
ly

 a
pp

ro
ve

d 
pr

oj
ec

ts
 

is
 n

ot
 a

nt
ic

ip
at

ed
 a

s 
a 

re
su

lt 
of

 th
e 

N
at

iv
e 

Ti
tle

.  
It 

is
 n

ot
ed

 n
o 

na
tiv

e 
tit

le
 is

su
es

 o
cc

ur
 in

 th
e 

cu
rr

en
t L

O
M

. 

Ot
he

r 
 

To
 th

e 
ex

te
nt

 re
lev

an
t, 

th
e 

im
pa

ct 
of

 th
e 

fo
llo

wi
ng

 o
n 

th
e 

pr
oje

ct 
an

d/
or

 o
n 

th
e 

es
tim

at
ion

 a
nd

 cl
as

sif
ica

tio
n 

of
 th

e 
Or

e 
Re

se
rv

es
: 

 
An

y i
de

nt
ifie

d 
m

at
er

ial
 n

at
ur

all
y o

cc
ur

rin
g 

ris
ks

. 
 

Th
e 

sta
tu

s o
f m

at
er

ial
 le

ga
l a

gr
ee

m
en

ts 
an

d 
m

ar
ke

tin
g 

ar
ra

ng
em

en
ts.

 
 

Th
e 

sta
tu

s o
f g

ov
er

nm
en

ta
l a

gr
ee

m
en

ts 
an

d 
ap

pr
ov

als
 

cr
itic

al 
to

 th
e 

via
bil

ity
 o

f t
he

 p
ro

jec
t, 

su
ch

 a
s m

ine
ra

l 
te

ne
m

en
t s

ta
tu

s, 
an

d 
go

ve
rn

m
en

t a
nd

 st
at

ut
or

y 
ap

pr
ov

als
. T

he
re

 m
us

t b
e 

re
as

on
ab

le 
gr

ou
nd

s t
o 

ex
pe

ct 
th

at
 a

ll n
ec

es
sa

ry
 G

ov
er

nm
en

t a
pp

ro
va

ls 
wi

ll b
e 

re
ce

ive
d 

wi
th

in 
th

e 
tim

ef
ra

m
es

 a
nt

ici
pa

te
d 

in 
th

e 
Pr

e-
Fe

as
ibi

lity
 o

r 
Fe

as
ibi

lity
 st

ud
y. 

Hi
gh

lig
ht

 a
nd

 d
isc

us
s t

he
 m

at
er

ial
ity

 o
f 

an
y u

nr
es

olv
ed

 m
at

te
r t

ha
t is

 d
ep

en
de

nt
 o

n 
a 

th
ird

 p
ar

ty 
on

 w
hic

h 
ex

tra
cti

on
 o

f t
he

 re
se

rv
e 

is 
co

nt
ing

en
t. 

 
Al

l m
in

in
g 

pr
oj

ec
ts

 o
pe

ra
te

 in
 a

n 
en

vi
ro

nm
en

t o
f g

eo
lo

gi
ca

l u
nc

er
ta

in
ty

. R
PM

 is
 n

ot
 a

w
ar

e 
of

 
an

y 
ot

he
r 

po
te

nt
ia

l f
ac

to
rs

, l
eg

al
, m

ar
ke

tin
g 

or
 o

th
er

w
is

e,
 th

at
 c

ou
ld

 a
ffe

ct
 th

e 
op

er
at

io
n’

s 
vi

ab
ili

ty
. 

 
At

 H
VO

 th
e 

LO
M

 p
la

n 
in

cl
ud

es
 p

its
 th

at
 a

re
 o

ut
si

de
 th

e 
cu

rr
en

t a
pp

ro
va

ls
 li

m
its

. T
he

 p
its

 a
re

 
fo

re
ca

st
 fo

r m
in

in
g 

fro
m

 2
02

1 
w

hi
ch

 R
P

M
 b

el
ie

ve
 is

 a
n 

ac
ce

pt
ab

le
 a

m
ou

nt
 o

f t
im

e 
to

 a
ch

ie
ve

 
ap

pr
ov

al
. U

pd
at

in
g 

of
 a

pp
ro

va
ls

 is
 a

n 
on

go
in

g 
pr

oc
es

s 
an

d 
it 

is
 re

as
on

ab
ly

 e
xp

ec
te

d 
th

at
 a

ny
 

m
od

ifi
ca

tio
ns

 to
 e

xi
st

in
g 

ag
re

em
en

ts
 o

r a
dd

iti
on

al
 a

gr
ee

m
en

ts
 th

at
 m

ay
 b

e 
re

qu
ire

d 
ca

n 
be

 
ob

ta
in

ed
 in

 a
 ti

m
el

y 
m

an
ne

r. 

Cl
as

sif
ica

tio
n 

 
Th

e 
ba

sis
 fo

r t
he

 cl
as

sif
ica

tio
n 

of
 th

e 
Or

e 
Re

se
rv

es
 in

to
 

va
ry

ing
 co

nf
ide

nc
e 

ca
te

go
rie

s. 
 

W
he

th
er

 th
e 

re
su

lt a
pp

ro
pr

iat
ely

 re
fle

cts
 th

e 
Co

m
pe

te
nt

 
Pe

rs
on

’s 
vie

w 
of

 th
e 

de
po

sit
. 

 
Th

e 
pr

op
or

tio
n 

of
 P

ro
ba

ble
 O

re
 R

es
er

ve
s t

ha
t h

av
e 

be
en

 
de

riv
ed

 fr
om

 M
ea

su
re

d 
M

ine
ra

l R
es

ou
rc

es
 (i

f a
ny

). 

 
C

la
ss

ifi
ca

tio
n 

of
 C

oa
l R

es
er

ve
s 

ha
s 

be
en

 d
er

iv
ed

 b
y 

co
ns

id
er

in
g 

th
e 

M
ea

su
re

d 
an

d 
In

di
ca

te
d 

R
es

ou
rc

es
 a

nd
 th

e 
le

ve
l o

f m
in

e 
pl

an
ni

ng
.  

- 
At

 H
VO

 t
he

 W
es

t, 
W

ilt
on

, 
M

itc
he

ll,
 C

ar
rin

gt
on

 W
es

t, 
R

iv
er

vi
ew

 a
nd

 C
he

sh
un

t 
pi

ts
. 

M
ea

su
re

d 
C

oa
l 

R
es

ou
rc

es
 a

re
 c

la
ss

ifi
ed

 a
s 

Pr
ov

ed
 C

oa
l 

R
es

er
ve

s 
an

d 
In

di
ca

te
d 

R
es

ou
rc

es
 c

la
ss

ifi
ed

 a
s 

Pr
ob

ab
le

 C
oa

l R
es

er
ve

s,
 a

s 
th

e 
pi

ts
 a

re
 e

ith
er

 o
pe

ra
tin

g 
or

 th
e 

le
ve

l o
f m

in
e 

pl
an

ni
ng

 is
 c

on
si

de
re

d 
ad

eq
ua

te
 to

 s
up

po
rt 

th
is

 le
ve

l o
f c

er
ta

in
ty

 in
 th

e 
R

es
er

ve
s 

es
tim

at
e.

 
- 

Th
e 

C
ar

rin
gt

on
 E

as
t, 

Au
ck

la
nd

 S
ou

th
, S

ou
th

er
n 

an
d 

A
uc

kl
an

d 
pi

ts
 a

t H
VO

 a
re

 c
la

ss
ifi

ed
 

as
 P

ro
ba

bl
e 

fo
r 

bo
th

 M
ea

su
re

d 
an

d 
In

di
ca

te
d 

R
es

ou
rc

es
, 

as
 t

he
 p

it 
is

 n
ot

 c
ur

re
nt

ly
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

H
VO

 
M

TW
 

op
er

at
in

g,
 th

e 
le

ve
l o

f m
in

e 
pl

an
ni

ng
 is

 re
ga

rd
ed

 a
s 

pr
el

im
in

ar
y 

an
d 

ap
pr

ov
al

s 
ar

e 
no

t 
in

 p
la

ce
. 

- 
At

 M
TW

, 
M

ea
su

re
d 

C
oa

l 
R

es
ou

rc
es

 a
re

 c
la

ss
ifi

ed
 a

s 
Pr

ov
ed

 C
oa

l 
R

es
er

ve
s 

an
d 

In
di

ca
te

d 
R

es
ou

rc
es

 c
la

ss
ifi

ed
 a

s 
Pr

ob
ab

le
 C

oa
l R

es
er

ve
s,

 a
s 

th
e 

pi
ts

 a
re

 o
pe

ra
tin

g 
an

d 
th

e 
le

ve
l o

f m
in

e 
pl

an
ni

ng
 is

 c
on

si
de

re
d 

ad
eq

ua
te

 to
 s

up
po

rt 
th

is
 le

ve
l o

f c
er

ta
in

ty
 

in
 th

e 
R

es
er

ve
s 

es
tim

at
e.

 
 

Th
e 

In
fe

rr
ed

 C
oa

l R
es

ou
rc

es
 h

av
e 

be
en

 e
xc

lu
de

d 
fro

m
 th

e 
R

es
er

ve
 e

st
im

at
es

.  

 
Th

e 
re

su
lt 

re
fle

ct
s 

th
e 

C
om

pe
te

nt
 P

er
so

ns
 v

ie
w

 o
f t

he
 d

ep
os

it.
 

Au
dit

s o
r r

ev
iew

s 
 

Th
e 

re
su

lts
 o

f a
ny

 a
ud

its
 o

r r
ev

iew
s o

f O
re

 R
es

er
ve

 
es

tim
at

es
. 

  
In

te
rn

al
 p

ee
r r

ev
ie

w
 o

f t
he

 R
es

er
ve

s 
R

ep
or

t h
as

 b
ee

n 
co

m
pl

et
ed

. 

Di
sc

us
sio

n 
of

 
re

lat
ive

 a
cc

ur
ac

y/ 
co

nf
ide

nc
e 

 
W

he
re

 a
pp

ro
pr

iat
e 

a 
sta

te
m

en
t o

f t
he

 re
lat

ive
 a

cc
ur

ac
y 

an
d 

co
nf

ide
nc

e 
lev

el 
in 

th
e 

Or
e 

Re
se

rv
e 

es
tim

at
e 

us
ing

 
an

 a
pp

ro
ac

h 
or

 p
ro

ce
du

re
 d

ee
m

ed
 a

pp
ro

pr
iat

e 
by

 th
e 

Co
m

pe
te

nt
 P

er
so

n.
 F

or
 e

xa
m

ple
, t

he
 a

pp
lic

at
ion

 o
f 

sta
tis

tic
al 

or
 g

eo
sta

tis
tic

al 
pr

oc
ed

ur
es

 to
 q

ua
nt

ify
 th

e 
re

lat
ive

 a
cc

ur
ac

y o
f t

he
 re

se
rv

e 
wi

th
in 

sta
te

d 
co

nf
ide

nc
e 

lim
its

, o
r, 

if s
uc

h 
an

 a
pp

ro
ac

h 
is 

no
t d

ee
m

ed
 a

pp
ro

pr
iat

e,
 

a 
qu

ali
ta

tiv
e 

dis
cu

ss
ion

 o
f t

he
 fa

cto
rs

 w
hic

h 
co

uld
 a

ffe
ct 

th
e 

re
lat

ive
 a

cc
ur

ac
y a

nd
 co

nf
ide

nc
e 

of
 th

e 
es

tim
at

e.
 

 
Th

e 
sta

te
m

en
t s

ho
uld

 sp
ec

ify
 w

he
th

er
 it 

re
lat

es
 to

 g
lob

al 
or

 lo
ca

l e
sti

m
at

es
, a

nd
, if

 lo
ca

l, s
ta

te
 th

e 
re

lev
an
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 m
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re

 (o
r c

os
te

an
, c

ha
nn

el,
 e

tc)
 p

ho
to

gr
ap

hy
. 

 
Th

e 
to

ta
l le

ng
th

 a
nd

 p
er

ce
nt

ag
e 

of
 th

e 
re

lev
an

t 
int

er
se

cti
on

s l
og

ge
d.

 

 
Al

l h
ol

es
 h

av
e 

de
ta

ile
d 

lit
ho

lo
gi

ca
l l

og
gi

ng
 t

hr
ou

gh
 t

he
 w

ho
le

 le
ng

th
 o

f 
th

e 
ho

le
 (

10
0%

), 
w

hi
ch

 h
av

e 
be

en
 u

se
d 

fo
r s

ea
m

 c
or

re
la

tio
n 

su
pp

or
te

d 
by

 g
eo

ph
ys

ic
al

 lo
gs

 w
he

re
 a

va
ila

bl
e.

 

 
C

or
e 

ho
le

s 
in

cl
ud

e 
ge

ot
ec

hn
ic

al
 lo

gg
in

g,
 p

oi
nt

 lo
ad

in
g 

te
st

s 
an

d 
se

le
ct

ed
 s

am
pl

es
 a

re
 s

en
t 

to
 g

eo
te

ch
ni

ca
l l

ab
s 

to
 s

up
po

rt 
m

in
in

g 
st

ud
ie

s.
 M

os
t r

ec
en

t M
C

, M
C

O
L 

an
d 

W
M

LB
 s

er
ie

s 
ho

le
s 

(e
xc

ep
t 

re
dr

ills
, 

so
m

e 
pi

lo
t 

ho
le

s 
an

d 
pi

ez
om

et
er

 h
ol

es
) 

ha
ve

 b
ee

n 
ge

op
hy

si
ca

lly
 

lo
gg

ed
 to

 to
ta

l d
ep

th
 a

nd
 c

or
e 

ha
s 

be
en

 p
ho

to
gr

ap
he

d.
  

 
Th

e 
am

ou
nt

, 
ty

pe
 a

nd
 d

et
ai

l 
of

 i
nf

or
m

at
io

n 
co

lle
ct

ed
 f

ro
m

 l
og

gi
ng

 o
f 

th
e 

dr
ill

ho
le

s 
is

 
co

ns
id

er
ed

 a
pp

ro
pr

ia
te

 to
 s

up
po

rt 
th

e 
R

es
ou

rc
e 

Es
tim

at
e.

 

Su
b-

sa
m

pli
ng

 
te

ch
niq

ue
s a

nd
 

sa
m

ple
 

pr
ep

ar
at

ion
 

 
If 

co
re

, w
he

th
er

 cu
t o

r s
aw

n 
an

d 
wh

et
he

r q
ua

rte
r, 

ha
lf o

r 
all

 co
re

 ta
ke

n.
 

 
If 

no
n-

co
re

, w
he

th
er

 ri
ffle

d,
 tu

be
 sa

m
ple

d,
 ro

ta
ry

 sp
lit,

 
et

c a
nd

 w
he

th
er

 sa
m

ple
d 

we
t o

r d
ry

. 
 

Fo
r a

ll s
am

ple
 ty

pe
s, 

th
e 

na
tu

re
, q

ua
lity

 a
nd

 
ap

pr
op

ria
te

ne
ss

 o
f t

he
 sa

m
ple

 p
re

pa
ra

tio
n 

te
ch

niq
ue

. 
 

Qu
ali

ty 
co

nt
ro

l p
ro

ce
du

re
s a

do
pt

ed
 fo

r a
ll s

ub
-s

am
pli

ng
 

sta
ge

s t
o 

m
ax

im
ise

 re
pr

es
en

tiv
ity

 o
f s

am
ple

s. 
 

M
ea

su
re

s t
ak

en
 to

 e
ns

ur
e 

th
at

 th
e 

sa
m

pli
ng

 is
 

re
pr

es
en

ta
tiv

e 
of

 th
e 

in 
sit

u 
m

at
er

ial
 co

lle
cte

d,
 in

clu
din

g 
fo

r i
ns

ta
nc

e 
re

su
lts

 fo
r f

iel
d 

du
pli

ca
te

/se
co

nd
-h

alf
 

sa
m

pli
ng

. 
 

W
he

th
er

 sa
m

ple
 si

ze
s a

re
 a

pp
ro

pr
iat

e 
to

 th
e 

gr
ain

 si
ze

 
of

 th
e 

m
at

er
ial

 b
ein

g 
sa

m
ple

d.
 

 
Th

e 
en

tir
e 

co
re

d 
se

ct
io

n 
of

 e
ac

h 
co

al
 p

ly
 i

s 
pl

ac
ed

 i
n 

th
e 

sa
m

pl
e 

ba
g.

 N
o 

sp
lit

tin
g,

 
su

bs
am

pl
in

g 
or

 s
aw

in
g 

ta
ke

s 
pl

ac
e 

ou
ts

id
e 

th
e 

la
bo

ra
to

ry
. C

oa
l q

ua
lit

y 
an

al
ys

is
 u

nd
er

ta
ke

n 
by

 N
AT

A 
ap

pr
ov

ed
 la

bo
ra

to
rie

s 
w

hi
ch

 c
om

pl
y 

w
ith

 A
us

tra
lia

n 
S

ta
nd

ar
ds

 f
or

 c
oa

l s
am

pl
e 

pr
ep

ar
at

io
n.

  

 
Bu

re
au

 V
er

ita
s 

an
d 

SG
S 

A
us

tra
lia

 (f
or

 th
e 

la
te

st
 s

am
pl

es
) a

na
ly

se
d 

th
e 

co
re

 s
am

pl
es

 fr
om

 
th

e 
M

C
, M

C
O

L 
an

d 
so

m
e 

W
M

LB
 s

er
ie

s 
ho

le
s.

 C
C

I A
us

tra
lia

 a
na

ly
se

d 
ea

rli
er

 s
am

pl
es

 fr
om

 
W

M
LB

 h
ol

es
. A

ll 
la

bo
ra

to
rie

s 
fo

llo
w

ed
 s

im
ila

r t
re

at
m

en
t p

ro
ce

du
re

s.
 C

oa
l s

am
pl

es
 u

nd
er

go
 

pr
ox

im
at

e 
an

al
ys

is
, r

el
at

iv
e 

de
ns

ity
, 

to
ta

l s
ul

ph
ur

 a
nd

 s
pe

ci
fic

 e
ne

rg
y;

 a
nd

 s
el

ec
te

d 
pl

ie
s 

(D
TP

 a
nd

 D
W

S)
 w

er
e 

te
st

ed
 f

or
 h

ar
dg

ro
ve

 g
rin

da
bi

lit
y 

(H
G

I).
 T

he
 r

em
ai

ni
ng

 s
am

pl
e 

un
de

rg
oe

s 
flo

at
/s

in
k 

te
st

in
g 

an
d 

ea
ch

 d
en

si
ty

 f
ra

ct
io

n 
is

 a
na

ly
se

d 
fo

r 
as

h.
 C

le
an

 c
oa

l 
an

al
ys

is
 h

as
 b

ee
n 

un
de

rta
ke

n 
fo

r 
ea

ch
 p

ly
 a

t 
1.

50
 g

/c
c 

or
 1

.6
0 

g/
cc

 d
en

si
ty

, 
in

cl
ud

in
g 

Pr
ox

im
at

e 
An

al
ys

is
, s

ul
ph

ur
, c

al
or

ifi
c 

va
lu

e,
 H

G
I, 

ph
os

ph
or

ou
s 

an
d 

as
h 

an
al

ys
is

.  

 
Ba

se
d 

on
 p

ly
 t

hi
ck

ne
ss

 a
nd

 H
Q

 c
or

e 
si

ze
 t

he
 a

m
ou

nt
 o

f 
sa

m
pl

e 
av

ai
la

bl
e 

fo
r 

te
st

in
g 

is
 

re
as

on
ab

le
 fo

r t
he

 te
st

s 
co

m
pl

et
ed

. 

Qu
ali

ty 
of

 a
ss

ay
 

da
ta

 a
nd

 
lab

or
at

or
y t

es
ts 

 
Th

e 
na

tu
re

, q
ua

lity
 a

nd
 a

pp
ro

pr
iat

en
es

s o
f t

he
 a

ss
ay

ing
 

an
d 

lab
or

at
or

y p
ro

ce
du

re
s u

se
d 

an
d 

wh
et

he
r t

he
 

te
ch

niq
ue

 is
 co

ns
ide

re
d 

pa
rti

al 
or

 to
ta

l. 
 

Fo
r g

eo
ph

ys
ica

l to
ols

, s
pe

ctr
om

et
er

s, 
ha

nd
he

ld 
XR

F 
ins

tru
m

en
ts,

 e
tc,

 th
e 

pa
ra

m
et

er
s u

se
d 

in 
de

te
rm

ini
ng

 th
e 

an
aly

sis
 in

clu
din

g 
ins

tru
m

en
t m

ak
e 

an
d 

m
od

el,
 re

ad
ing

 
tim

es
, c

ali
br

at
ion

s f
ac

to
rs

 a
pp

lie
d 

an
d 

th
eir

 d
er

iva
tio

n,
 

 
Al

l c
oa

l c
or

e 
fo

r t
he

 U
la

n 
se

am
 is

 s
am

pl
ed

 o
n 

a 
pl

y 
by

 p
ly

 b
as

is
. T

he
 s

am
pl

in
g 

pr
oc

ed
ur

e 
ha

s 
ch

an
ge

d 
si

nc
e 

la
st

 R
es

ou
rc

e 
re

po
rt 

of
 2

01
4.

 P
re

vi
ou

sl
y 

dr
ill 

lo
gs

 w
er

e 
co

rr
ec

te
d 

to
 

do
w

nh
ol

e 
ge

op
hy

si
ca

l 
lo

gs
 a

fte
r 

sa
m

pl
in

g.
 C

ur
re

nt
 p

ro
ce

du
re

 i
nc

lu
de

s 
re

co
nc

ilia
tio

n 
of

 
ge

op
hy

si
ca

l 
lo

gs
 w

ith
 a

ct
ua

l 
co

re
 p

rio
r 

to
 t

he
 s

am
pl

in
g 

pr
oc

es
s 

to
 e

ns
ur

e 
co

re
 l

os
s 

is
 

ac
cu

ra
te

ly
 r

ef
le

ct
ed

 in
 th

e 
sa

m
pl

es
 a

nd
 p

ly
 s

am
pl

in
g 

is
 c

on
si

st
en

t. 
La

bo
ra

to
ry

 a
na

ly
si

s 
of

 
sa

m
pl

es
 i

s 
co

nd
uc

te
d 

by
 N

AT
A 

ap
pr

ov
ed

 c
om

pa
ni

es
 i

n 
ac

co
rd

an
ce

 w
ith

 A
us

tra
lia

n 
St

an
da

rd
s.
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

et
c. 

 
Na

tu
re

 o
f q

ua
lity

 co
nt

ro
l p

ro
ce

du
re

s a
do

pt
ed

 (e
g 

sta
nd

ar
ds

, b
lan

ks
, d

up
lic

at
es

, e
xte

rn
al 

lab
or

at
or

y 
ch

ec
ks

) a
nd

 w
he

th
er

 a
cc

ep
ta

ble
 le

ve
ls 

of
 a

cc
ur

ac
y (

ie 
lac

k o
f b

ias
) a

nd
 p

re
cis

ion
 h

av
e 

be
en

 e
sta

bli
sh

ed
. 

 
G

ro
un

ds
ea

rc
h 

Au
st

ra
lia

 P
ty

 L
td

 g
eo

ph
ys

ic
al

ly
 l

og
ge

d 
m

os
t 

of
 t

he
 h

ol
es

. 
G

ro
un

ds
ea

rc
h 

fo
llo

w
s 

th
ei

r c
al

ib
ra

tio
n 

pr
ot

oc
ol

s 
fo

r a
ll 

th
e 

to
ol

s 
be

fo
re

 u
si

ng
 th

em
 o

n 
si

te
.  

 
Al

l c
oa

l q
ua

lit
y 

re
su

lts
 w

er
e 

ch
ec

ke
d 

an
d 

ve
rif

ie
d 

by
 B

ur
ea

u 
Ve

rit
as

 b
ef

or
e 

fin
al

 re
po

rts
 w

er
e 

is
su

ed
. D

at
a 

w
as

 v
er

ifi
ed

 fo
r o

bv
io

us
 e

rr
or

s 
pr

io
r t

o 
lo

ad
in

g 
in

to
 th

e 
ge

ol
og

ic
al

 m
od

el
. 

Ve
rif

ica
tio

n 
of

 
sa

m
pli

ng
 a

nd
 

as
sa

yin
g 

 
Th

e 
ve

rif
ica

tio
n 

of
 si

gn
ific

an
t in

te
rs

ec
tio

ns
 b

y e
ith

er
 

ind
ep

en
de

nt
 o

r a
lte

rn
at

ive
 co

m
pa

ny
 p

er
so

nn
el.

 
 

Th
e 

us
e 

of
 tw

inn
ed

 h
ole

s. 
 

Do
cu

m
en

ta
tio

n 
of

 p
rim

ar
y d

at
a,

 d
at

a 
en

try
 p

ro
ce

du
re

s, 
da

ta
 ve

rif
ica

tio
n,

 d
at

a 
sto

ra
ge

 (p
hy

sic
al 

an
d 

ele
ctr

on
ic)

 
pr

ot
oc

ols
. 

 
Di

sc
us

s a
ny

 a
dju

stm
en

t t
o 

as
sa

y d
at

a.
 

 
N

o 
an

om
al

ou
s 

in
te

rs
ec

tio
ns

 h
av

e 
be

en
 id

en
tif

ie
d.

 T
he

 U
la

n 
se

am
 h

as
 a

 c
on

si
st

en
t n

at
ur

e.
  

 
Tw

in
ne

d 
ho

le
s 

ar
e 

no
t a

 s
ta

nd
ar

d 
in

 th
e 

co
al

 in
du

st
ry

. A
 n

on
-c

or
e 

pr
io

r t
o 

a 
co

re
 h

ol
e 

ha
s 

be
en

 u
se

d 
in

 th
e 

pa
st

 to
 e

ns
ur

e 
co

ns
is

te
nc

y 
w

ith
 c

oa
l p

ly
 s

am
pl

in
g 

as
 s

am
pl

es
 w

er
e 

ta
ke

n 
be

fo
re

 g
eo

ph
ys

ic
al

 c
or

re
ct

io
ns

. 
Th

is
 p

ra
ct

ic
e 

ce
as

ed
 d

ue
 a

 c
ha

ng
e 

in
 p

ro
ce

du
re

 (
no

w
 

sa
m

pl
in

g 
is

 c
ar

rie
d 

ou
t 

af
te

r 
re

co
nc

ilia
tio

n 
w

ith
 g

eo
ph

ys
ic

al
 l

og
s)

. 
W

he
re

 t
he

re
 a

re
 t

w
o 

cl
os

el
y 

sp
ac

ed
 c

or
e 

ho
le

s 
it 

lik
el

y 
th

e 
la

te
r h

ol
e 

w
as

 d
ril

le
d 

fo
r c

or
e 

re
co

ve
ry

 p
ur

po
se

s,
 o

nl
y 

dr
ille

d 
fo

r d
at

a 
ve

rif
ic

at
io

n 
if 

th
er

e 
w

as
 a

ny
 u

nc
er

ta
in

ty
 w

ith
 th

e 
ex

is
tin

g 
da

ta
.  

 
Al

l q
ua

lit
y 

da
ta

 is
 c

he
ck

ed
 b

y 
m

od
el

le
r 

fo
r 

an
om

al
ou

s 
re

su
lts

 a
nd

 a
re

 in
ve

st
ig

at
ed

 u
po

n 
id

en
tif

ic
at

io
n.

 L
ab

or
at

or
ie

s 
ke

ep
 a

 re
se

rv
e 

sa
m

pl
e 

in
 c

as
e 

re
-a

na
ly

si
s 

is
 re

qu
ire

d 
as

 p
ar

t o
f 

th
e 

st
an

da
rd

s.
  

 
La

bo
ra

to
ry

 r
aw

 c
oa

l a
nd

 w
as

ha
bi

lit
y 

da
ta

 is
 k

ep
t 

in
 d

ig
ita

l f
or

m
at

 o
n 

si
te

. 
D

ig
ita

l d
at

a 
is

 
pr

ov
id

ed
 in

 M
S 

Ex
ce

l s
pr

ea
ds

he
et

s 
w

hi
ch

 is
 t

he
n 

lo
ad

ed
 in

to
 G

eo
ba

nk
. 

Al
l d

at
a 

is
 a

ls
o 

lo
ad

ed
 in

to
 M

in
ex

 a
nd

 id
en

tif
ie

d 
an

om
al

ie
s 

ar
e 

su
bs

eq
ue

nt
ly

 re
vi

ew
ed

 b
y 

m
od

el
le

r a
nd

 s
ite

 
ge

ol
og

is
t. 

 

 
C

oa
l d

en
si

ty
 is

 a
dj

us
te

d 
to

 in
 s

itu
 m

oi
st

ur
e,

 n
o 

ot
he

r a
dj

us
tm

en
ts

 to
 q

ua
lit

y 
da

ta
 ta

ke
s 

pl
ac

e.
 

Lo
ca

tio
n 

of
 d

at
a 

po
int

s 
 

Ac
cu

ra
cy

 a
nd

 q
ua

lity
 o

f s
ur

ve
ys

 u
se

d 
to

 lo
ca

te
 d

rill
ho

les
 

(c
oll

ar
 a

nd
 d

ow
n-

ho
le 

su
rv

ey
s)

, t
re

nc
he

s, 
m

ine
 w

or
kin

gs
 

an
d 

ot
he

r l
oc

at
ion

s u
se

d 
in 

M
ine

ra
l R

es
ou

rc
e 

es
tim

at
ion

. 
 

Sp
ec

ific
at

ion
 o

f t
he

 g
rid

 sy
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m
 u

se
d.

 
 

Qu
ali

ty 
an

d 
ad

eq
ua
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 o

f t
op

og
ra
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ic 

co
nt

ro
l. 

 
D

ril
lh

ol
e 

co
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rs
 a

nd
 m

in
ed

 s
ur

fa
ce

s 
ha

ve
 b

ee
n 

su
rv

ey
ed

 b
y 

re
gi

st
er

ed
 s

ur
ve

yo
rs

 u
si

ng
 G

PS
 

eq
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pm
en

t. 
 

 
Th

e 
cu

rr
en

t g
rid

 s
ys

te
m

 is
 G

D
A9

4 
in

 Z
on

e 
55

.  

 
A 

Li
D

AR
 t

op
og

ra
ph

y 
su

rv
ey

 w
as

 a
cq

ui
re

d 
in

 2
01

0 
to

 a
n 

ac
cu

ra
cy

 o
f 

+/
- 

0.
1 

m
 w

hi
ch

 is
 

co
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id
er

ed
 v

er
y 

ac
cu

ra
te

 f
or

 t
he

 R
es

ou
rc

e 
es

tim
at

io
n 

pr
oc

es
s 

an
d 

m
in

ed
 o

ut
 a

re
as

 a
re

 
su

rv
ey

ed
 b

y 
re

gi
st

er
ed

 s
ite

 s
ur

ve
yo

rs
. 

Da
ta

 sp
ac

ing
 

an
d 

dis
tri

bu
tio

n 
 

Da
ta

 sp
ac

ing
 fo

r r
ep

or
tin

g 
of

 E
xp

lor
at

ion
 R

es
ult

s. 
 

W
he

th
er

 th
e 

da
ta

 sp
ac

ing
 a

nd
 d

ist
rib

ut
ion

 is
 su

ffic
ien

t t
o 

es
ta

bli
sh

 th
e 

de
gr

ee
 o

f g
eo

log
ica

l a
nd

 g
ra

de
 co

nt
inu

ity
 

ap
pr

op
ria

te
 fo

r t
he

 M
ine

ra
l R

es
ou

rc
e 

an
d 

Or
e 

Re
se

rv
e 

es
tim

at
ion

 p
ro

ce
du

re
(s

) a
nd

 cl
as

sif
ica

tio
ns

 a
pp

lie
d.

 
 

W
he

th
er

 sa
m

ple
 co

m
po

sit
ing

 h
as

 b
ee

n 
ap

pli
ed

. 

 
D
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l l
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r m
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C
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 re
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 c
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.  

Th
e 

C
om

pe
te

nt
 P

er
so

n 
al

so
 r

ev
ie

w
ed

 a
nd

 d
is

cu
ss

ed
 t

he
 g

eo
lo

gi
ca

l d
at

a 
an

d 
ge

ol
og

ic
al

 
m

od
el

 w
ith

 th
e 

G
eo

lo
gi

st
 w

ho
 b

ui
lt 

th
e 

ge
ol

og
ic

al
 m

od
el

.  
 

Ge
olo

gic
al 

int
er

pr
et

at
ion

 
 

Co
nf

ide
nc

e 
in 

(o
r c

on
ve

rs
ely

, t
he

 u
nc

er
ta

int
y o

f )
 th

e 
ge

olo
gic

al 
int

er
pr

et
at

ion
 o

f t
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 m
ine

ra
l d

ep
os

it. 
 

Na
tu

re
 o

f t
he

 d
at

a 
us

ed
 a

nd
 o

f a
ny

 a
ss

um
pt

ion
s m

ad
e.

 
 

Th
e 

ef
fe

ct,
 if 

an
y, 

of
 a

lte
rn

at
ive

 in
te

rp
re

ta
tio

ns
 o

n 
M

ine
ra

l R
es

ou
rc

e 
es

tim
at

ion
. 

 
Th

e 
us

e 
of

 g
eo

log
y i

n 
gu

idi
ng

 a
nd

 co
nt

ro
llin

g 
M

ine
ra

l 
Re

so
ur

ce
 e

sti
m

at
ion

. 
 

Th
e 

fa
cto

rs
 a

ffe
cti

ng
 co

nt
inu

ity
 b

ot
h 

of
 g

ra
de

 a
nd

 
ge

olo
gy

. 

 
St

ra
ta

 a
t M

C
C

 d
ip

s 
ge

nt
ly

 to
 th

e 
no

rth
ea

st
 a

t a
pp

ro
xi

m
at

el
y 

1°
 -

 3
°,

 a
s 

do
es

 th
e 

re
m

ai
ni

ng
 

Pe
rm

ia
n 

an
d 

Tr
ia

ss
ic

 s
eq

ue
nc

e.
 T

hi
s 

ha
s 

be
en

 c
on

fir
m

ed
 fr

om
 d

ril
lh

ol
e 

da
ta

 a
nd

 a
dj

ac
en

t 
m

in
e 

op
er

at
io

ns
 (U

la
n 

C
oa

l M
in

es
 a

nd
 W

ilp
in

jo
ng

). 
 

 
N

o 
m

aj
or

 s
tru

ct
ur

es
 w

ith
in

 th
e 

m
in

e 
pl

an
s 

ha
ve

 b
ee

n 
id

en
tif

ie
d;

 b
ut

 tw
o 

fa
ul

ts
 a

re
 in

te
rp

re
te

d 
fro

m
 re

gi
on

al
 m

ap
pi

ng
 a

nd
 d

ril
lh

ol
e 

da
ta

 in
 th

e 
no

rth
 o

f t
he

 d
ep

os
it.

 S
m

al
l s

ca
le

 u
ni

de
nt

ifi
ed

 
fa

ul
ts

 m
ay

 e
xi

st
 b

ut
 th

es
e 

w
ill 

ha
ve

 li
ttl

e 
ef

fe
ct

 o
n 

th
e 

R
es

ou
rc

e 
es

tim
at

e.
 T

he
 m

aj
or

 ri
sk

 to
 

m
in

in
g 

is
 u

ni
de

nt
ifi

ed
 ig

ne
ou

s 
bo

di
es

 d
is

ru
pt

in
g 

th
e 

co
al

 s
ea

m
, h

ow
ev

er
 th

e 
ef

fe
ct

 o
n 

th
e 

R
es

ou
rc

e 
es

tim
at

e 
w

ill 
be

 m
in

or
 c

om
pa

re
d 

w
ith

 t
he

 t
ot

al
 a

re
a 

of
 t

he
 d

ep
os

it,
 a

s 
se

en
 in

 
ad

ja
ce

nt
 o

pe
ra

tio
ns

.  

 
Th

e 
U

la
n 

se
am

 a
nd

 T
ria

ss
ic

/P
er

m
ia

n 
st

ra
tig

ra
ph

y 
ar

e 
hi

gh
ly

 c
on

si
st

en
t a

cr
os

s 
th

e 
le

as
es

 
an

d 
be

yo
nd

, t
he

 d
ep

os
it 

ge
ol

og
y 

is
 w

el
l u

nd
er

st
oo

d.
 T

he
re

 is
 a

 h
ig

h 
de

gr
ee

 o
f c

on
fid

en
ce

 
in

 th
e 

ge
ol

og
ic

al
 in

te
rp

re
ta

tio
n.

  

 
C

oa
l 

R
es

ou
rc

es
 r

ef
le

ct
 t

hi
s 

co
nf

id
en

ce
 l

ev
el

 w
ith

 m
os

t 
of

 t
he

 M
C

C
 a

re
a 

co
ns

id
er

ed
 a

 
M

ea
su

re
d 

R
es

ou
rc

e.
 

Di
m

en
sio

ns
 

 
Th

e 
ex

te
nt

 a
nd

 va
ria

bil
ity

 o
f t

he
 M

ine
ra

l R
es

ou
rc

e 
ex

pr
es

se
d 

as
 le

ng
th

 (a
lon

g 
str

ike
 o

r o
th

er
wi

se
), 

pla
n 

 
M

C
C

 le
as

es
 c

ov
er

 a
 le

ng
th

 o
f a

pp
ro

xi
m

at
el

y 
20

 k
m

 (n
or

th
-s

ou
th

) a
nd

 u
p 

to
 8

 k
m

 w
id

e 
(e

as
t-

w
es

t).
 T

he
 U

la
n 

se
am

 is
 p

re
se

nt
 o

ve
r m

os
t o

f t
he

 a
re

a 
co

ve
re

d 
by

 th
e 

le
as

es
 w

ith
 e

xc
ep

tio
n 
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 C
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C
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m

en
ta

ry
 

O
pe
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C

ut
 

U
nd

er
gr

ou
nd

 
wi
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h,

 a
nd

 d
ep

th
 b

elo
w 

su
rfa

ce
 to

 th
e 

up
pe

r a
nd

 lo
we

r 
lim

its
 o

f t
he

 M
ine

ra
l R

es
ou

rc
e.

 
to

w
ar

ds
 th

e 
w

es
t b

ou
nd

ar
y 

w
he

re
 th

e 
se

am
 s

ub
cr

op
s 

at
 th

e 
ed

ge
 o

f t
he

 b
as

in
. D

ril
lh

ol
e 

da
ta

 
ou

ts
id

e 
th

e 
le

as
e 

an
d 

in
 a

dj
ac

en
t m

in
e 

op
er

at
io

ns
 (n

or
th

-w
es

t a
nd

 e
as

t) 
pr

ov
ed

 c
on

tin
ui

ty
 

of
 th

e 
se

am
 e

xt
en

di
ng

 b
ey

on
d 

th
e 

le
as

e 
ar

ea
. O

ve
rb

ur
de

n 
th

ic
kn

es
s 

ra
ng

es
 fr

om
 s

ur
fa

ce
 

to
 <

40
0 

m
 fr

om
 s

ou
th

w
es

t t
o 

no
rth

ea
st

; b
ut

 >
90

%
 o

f t
he

 d
ep

os
it 

ha
s 

a 
th

e 
de

pt
h 

of
 c

ov
er

 <
 

20
0 

m
. C

oa
l R

es
ou

rc
es

 a
re

 n
ot

 li
m

ite
d 

to
 a

ny
 d

ep
th

 c
ut

-o
ff 

as
 th

e 
se

am
 is

 th
ic

k 
en

ou
gh

 
(a

pp
ro

x.
 1

1 
m

) t
o 

be
 m

in
ed

 b
y 

ei
th

er
 o

pe
n 

cu
t o

r u
nd

er
gr

ou
nd

 m
et

ho
ds

.  

Es
tim

at
ion

 a
nd

 
m

od
ell

ing
 

te
ch

niq
ue

s 

 
Th

e 
na

tu
re

 a
nd

 a
pp

ro
pr

iat
en

es
s o

f t
he

 e
sti

m
at

ion
 

te
ch

niq
ue

(s
) a

pp
lie

d 
an

d 
ke

y a
ss

um
pt

ion
s, 

inc
lud

ing
 

tre
at

m
en

t o
f e

xtr
em

e 
gr

ad
e 

va
lue

s, 
do

m
ain

ing
, 

int
er

po
lat

ion
 p

ar
am

et
er

s a
nd

 m
ax

im
um

 d
ist

an
ce

 o
f 

ex
tra

po
lat

ion
 fr

om
 d

at
a 

po
int

s. 
If 

a 
co

m
pu

te
r a

ss
ist

ed
 

es
tim

at
ion

 m
et

ho
d 

wa
s c

ho
se

n 
inc

lud
e 

a 
de

sc
rip

tio
n 

of
 

co
m

pu
te

r s
of

tw
ar

e 
an

d 
pa

ra
m

et
er

s u
se

d.
 

 
Th

e 
av

ail
ab

ilit
y o

f c
he

ck
 e

sti
m

at
es

, p
re

vio
us

 e
sti

m
at

es
 

an
d/

or
 m

ine
 p

ro
du

cti
on

 re
co

rd
s a

nd
 w

he
th

er
 th

e 
M

ine
ra

l 
Re

so
ur

ce
 e

sti
m

at
e 

ta
ke

s a
pp

ro
pr

iat
e 

ac
co

un
t o

f s
uc

h 
da

ta
. 

 
Th

e 
as

su
m

pt
ion

s m
ad

e 
re

ga
rd

ing
 re

co
ve

ry
 o

f b
y-

pr
od

uc
ts.

 
 

Es
tim

at
ion

 o
f d

ele
te

rio
us

 e
lem

en
ts 

or
 o

th
er

 n
on

-g
ra

de
 

va
ria

ble
s o

f e
co

no
m

ic 
sig

nif
ica

nc
e 

(e
g 

su
lph

ur
 fo

r a
cid

 
m

ine
 d

ra
ina

ge
 ch

ar
ac

te
ris

at
ion

). 
 

In
 th

e 
ca

se
 o

f b
loc

k m
od

el 
int

er
po

lat
ion

, t
he

 b
loc

k s
ize

 in
 

re
lat

ion
 to

 th
e 

av
er

ag
e 

sa
m

ple
 sp

ac
ing

 a
nd

 th
e 

se
ar

ch
 

em
plo

ye
d.

 
 

An
y a

ss
um

pt
ion

s b
eh

ind
 m

od
ell

ing
 o

f s
ele

cti
ve

 m
ini

ng
 

un
its

. 
 

An
y a

ss
um

pt
ion

s a
bo

ut
 co

rre
lat

ion
 b

et
we

en
 va

ria
ble

s. 
 

De
sc

rip
tio

n 
of

 h
ow

 th
e 

ge
olo

gic
al 

int
er

pr
et

at
ion

 w
as

 
us

ed
 to

 co
nt

ro
l th

e 
re

so
ur

ce
 e

sti
m

at
es

. 
 

Di
sc

us
sio

n 
of

 b
as

is 
fo

r u
sin

g 
or

 n
ot

 u
sin

g 
gr

ad
e 

cu
ttin

g 
or

 ca
pp

ing
. 

 
Th

e 
pr

oc
es

s o
f v

ali
da

tio
n,

 th
e 

ch
ec

kin
g 

pr
oc

es
s u

se
d,

 
th

e 
co

m
pa

ris
on

 o
f m

od
el 

da
ta

 to
 d

rill
ho

le 
da

ta
, a

nd
 u

se
 

of
 re

co
nc

ilia
tio

n 
da

ta
 if 

av
ail

ab
le.

 

 
Th

e 
M

C
C

 g
eo

lo
gi

ca
l c

om
pu

te
r 

m
od

el
 w

as
 b

ui
lt 

us
in

g 
M

in
ex

 s
of

tw
ar

e 
(v

er
si

on
 6

.5
.2

). 
Th

e 
m

od
el

 w
as

 g
en

er
at

ed
 u

si
ng

 M
in

ex
 p

ro
pr

ie
ta

ry
 g

ro
w

th
 a

lg
or

ith
m

s.
 D

ril
lh

ol
e 

da
ta

 w
as

 u
se

d 
to

 
co

nt
ro

l 
th

e 
m

od
el

 a
nd

 t
he

re
 i

s 
en

ou
gh

 d
at

a 
w

ith
in

 a
nd

 o
ut

si
de

 t
he

 l
ea

se
 t

o 
av

oi
d 

ex
tra

po
la

tio
n 

fo
r R

es
ou

rc
e 

es
tim

at
io

n.
 R

es
ou

rc
e 

es
tim

at
io

n 
w

as
 d

on
e 

in
 M

in
ex

 u
si

ng
 v

er
tic

al
 

si
de

d 
po

ly
go

ns
, s

ea
m

 th
ic

kn
es

s 
an

d 
in

 s
itu

 d
en

si
ty

.  

 
In

 s
itu

 d
en

si
ty

 g
rid

s 
w

er
e 

pr
od

uc
ed

 a
t a

n 
es

tim
at

ed
 in

 s
itu

 m
oi

st
ur

e 
of

 6
%

.  

 
St

ru
ct

ur
al

 a
nd

 q
ua

lit
y 

gr
id

s 
w

er
e 

ge
ne

ra
te

d 
us

in
g 

20
 m

 m
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h 
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 m
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h 

si
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.  

 
N

o 
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su
m

pt
io

ns
 a

re
 m

ad
e 

re
ga

rd
in

g 
by

-p
ro
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ct

s.
  

 
R

es
ou

rc
e 

cl
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si
fic

at
io

n 
an

d 
es

tim
at

es
 a

re
 li

m
ite

d 
an

d 
ba

se
d 

en
tir

el
y 

on
 d

ril
lh

ol
e 

da
ta

 a
nd

 
su

pp
or

te
d 

by
 e

xi
st

in
g 

da
ta

 o
ut

si
de

 M
C

C
. 

R
es

ou
rc

es
 w

er
e 

m
os

tly
 e

xt
en

de
d 

to
 l

ea
se

 
bo

un
da

rie
s 

as
 d

ril
lh

ol
es

 a
nd

 e
xi

st
in

g 
m

in
e 

op
er

at
io

ns
 in

te
rs

ec
te

d 
an

d 
ta

rg
et

 th
e 

U
la

n 
se

am
 

w
ith

in
 a

nd
 o

ut
si

de
 th

e 
M

C
C

 b
ou

nd
ar

ie
s.

 In
fe

rr
ed

 a
nd

 In
di

ca
te

d 
R

es
ou

rc
es

 o
n 

th
e 

w
es

te
rn

 
ed

ge
 o

f O
C

3 
an

d 
to

 th
e 

w
es

t o
f E

L7
07

3 
w

er
e 

no
t e

xt
en

de
d 

be
yo

nd
 th

e 
la

st
 d

ril
lh

ol
e 

du
e 

to
 

th
e 

la
ck

 o
f d

at
a 

to
 lo

ca
te

 th
e 

se
am

 s
ub

cr
op

 a
nd

 d
ef

in
e 

se
am

 c
on

tin
ui

ty
 a

nd
 c

ha
ra

ct
er

, w
hi

ch
 

ca
n 

ra
pi

dl
y 

ch
an

ge
 d

ue
 to

 p
ro

xi
m

ity
 to

 th
e 

ed
ge

 o
f t

he
 b

as
in

.  

 
N

o 
co

al
 q

ua
lit

y 
cu

t-o
ffs

 w
er

e 
us

ed
 h

ow
ev

er
 t

he
 A

2 
pl

y 
is

 e
xc

lu
de

d 
fro

m
 t

he
 R

es
ou

rc
e 

Es
tim

at
e 

on
 a

cc
ou

nt
 o

f 
qu

al
ity

. 
 A

2 
pl

ie
s 

ha
ve

 p
re

vi
ou

sl
y 

be
en

 m
in

ed
 a

nd
 r

ep
or

te
d 

as
 a

 
R

es
ou

rc
es

, h
ow

ev
er

 c
ur

re
nt

ly
 th

e 
op

er
at

io
n 

re
m

ov
es

 it
 a

s 
w

as
te

.  
Th

e 
re

m
ai

ni
ng

 U
la

n 
se

am
 

pl
ie

s 
ar

e 
m

in
ed

 in
 th

e 
op

en
 c

ut
 p

its
 a

nd
 th

e 
qu

al
ity

 o
f t

he
 p

lie
s 

m
ea

ns
 th

at
 a

pp
ly

in
g 

a 
ty

pi
ca

l 
qu

al
ity

 c
ut

-o
ff 

w
ou

ld
 h

av
e 

no
 m

at
er

ia
l i

m
pa

ct
 o

n 
th

e 
R

es
ou

rc
e 

Es
tim

at
e.

  

 
Th

e 
pr

oc
es

s 
us

ed
 b

y 
th

e 
pr

ev
io

us
 C

om
pe

te
nt

 P
er

so
n 

to
 d

ev
el

op
 th

e 
20

17
 g

eo
lo

gi
ca

l m
od

el
 

us
ed

 t
o 

es
tim

at
e 

R
es

ou
rc

es
 w

as
 t

o 
lo

ad
 a

ll 
dr

illh
ol

e 
da

ta
 i

nt
o 

a 
M

in
ex

 d
at

ab
as

e 
af

te
r 

va
lid

at
io

n 
of

 s
ea

m
 d

ep
th

 in
te

rv
al

s 
an

d 
co

rr
el

at
io

n 
ha

s 
be

en
 u

nd
er

ta
ke

n 
w

ith
 g

eo
ph

ys
ic

al
 

lo
gs

. S
ea

m
 a

nd
 s

am
pl

e 
st

at
is

tic
s 

re
po

rts
, c

ro
ss

 s
ec

tio
ns

 a
nd

 p
lo

ts
 w

ith
 d

ril
lh

ol
e 

an
no

ta
tio

ns
 

fo
r e

ac
h 

se
am

 th
ro

ug
h 

th
e 

de
po

si
t a

re
 o

ut
pu

t f
ro

m
 M

in
ex

 a
nd

 re
vi

ew
ed

. A
t t

he
 e

nd
 o

f 2
01

5 
th

e 
en

tir
e 

da
ta

ba
se

 w
as

 re
vi

ew
ed

 a
nd

 s
ea

m
s 

ab
ov

e 
th

e 
U

la
n 

se
am

 w
er

e 
co

rr
el

at
ed

.  
R

PM
 

re
vi

ew
ed

 th
e 

dr
illh

ol
e 

da
ta

ba
se

 a
nd

 a
 s

el
ec

tio
n 

of
 th

e 
dr

illh
ol

e 
re

co
rd

s 
in

 o
rd

er
 to

 u
nd

er
st

an
d 

an
d 

va
lid

at
e 

th
e 

dr
ill

ho
le

 d
at

a.
   

 
R

ec
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tio
n 

w
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 p
re
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ou

s 
es

tim
at

es
 a

nd
 m

in
e 

pr
od

uc
tio

n 
w

as
 c

om
pl

et
ed

 a
nd

 th
e 

re
su

lts
 

su
pp

or
t t

he
 c
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fid

en
ce

 in
 th

e 
R

es
ou

rc
e.

 R
es

ou
rc

e 
es

tim
at

es
 a

re
 c

om
pl

et
ed

 u
si

ng
 m

in
ed

 o
ut

 
su

rv
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ed
 to

po
gr

ap
hy

 a
s 

at
 3

0 
Ju

ne
 2

01
8.

  C
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ris

on
 w

ith
 re

ce
nt

 e
xp

lo
ra

tio
n 

su
pp

or
ts

 th
e 
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R
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 C
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at
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m
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O
pe

n 
C

ut
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ha

t 
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y 
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 e
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 m
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pa
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n 
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e 
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rr
en

t 
R

es
ou

rc
e 

es
tim

at
e 

du
e 

to
 th

e 
co

ns
is

te
nt

 n
at

ur
e 

of
 th

e 
U

la
n 

se
am

. A
ls

o 
th

e 
bu

lk
 o

f t
he

 R
es

ou
rc

e 
is

 
co

nt
ai

ne
d 

w
ith

in
 t

he
 M

ea
su

re
d 

an
d 

In
di

ca
te

d 
cl

as
si

fic
at

io
ns

 w
ith

 la
rg

e 
am

ou
nt

 o
f 

co
nt

ro
l 

fro
m

 c
lo

se
 s

pa
ce

d 
dr

illh
ol

e 
da

ta
 a

nd
 u

nl
ik

el
y 

to
 c

ha
ng

e 
w

ith
 n

ew
 d

at
a.

  

M
ois

tu
re

 
 

W
he

th
er

 th
e 

to
nn

ag
es

 a
re

 e
sti

m
at

ed
 o

n 
a 

dr
y b

as
is 

or
 

wi
th

 n
at

ur
al 

m
ois

tu
re

, a
nd

 th
e 

m
et

ho
d 

of
 d

et
er

m
ina

tio
n 

of
 th

e 
m

ois
tu

re
 co

nt
en

t. 

 
C

oa
l R

es
ou

rc
es

 w
er

e 
re

po
rte

d 
at

 in
 s

itu
 m

oi
st

ur
e 

of
 6

%
. T

hi
s 

w
as

 b
as

ed
 o

n 
kn

ow
le

dg
e 

of
 

th
e 

co
al

 in
 th

e 
ar

ea
 a

nd
 c

ur
re

nt
 o

pe
ra

tio
ns

. O
th

er
 c

oa
l q

ua
lit

y 
pa

ra
m

et
er

s 
w

er
e 

re
po

rte
d 

at
 

ai
r d

rie
d 

ba
si

s 
(a

db
). 

 

Cu
t-o

ff 
pa

ra
m

et
er

s 
 

Th
e 

ba
sis

 o
f t

he
 a

do
pt

ed
 cu

t-o
ff 

gr
ad

e(
s)

 o
r q

ua
lity

 
pa

ra
m

et
er

s a
pp

lie
d.

 
 

Th
e 

sm
al

l R
es

ou
rc

es
 a

ss
oc

ia
te

d 
w

ith
 th

e 
M

oo
rla

be
n 

an
d 

G
le

n 
D

av
ie

s 
se

am
 is

 o
nl

y 
in

cl
ud

ed
 

in
 th

e 
R

es
ou

rc
e 

Es
tim

at
e 

w
he

re
 th

e 
se

am
s 

ar
e 

co
al

es
ce

d 
an

d 
ha

ve
 a

 th
ic

kn
es

s 
of

 a
ro

un
d 

3.
0m

.  

 
N

o 
co

al
 q

ua
lit

y 
or

 th
ic

kn
es

s 
cu

t-o
ff 

pa
ra

m
et

er
s 

w
er

e 
ap

pl
ie

d 
to

 th
e 

U
la

n 
se

am
 (a

pa
rt 

fro
m

 
ex

cl
ud

in
g 

th
e 

A2
 p

ly
) 

on
 th

e 
ba

si
s 

th
at

 th
e 

se
am

 is
 th

ic
k 

an
d 

qu
al

ity
 u

ni
fo

rm
 a

nd
 a

pp
ly

in
g 

re
as

on
ab

le
 c

ut
-o

ffs
 fo

r t
hi

ck
ne

ss
 o

r q
ua

lit
y 

w
ou

ld
 h

av
e 

no
 m

at
er

ia
l i

m
pa

ct
 o

n 
th

e 
R

es
ou

rc
e 

Es
tim

at
e.

  

M
ini

ng
 fa

cto
rs

 o
r 

as
su

m
pt

ion
s 

 
As

su
m

pt
ion

s m
ad

e 
re

ga
rd

ing
 p

os
sib

le 
m

ini
ng

 m
et

ho
ds

, 
m

ini
m

um
 m

ini
ng

 d
im

en
sio

ns
 a

nd
 in

te
rn

al 
(o

r, 
if 

ap
pli

ca
ble

, e
xte

rn
al)

 m
ini

ng
 d

ilu
tio

n.
 It

 is
 a

lw
ay

s 
ne

ce
ss

ar
y a

s p
ar

t o
f t

he
 p

ro
ce

ss
 o

f d
et

er
m

ini
ng

 
re

as
on

ab
le 

pr
os

pe
cts

 fo
r e

ve
nt

ua
l e

co
no

m
ic 

ex
tra

cti
on

 
to

 co
ns

ide
r p

ot
en

tia
l m

ini
ng

 m
et

ho
ds

, b
ut

 th
e 

as
su

m
pt

ion
s m

ad
e 

re
ga

rd
ing

 m
ini

ng
 m

et
ho

ds
 a

nd
 

pa
ra

m
et

er
s w

he
n 

es
tim

at
ing

 M
ine

ra
l R

es
ou

rc
es

 m
ay

 n
ot

 
alw

ay
s b

e 
rig

or
ou

s. 
W

he
re

 th
is 

is 
th

e 
ca

se
, t

his
 sh

ou
ld 

be
 re

po
rte

d 
wi

th
 a

n 
ex

pla
na

tio
n 

of
 th

e 
ba

sis
 o

f t
he

 
m

ini
ng

 a
ss

um
pt

ion
s m

ad
e.

 

 
M

C
C

 c
on

ta
in

s 
an

 a
ct

iv
e 

op
en

 c
ut

 o
pe

ra
tio

n 
m

in
in

g 
th

e 
U

la
n 

Se
am

 in
 w

or
ki

ng
 s

ec
tio

ns
 a

nd
 

ha
s 

co
m

m
en

ce
d 

un
de

rg
ro

un
d 

lo
ng

w
al

l o
pe

ra
tio

ns
 o

n 
th

e 
lo

w
er

 s
ec

tio
n 

of
 th

e 
U

la
n 

se
am

. 

 
M

C
C

 m
in

e 
pl

an
 c

on
si

de
rs

 o
pe

n 
cu

t p
ot

en
tia

l m
os

tly
 w

he
re

 d
ep

th
 o

f c
ov

er
 is

 le
ss

 th
an

 1
00

 
m

. C
oa

l R
es

ou
rc

es
 fo

r t
he

 u
pp

er
m

os
t p

ly
 o

f t
he

 U
la

n 
se

am
 (A

1)
 is

 o
nl

y 
re

po
rte

d 
at

 le
ss

 th
an

 
10

0 
m

 d
ep

th
 b

ec
au

se
 it

 is
 c

on
si

de
re

d 
th

at
 th

is
 p

ly
 o

nl
y 

ha
ve

 e
co

no
m

ic
 p

ot
en

tia
l i

f m
in

ed
 b

y 
op

en
 c

ut
 m

et
ho

ds
. 

Th
e 

re
st

 o
f 

th
e 

U
la

n 
se

am
 c

an
 b

e 
m

in
ed

 b
y 

ei
th

er
 o

pe
n 

cu
t 

or
 

un
de

rg
ro

un
d 

m
et

ho
ds

 a
s 

it 
is

 c
ur

re
nt

ly
 m

in
ed

 a
t M

C
C

 a
nd

 a
dj

ac
en

t o
pe

ra
tio

ns
.  

 It
 is

 n
ot

ed
 

th
at

 c
ur

re
nt

ly
 o

nl
y 

a 
po

rti
on

 o
f t

he
 U

la
n 

se
am

 (D
W

S)
 is

 m
in

ed
 u

si
ng

 th
e 

lo
ng

w
al

l, 
ho

w
ev

er
 

th
e 

re
st

 o
f t

he
 s

ea
m

 c
ou

ld
 b

e 
m

in
ed

 b
y 

in
co

rp
or

at
in

g 
To

p 
C

oa
l C

av
in

g.
 

 
O

th
er

 s
ea

m
s 

ab
ov

e 
th

e 
U

la
n 

se
am

 a
re

 p
re

se
nt

 w
ith

in
 th

e 
de

po
si

t b
ut

 o
nl

y 
M

oo
la

rb
en

 a
nd

 
G

le
n 

D
av

is
 s

ea
m

s 
ar

e 
co

ns
id

er
ed

 a
 R

es
ou

rc
e 

in
 s

om
e 

ar
ea

s 
of

 th
e 

op
en

 c
ut

 p
it 

O
C

4 
w

he
re

 
th

es
e 

tw
o 

se
am

s 
co

al
es

ce
d 

to
 a

 th
ic

kn
es

s 
of

 a
pp

ro
xi

m
at

el
y 

3 
m

. T
hi

s 
re

po
rt 

co
ns

id
er

s 
th

es
e 

tw
o 

se
am

s 
as

 a
n 

In
fe

rr
ed

 R
es

ou
rc

e 
at

 th
is

 s
ta

ge
 d

ue
 to

 la
ck

 o
f q

ua
lit

y 
da

ta
 to

 b
et

te
r d

ef
in

e 
ec

on
om

ic
 m

in
in

g 
po

te
nt

ia
l. 

 

M
et

all
ur

gic
al 

fa
cto

rs
 o

r 
as

su
m

pt
ion

s 

 
Th

e 
ba

sis
 fo

r a
ss

um
pt

ion
s o

r p
re

dic
tio

ns
 re

ga
rd

ing
 

m
et

all
ur

gic
al 

am
en

ab
ilit

y. 
It 

is 
alw

ay
s n

ec
es

sa
ry

 a
s p

ar
t 

of
 th

e 
pr

oc
es

s o
f d

et
er

m
ini

ng
 re

as
on

ab
le 

pr
os

pe
cts

 fo
r 

ev
en

tu
al 

ec
on

om
ic 

ex
tra

cti
on

 to
 co

ns
ide

r p
ot

en
tia

l 
m

et
all

ur
gic

al 
m

et
ho

ds
, b

ut
 th

e 
as

su
m

pt
ion

s r
eg

ar
din

g 
m

et
all

ur
gic

al 
tre

at
m

en
t p

ro
ce

ss
es

 a
nd

 p
ar

am
et

er
s m

ad
e 

wh
en

 re
po

rti
ng

 M
ine

ra
l R

es
ou

rc
es

 m
ay

 n
ot

 a
lw

ay
s b

e 
rig

or
ou

s. 
W

he
re

 th
is 

is 
th

e 
ca

se
, t

his
 sh

ou
ld 

be
 re

po
rte

d 
wi

th
 a

n 
ex

pla
na

tio
n 

of
 th

e 
ba

sis
 o

f t
he

 m
et

all
ur

gic
al 

 
N

o 
m

et
al

lu
rg

ic
al

 a
ss

um
pt

io
ns

 a
re

 m
ad

e.
 M

C
C

 c
ur

re
nt

ly
 e

xt
ra

ct
s 

th
e 

fu
ll 

U
la

n 
se

am
 a

nd
 

be
ne

fic
ia

te
s 

to
 p

ro
du

ce
 a

n 
ex

po
rt 

th
er

m
al

 p
ro

du
ct

 to
 m

ar
ke

t s
pe

ci
fic

at
io

ns
.  
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

O
pe

n 
C

ut
 

U
nd

er
gr

ou
nd

 
as

su
m

pt
ion

s m
ad

e.
 

En
vir

on
m

en
ta

l 
fa

cto
rs

 o
r 

as
su

m
pt

ion
s 

 
As

su
m

pt
ion

s m
ad

e 
re

ga
rd

ing
 p

os
sib

le 
wa

ste
 a

nd
 

pr
oc

es
s r

es
idu

e 
dis

po
sa

l o
pt

ion
s. 

It 
is 

alw
ay

s n
ec

es
sa

ry
 

as
 p

ar
t o

f t
he

 p
ro

ce
ss

 o
f d

et
er

m
ini

ng
 re

as
on

ab
le 

pr
os

pe
cts

 fo
r e

ve
nt

ua
l e

co
no

m
ic 

ex
tra

cti
on

 to
 co

ns
ide

r 
th

e 
po

te
nt

ial
 e

nv
iro

nm
en

ta
l im

pa
cts

 o
f t

he
 m

ini
ng

 a
nd

 
pr

oc
es

sin
g 

op
er

at
ion

. W
hil

e 
at

 th
is 

sta
ge

 th
e 

de
te

rm
ina

tio
n 

of
 p

ot
en

tia
l e

nv
iro

nm
en

ta
l im

pa
cts

, 
pa

rti
cu

lar
ly 

fo
r a

 g
re

en
fie

lds
 p

ro
jec

t, 
m

ay
 n

ot
 a

lw
ay

s b
e 

we
ll a

dv
an

ce
d,

 th
e 

sta
tu

s o
f e

ar
ly 

co
ns

ide
ra

tio
n 

of
 th

es
e 

po
te

nt
ial

 e
nv

iro
nm

en
ta

l im
pa

cts
 sh

ou
ld 

be
 re

po
rte

d.
 

W
he

re
 th

es
e 

as
pe

cts
 h

av
e 

no
t b

ee
n 

co
ns

ide
re

d 
th

is 
sh

ou
ld 

be
 re

po
rte

d 
wi

th
 a

n 
ex

pla
na

tio
n 

of
 th

e 
en

vir
on

m
en

ta
l a

ss
um

pt
ion

s m
ad

e.
 

 
Ya

nc
oa

l A
us

tra
lia

 m
ai

nt
ai

ns
 t

he
 M

C
C

 a
re

a 
co

m
pl

yi
ng

 w
ith

 a
ll 

m
in

in
g 

an
d 

en
vi

ro
nm

en
ta

l 
co

nd
iti

on
s 

pe
rta

in
in

g 
to

 th
e 

re
le

va
nt

 le
as

es
.  

 
Th

er
e 

ar
e 

no
t k

no
w

n 
im

pe
di

m
en

ts
 fo

r m
in

in
g 

at
 M

C
C

.  

Bu
lk 

de
ns

ity
 

 
W

he
th

er
 a

ss
um

ed
 o

r d
et

er
m

ine
d.

 If
 a

ss
um

ed
, t

he
 b

as
is 

fo
r t

he
 a

ss
um

pt
ion

s. 
If 

de
te

rm
ine

d,
 th

e 
m

et
ho

d 
us

ed
, 

wh
et

he
r w

et
 o

r d
ry

, t
he

 fr
eq

ue
nc

y o
f t

he
 m

ea
su

re
m

en
ts,

 
th

e 
na

tu
re

, s
ize

 a
nd

 re
pr

es
en

ta
tiv

en
es

s o
f t

he
 sa

m
ple

s. 
 

Th
e 

bu
lk 

de
ns

ity
 fo

r b
ulk

 m
at

er
ial

 m
us

t h
av

e 
be

en
 

m
ea

su
re

d 
by

 m
et

ho
ds

 th
at

 a
de

qu
at

ely
 a

cc
ou

nt
 fo

r v
oid

 
sp

ac
es

 (v
ug

s, 
po

ro
sit

y, 
et

c)
, m

ois
tu

re
 a

nd
 d

iffe
re

nc
es

 
be

tw
ee

n 
ro

ck
 a

nd
 a

lte
ra

tio
n 

zo
ne

s w
ith

in 
th

e 
de

po
sit

. 
 

Di
sc

us
s a

ss
um

pt
ion

s f
or

 b
ulk

 d
en

sit
y e

sti
m

at
es

 u
se

d 
in 

th
e 

ev
alu

at
ion

 p
ro

ce
ss

 o
f t

he
 d

iffe
re

nt
 m

at
er

ial
s. 

 
R

el
at

iv
e 

de
ns

ity
 (

R
D

) 
ha

s 
be

en
 d

et
er

m
in

ed
 in

 m
os

t a
na

ly
se

d 
sa

m
pl

es
 o

n 
an

 a
ir 

dr
y 

ba
si

s 
us

in
g 

Au
st

ra
lia

n 
St

an
da

rd
s.

 R
D

 is
 th

en
 a

dj
us

te
d 

to
 in

 s
itu

 m
oi

st
ur

e 
ba

si
s 

us
in

g 
th

e 
Pr

es
to

n 
& 

S
an

de
rs

 e
qu

at
io

n 
at

 a
n 

es
tim

at
ed

 in
 s

itu
 m

oi
st

ur
e 

of
 6

%
.  

Cl
as

sif
ica

tio
n 

 
Th

e 
ba

sis
 fo

r t
he

 cl
as

sif
ica

tio
n 

of
 th

e 
M

ine
ra

l R
es

ou
rc

es
 

int
o 

va
ry

ing
 co

nf
ide

nc
e 

ca
te

go
rie

s. 
 

W
he

th
er

 a
pp

ro
pr

iat
e 

ac
co

un
t h

as
 b

ee
n 

ta
ke

n 
of

 a
ll 

re
lev

an
t f

ac
to

rs
 (i

e 
re

lat
ive

 co
nf

ide
nc

e 
in 

to
nn

ag
e/

gr
ad

e 
es

tim
at

ion
s, 

re
lia

bil
ity

 o
f in

pu
t d

at
a,

 co
nf

ide
nc

e 
in 

co
nt

inu
ity

 o
f g

eo
log

y a
nd

 m
et

al 
va

lue
s, 

qu
ali

ty,
 q

ua
nt

ity
 

an
d 

dis
tri

bu
tio

n 
of

 th
e 

da
ta

). 
 

W
he

th
er

 th
e 

re
su

lt a
pp

ro
pr

iat
ely

 re
fle

cts
 th

e 
Co

m
pe

te
nt

 
Pe

rs
on

’s 
vie

w 
of

 th
e 

de
po

sit
. 

 
Th

e 
co

m
bi

na
tio

n 
of

 a
ll 

ex
is

tin
g 

da
ta

 w
ith

in
 a

nd
 o

ut
si

de
 M

C
C

 in
cl

ud
in

g 
re

gi
on

al
 d

ril
lh

ol
e 

da
ta

 
as

 w
el

l 
as

 s
ur

ro
un

di
ng

 m
in

es
 (

U
la

n 
an

d 
W

ilp
in

jo
ng

) 
co

nf
irm

s 
th

e 
pr

es
en

ce
 o

f 
a 

ve
ry

 
co

ns
is

te
nt

 U
la

n 
se

am
 a

cr
os

s 
th

e 
ar

ea
.  

- 
M

ea
su

re
d 

R
es

ou
rc

es
 –

 s
up

po
rte

d 
by

 d
ril

lh
ol

es
 a

pp
ro

xi
m

at
el

y 
50

0 
m

 a
pa

rt 
bu

t u
p 

to
 

90
0 

m
 a

pa
rt 

(s
ou

th
 a

nd
 n

or
th

 a
re

as
). 

Th
e 

co
ns

is
te

nt
 n

at
ur

e 
an

d 
pr

ed
ic

ta
bi

lit
y 

of
 th

e 
U

la
n 

se
am

 a
nd

 u
til

iz
in

g 
pu

bl
ic

 in
fo

rm
at

io
n 

an
d 

kn
ow

le
dg

e 
of

 n
ei

gh
bo

ur
in

g 
op

er
at

io
ns

 
pr

ov
id

es
 c

on
fid

en
ce

 in
 M

ea
su

re
d 

st
at

us
 R

es
ou

rc
es

.  
- 

In
di

ca
te

d 
R

es
ou

rc
e 

– 
m

ai
nl

y 
to

w
ar

ds
 th

e 
ed

ge
 o

f t
he

 le
as

e 
w

he
re

 th
er

e 
is

 s
up

po
rti

ng
 

da
ta

 o
ut

si
de

 th
e 

M
C

C
 te

ne
m

en
ts

. C
la

ss
ifi

ca
tio

n 
su

pp
or

te
d 

by
 d

ril
lh

ol
es

 u
p 

to
 1

.2
 k

m
.  

- 
In

fe
rr

ed
 R

es
ou

rc
es

 –
 s

up
po

rte
d 

by
 d

ril
lh

ol
es

 u
p 

to
 2

 k
m

 a
pa

rt.
 In

fe
rr

ed
 R

es
ou

rc
es

 e
xi

st
 

on
 th
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rs
 b

y o
pt

im
isa

tio
n 

or
 b

y p
re

lim
ina

ry
 o

r 
de

ta
ile

d 
de

sig
n)

. 
 

Th
e 

ch
oic

e,
 n

at
ur

e 
an

d 
ap

pr
op

ria
te

ne
ss

 o
f t

he
 se

lec
te

d 

 
A 

co
m

bi
na

tio
n 

of
 b

re
ak

-e
ve

n 
st

rip
 r

at
io

, p
it 

de
si

gn
 a

nd
 L

O
M

 p
la

nn
in

g 
ha

ve
 b

ee
n 

us
ed

 
as

 th
e 

ba
si

s 
of

 c
on

ve
rti

ng
 C

oa
l R

es
ou

rc
es

 
to

 C
oa

l R
es

er
ve

s.
 R

PM
 e

st
im

at
ed

 a
 b

re
ak

 
ev

en
 s

tri
p 

ra
tio

 a
nd

 c
om

pa
re

d 
ag

ai
ns

t e
ac

h 
of

 th
e 

pi
t s

he
lls

 to
 c

on
fir

m
 p

it 
lim

its
. 

 
LO

M
 p

la
nn

in
g 

ha
s 

be
en

 u
se

d 
as

 th
e 

ba
si

s 
of

 
co

nv
er

tin
g 

C
oa

l 
R

es
ou

rc
es

 
to

 
C

oa
l 

R
es

er
ve

s.
 

 
Th

e 
se

le
ct

ed
 m

in
in

g 
m

et
ho

d 
is

 th
at

 in
 u

se
 in

 
th

e 
op

er
at

in
g 

m
in

e,
 

i.e
. 

co
nv

en
tio

na
l 
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

O
pe

n 
C

ut
 

U
nd

er
gr

ou
nd

 
m

ini
ng

 m
et

ho
d(

s)
 a

nd
 o

th
er

 m
ini

ng
 p

ar
am

et
er

s i
nc

lud
ing

 
as

so
cia

te
d 

de
sig

n 
iss

ue
s s

uc
h 

as
 p

re
-s

tri
p,

 a
cc

es
s, 

et
c. 

 
Th

e 
as

su
m

pt
ion

s m
ad

e 
re

ga
rd

ing
 g

eo
te

ch
nic

al 
pa

ra
m

et
er

s (
eg

 p
it s

lop
es

, s
to

pe
 si

ze
s, 

et
c)

, g
ra

de
 co

nt
ro

l 
an

d 
pr

e-
pr

od
uc

tio
n 

dr
illi

ng
. 

 
Th

e 
m

ajo
r a

ss
um

pt
ion

s m
ad

e 
an

d 
M

ine
ra

l R
es

ou
rc

e 
m

od
el 

us
ed

 fo
r p

it a
nd

 st
op

e 
op

tim
isa

tio
n 

(if
 a

pp
ro

pr
iat

e)
. 

 
Th

e 
m

ini
ng

 d
ilu

tio
n 

fa
cto

rs
 u

se
d.

 
 

Th
e 

m
ini

ng
 re

co
ve

ry
 fa

cto
rs

 u
se

d.
 

 
An

y m
ini

m
um

 m
ini

ng
 w

idt
hs

 u
se

d.
 

 
Th

e 
m

an
ne

r i
n 

wh
ich

 In
fe

rre
d 

M
ine

ra
l R

es
ou

rc
es

 a
re

 
ut

ilis
ed

 in
 m

ini
ng

 st
ud

ies
 a

nd
 th

e 
se

ns
itiv

ity
 o

f t
he

 
ou

tco
m

e 
to

 th
eir

 in
clu

sio
n.

 
 

Th
e 

inf
ra

str
uc

tu
re

 re
qu

ire
m

en
ts 

of 
th

e 
se

lec
te

d 
m

ini
ng

 
m

et
ho

ds
. 

 
Th

e 
O

C
 m

in
in

g 
m

et
ho

d 
at

 M
oo

la
rb

en
 o

pe
n 

cu
t i

s 
co

nv
en

tio
na

l t
ru

ck
 a

nd
 e

xc
av

at
or

 w
ith

 
so

m
e 

do
ze

r a
ss

is
t o

n 
w

as
te

. T
he

 o
pe

ra
tin

g 
m

et
ho

d 
is

 w
el

l p
ro

ve
n 

an
d 

su
ita

bl
e 

fo
r 

th
e 

na
tu

re
 o

f t
he

 d
ep

os
it.

 

 
Pi

t 
sl

op
es

 
ar

e 
ba

se
d 

on
 

pr
ac

tic
al

 
an

d 
ge

ot
ec

hn
ic

al
 c

rit
er

ia
 w

hi
ch

 in
cl

ud
e 

12
 –

 1
5 

m
 b

er
m

 e
ve

ry
 4

5 
m

 v
er

tic
al

. 
Pi

t 
w

al
ls

 a
re

 
ty

pi
ca

lly
 p

re
-s

pl
it 

w
ith

 th
e 

ex
ce

pt
io

n 
of

 p
al

eo
 

ch
an

ne
l a

re
as

 a
t 

O
C

2 
w

he
re

 a
n 

ad
di

tio
na

l 
be

rm
 is

 re
qu

ire
d 

50
 m

 a
bo

ve
 th

e 
co

al
.  

 
Th

e 
m

in
in

g 
fa

ct
or

s 
ar

e 
ba

se
d 

on
 

re
co

nc
ilia

tio
ns

 o
f p

ro
du

ct
io

n 
be

tw
ee

n 
20

13
 

an
d 

20
17

. A
ss

um
pt

io
ns

 u
se

d 
w

er
e:

 

- 
M

in
im

um
 c

oa
l m

in
in

g 
th

ic
kn

es
s 

of
 0

.3
 

m
; 

- 
O

ve
ra

ll 
m

in
in

g 
lo

ss
 o

f 1
%

; 
- 

Lo
ss

 a
nd

 D
ilu

tio
n:

 
 

co
al

 ro
of

 lo
ss

 o
f 0

.0
55

 m
; 

 
co

al
 fl

oo
r l

os
s 

of
 0

.0
55

 m
; 

 
co

al
 ro

of
 d

ilu
tio

n 
of

 0
.0

55
 m

; 
 

co
al

 fl
oo

r d
ilu

tio
n 

of
 0

.0
55

 m
; a

nd
 

- 
Th

e 
qu

al
ity

 
of

 
di

lu
tin

g 
m

at
er

ia
l 

is
 

re
la

tiv
e 

de
ns

ity
 o

f 2
.4

 t/
m

3 , 
an

d 
as

h 
of

 
76

%
 (a

d)
. 

 
In

 s
itu

 m
oi

st
ur

e 
as

su
m

ed
 t

o 
be

 1
1 

- 
14

%
. 

R
O

M
 m

oi
st

ur
e 

is
 a

ss
um

ed
 t

o 
be

 9
.5

%
. 

W
as

he
d 

m
oi

st
ur

e 
is

 a
ss

um
ed

 to
 b

e 
11

.5
%

. 

 
A1

 re
co

ve
ry

 o
f 5

5%
 a

nd
 a

dd
iti

on
al

 a
sh

 1
3%

.  

 
EL

W
 re

co
ve

ry
 o

f 9
0%

. 

 
W

S1
L 

re
co

ve
ry

, t
ot

al
 m

oi
st

ur
e 

of
: 

- 
O

C
1 

= 
98

%
 a

nd
 6

.1
%

; 
- 

O
C

2 
= 

98
%

 a
nd

 6
.5

%
; 

- 
O

C
3 

= 
93

%
 a

nd
 6

.5
%

; a
nd

 

lo
ng

w
al

l 
ex

tra
ct

io
n 

w
ith

 c
on

tin
uo

us
 m

in
er

 
de

ve
lo

pm
en

t. 

 
G

eo
te

ch
ni

ca
l s

tu
di

es
 w

er
e 

us
ed

 to
 s

up
po

rt 
th

e 
m

in
e 

la
yo

ut
 p

ar
am

et
er

s.
  

 
Th

e 
m

in
in

g 
fa

ct
or

s 
us

ed
 w

er
e:

 

- 
D

ev
el

op
m

en
t r

oa
dw

ay
s 

5.
4 

m
 w

id
e 

by
 

3.
4 

m
 h

ig
h 

- 
Lo

ng
w

al
l 

op
er

at
in

g 
he

ig
ht

 
3.

0 
m

 
-  

3.
4 

m
 

- 
Lo

ng
w

al
l p

an
el

 w
id

th
 2

50
 m

 - 
30

0 
m

 
- 

It 
is

 a
ss

um
ed

 th
at

 a
 c

om
bi

ne
d 

av
er

ag
e 

of
 1

00
 m

m
 o

f i
n 

si
tu

 w
or

ki
ng

 s
ec

tio
n 

w
ill

 
be

 lo
st

 f
ro

m
 t

he
 r

oo
f 

an
d 

flo
or

 o
f 

th
e 

m
in

ea
bl

e 
co

al
 

se
ct

io
ns

 
du

rin
g 

de
ve

lo
pm

en
t a

nd
 lo

ng
w

al
l e

xt
ra

ct
io

n;
 

- 
It 

is
 

as
su

m
ed

 
th

at
 

an
 

av
er

ag
e 

of
  

50
 m

m
 o

f 
hi

gh
er

 a
sh

 m
at

er
ia

l 
w

ill 
be

 
m

in
ed

 w
ith

 b
ot

h 
th

e 
ro

of
 a

nd
 th

e 
flo

or
 

of
 t

he
 c

oa
l s

ea
m

 d
ur

in
g 

de
ve

lo
pm

en
t 

an
d 

lo
ng

w
al

l 
op

er
at

io
ns

, 
th

er
eb

y 
di

lu
tin

g 
th

e 
in

 s
itu

 c
oa

l q
ua

lit
y.

 
- 

Th
e 

qu
al

ity
 d

ef
au

lts
 a

ss
ig

ne
d 

to
 t

he
 

U
G

1 
ro

of
 w

er
e 

as
su

m
ed

 to
 b

e 
re

la
tiv

e 
de

ns
ity

 o
f 1

.6
4 

t/m
3 , 

as
h 

of
 4

4%
; 

- 
Th

e 
qu

al
ity

 d
ef

au
lts

 a
ss

ig
ne

d 
to

 t
he

 
U

G
1 

flo
or

 w
er

e 
as

su
m

ed
 to

 b
e 

re
la

tiv
e 

de
ns

ity
 o

f 1
.5

1 
t/m

3 , 
as

h 
of

 3
0%

; 
- 

Th
e 

qu
al

ity
 d

ef
au

lts
 a

ss
ig

ne
d 

to
 t

he
 

U
G

4 
ro

of
 w

er
e 

as
su

m
ed

 to
 b

e 
re

la
tiv

e 
de

ns
ity

 o
f 1

.4
7 

t/m
3 , 

as
h 

of
 2

4%
; 

- 
Th

e 
qu

al
ity

 d
ef

au
lts

 a
ss

ig
ne

d 
to

 t
he

 
U

G
4 

flo
or

 w
er

e 
as

su
m

ed
 to

 b
e 

re
la

tiv
e 

de
ns

ity
 o

f 1
.5

6 
t/m

3 , 
as

h 
of

 3
4%

; 
- 

Th
e 

qu
al

ity
 d

ef
au

lts
 a

ss
ig

ne
d 

to
 t

he
 

U
G

2 
ro

of
 w

er
e 

as
su

m
ed

 to
 b

e 
re

la
tiv

e 
de

ns
ity

 o
f 1

.6
2 

t/m
3 , 

as
h 

of
 4

2%
; 
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

O
pe

n 
C

ut
 

U
nd

er
gr

ou
nd

 
- 

O
C

4 
= 

97
%

 a
nd

 6
.1

%
. 

 
W

S2
L 

re
co

ve
ry

 a
nd

 to
ta

l m
oi

st
ur

e 
of

: 

- 
O

C
1 

= 
98

%
 a

nd
 7

.5
%

; 
- 

O
C

2 
= 

98
%

 a
nd

 8
.3

%
; 

- 
O

C
3 

= 
95

%
 a

nd
 8

.3
%

; a
nd

 
- 

O
C

4 
= 

98
%

 a
nd

 7
.5

%
. 

 
W

S1
L 

di
lu

tio
n 

of
 -0

.9
%

. 

 
W

S2
L 

di
lu

tio
n 

of
 1

.4
%

. 

 
In

fe
rr

ed
 R

es
ou

rc
es

 a
re

 n
ot

 in
cl

ud
ed

 in
 t

he
 

es
tim

at
e 

of
 

C
oa

l 
R

es
er

ve
s.

 
In

fe
rr

ed
 

R
es

ou
rc

es
 a

re
 in

cl
ud

ed
 in

 th
e 

Li
fe

 o
f M

in
e 

Pl
an

 h
ow

ev
er

 R
PM

 a
nt

ic
ip

at
e 

th
at

 e
xc

lu
si

on
 

of
 

th
is

 
co

al
 

w
ou

ld
 

no
t 

im
pa

ct
 

on
 

th
e 

ou
tc

om
es

 o
f t

he
 s

tu
dy

.  

- 
Th

e 
qu

al
ity

 d
ef

au
lts

 a
ss

ig
ne

d 
to

 t
he

 
U

G
2 

flo
or

 w
er

e 
as

su
m

ed
 to

 b
e 

re
la

tiv
e 

de
ns

ity
 o

f 1
.5

4 
t/m

3 , 
as

h 
of

 3
1%

; 
- 

R
el

at
iv

e 
de

ns
ity

 d
at

a 
in

 th
e 

ge
ol

og
ic

al
 

m
od

el
 i

s 
ba

se
d 

on
 a

ss
um

ed
 i

n-
si

tu
 

m
oi

st
ur

e 
of

 6
%

, 
w

hi
le

 a
ll 

qu
al

iti
es

 a
re

 
ba

se
d 

on
 a

ir-
dr

ie
d 

m
oi

st
ur

e 
gr

id
de

d 
va

lu
es

; 
- 

Pr
es

to
n 

& 
S

an
de

rs
 h

as
 b

ee
n 

us
ed

 in
 

th
e 

es
tim

at
io

n 
of

 in
 s

itu
 m

oi
st

ur
e;

 a
nd

 
- 

R
PM

 h
as

 a
ss

um
ed

 th
at

 R
O

M
 m

oi
st

ur
e 

w
ill 

be
 8

%
, a

nd
 p

ro
du

ct
 m

oi
st

ur
e 

w
ill 

be
 

9%
.  

 
In

fe
rr

ed
 R

es
ou

rc
es

 d
oe

s 
no

t e
xi

st
 w

ith
in

 th
e 

U
G

 L
O

M
 p

la
n 

fo
ot

pr
in

ts
. 

 
Al

l n
ec

es
sa

ry
 in

fra
st

ru
ct

ur
e 

is
 in

 p
la

ce
 a

nd
 o

pe
ra

tio
na

l f
or

 th
e 

cu
rr

en
t p

la
nn

ed
 o

pe
ra

tio
ns

. 
Ad

di
tio

na
l h

au
l r

oa
ds

 w
ill 

be
 re

qu
ire

d 
as

 th
e 

op
en

 c
ut

 m
in

e 
ad

va
nc

es
. 

M
et

all
ur

gic
al 

fa
cto

rs
 o

r 
as

su
m

pt
ion

s 

 
Th

e 
m

et
all

ur
gic

al 
pr

oc
es

s p
ro

po
se

d 
an

d 
th

e 
ap

pr
op

ria
te

ne
ss

 o
f t

ha
t p

ro
ce

ss
 to

 th
e 

sty
le 

of
 

m
ine

ra
lis

at
ion

. 
 

W
he

th
er

 th
e 

m
et

all
ur

gic
al 

pr
oc

es
s i

s w
ell

-te
ste

d 
te

ch
no

log
y o

r n
ov

el 
in 

na
tu

re
. 

 
Th

e 
na

tu
re

, a
m

ou
nt

 a
nd

 re
pr

es
en

ta
tiv

en
es

s o
f 

m
et

all
ur

gic
al 

te
st 

wo
rk

 u
nd

er
ta

ke
n,

 th
e 

na
tu

re
 o

f t
he

 
m

et
all

ur
gic

al 
do

m
ain

ing
 a

pp
lie

d 
an

d 
th

e 
co

rre
sp

on
din

g 
m

et
all

ur
gic

al 
re

co
ve

ry
 fa

cto
rs

 a
pp

lie
d.

 
 

An
y a

ss
um

pt
ion

s o
r a

llo
wa

nc
es

 m
ad

e 
fo

r d
ele

te
rio

us
 

ele
m

en
ts.

 
 

Th
e 

ex
ist

en
ce

 o
f a

ny
 b

ulk
 sa

m
ple

 o
r p

ilo
t s

ca
le 

te
st 

wo
rk

 
an

d 
th

e 
de

gr
ee

 to
 w

hic
h 

su
ch

 sa
m

ple
s a

re
 co

ns
ide

re
d 

re
pr

es
en

ta
tiv

e 
of

 th
e 

or
e 

bo
dy

 a
s a

 w
ho

le.
 

 
Fo

r m
ine

ra
ls 

th
at

 a
re

 d
ef

ine
d 

by
 a

 sp
ec

ific
at

ion
, h

as
 th

e 
or

e 
re

se
rv

e 
es

tim
at

ion
 b

ee
n 

ba
se

d 
on

 th
e 

ap
pr

op
ria

te
 

m
ine

ra
log

y t
o 

m
ee

t t
he

 sp
ec

ific
at

ion
s?

 

 
Al

l o
pe

n 
cu

t c
oa

l a
t M

oo
la

rb
en

 is
 w

as
he

d 
at

 
a 

de
di

ca
te

d 
C

H
P

P 
us

in
g 

de
ns

e 
m

ed
iu

m
 

cy
cl

on
es

, s
pi

ra
ls

 a
nd

 fr
ot

h 
flo

ta
tio

n.
 

 
Th

e 
co

al
 

pr
oc

es
si

ng
 

pl
an

t 
ha

s 
be

en
 

in
 

op
er

at
io

n 
fo

r 
si

x 
ye

ar
s 

an
d 

us
es

 s
ta

nd
ar

d 
in

du
st

ry
 te

ch
no

lo
gy

. 

 
Pr

o d
uc

t 
co

al
 

qu
an

tit
ie

s 
an

d 
qu

al
ity

 
is

 
es

tim
at

ed
 b

as
ed

 th
e 

re
su

lts
 o

f s
lim

 c
or

e 
te

st
 

w
or

k 
w

hi
ch

 is
 in

cl
ud

ed
 in

 th
e 

qu
al

ity
 m

od
el

. 
Th

e 
fo

llo
w

in
g 

fa
ct

or
s 

ar
e 

ap
pl

ie
d 

to
 

m
od

el
le

d 
yi

el
d 

an
d 

pr
od

uc
t a

sh
 to

 a
llo

w
 fo

r 
pl

an
t e

ffi
ci

en
ci

es
: 

- 
93

%
 y

ie
ld

 fa
ct

or
; a

nd
 

- 
1.

4%
 a

sh
 a

dd
iti

on
. 

 
W

as
he

d 
pr

od
uc

t 
m

oi
st

ur
e 

is
 

ba
se

d 
on

 
sh

ip
pi

ng
 

da
ta

 
co

lle
ct

ed
 

at
 

th
e 

po
rt 

of
 

N
ew

ca
st

le
. 

Fo
r 

th
e 

w
as

he
d 

op
en

 
cu

t 
pr

od
uc

ts
 th

e 
as

su
m

ed
 m

oi
st

ur
e 

is
: 

 
Al

l 
un

de
rg

ro
un

d 
co

al
 

at
 

M
oo

la
rb

en
 

by
pa

ss
es

 t
he

 C
H

PP
 a

nd
 i

s 
so

ld
 a

s 
an

 
un

w
as

he
d 

pr
od

uc
t. 

 
U

nd
er

gr
ou

nd
 R

O
M

 c
oa

l 
tra

ns
fe

rr
ed

 t
o 

th
e 

su
rfa

ce
 is

 d
el

iv
er

ed
 to

 a
 1

00
,0

00
 t 

R
O

M
 c

oa
l 

st
oc

kp
ile

 lo
ca

te
d 

to
 th

e 
no

rth
 o

f t
he

 b
ox

cu
t. 

C
oa

l f
ro

m
 th

e 
st

oc
kp

ile
 is

 tr
an

sf
er

re
d 

to
 th

e 
U

G
 p

ro
du

ct
 s

to
ck

pi
le

 v
ia

 s
ec

on
da

ry
 a

nd
 

te
rti

ar
y 

si
ze

rs
 a

t a
 n

om
in

al
 5

0 
m

m
 to

p 
si

ze
. 

– III-381 –



APPENDIX III  COMPETENT PERSON’S REPORT

 

C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

O
pe

n 
C

ut
 

U
nd

er
gr

ou
nd

 
- 

9.
5%

 fo
r W

S1
L 

an
d 

A
1;

 a
nd

 
- 

11
%

 fo
r W

S2
 a

nd
 E

LW
. 

 
Th

e 
si

x 
ye

ar
s 

of
 

op
er

at
io

na
l 

pl
an

t 
da

ta
 

su
pe

rs
ed

es
 b

ul
k 

sc
al

e 
te

st
 w

or
k.

   

 
N

o 
al

lo
w

an
ce

 h
as

 b
ee

n 
m

ad
e 

fo
r d

el
et

er
io

us
 e

le
m

en
ts

. 

En
vir

on
m

en
ta

l 
 

Th
e 

sta
tu

s o
f s

tu
die

s o
f p

ot
en

tia
l e

nv
iro

nm
en

ta
l im

pa
cts

 
of

 th
e 

m
ini

ng
 a

nd
 p

ro
ce

ss
ing

 o
pe

ra
tio

n.
 D

et
ail

s o
f w

as
te

 
ro

ck
 ch

ar
ac

te
ris

at
ion

 a
nd

 th
e 

co
ns

ide
ra

tio
n 

of
 p

ot
en

tia
l 

sit
es

, s
ta

tu
s o

f d
es

ign
 o

pt
ion

s c
on

sid
er

ed
 a

nd
, w

he
re

 
ap

pli
ca

ble
, t

he
 st

at
us

 o
f a

pp
ro

va
ls 

fo
r p

ro
ce

ss
 re

sid
ue

 
sto

ra
ge

 a
nd

 w
as

te
 d

um
ps

 sh
ou

ld 
be

 re
po

rte
d.

 

 
An

 E
nv

iro
nm

en
ta

l I
m

pa
ct

 S
ta

te
m

en
t h

as
 b

ee
n 

pr
ep

ar
ed

 a
nd

 th
e 

ne
ce

ss
ar

y 
en

vi
ro

nm
en

ta
l 

ap
pr

ov
al

s 
ob

ta
in

ed
. 

 
Al

l 
ne

ce
ss

ar
y 

ap
pr

ov
al

s 
ar

e 
in

 p
la

ce
 f

or
 

O
C

1,
 O

C
2,

 O
C

3 
an

d 
O

C
4.

 

 
W

as
te

 
ro

ck
 

ch
ar

ac
te

ris
at

io
n 

re
su

lts
 

an
d 

op
er

at
io

na
l 

ex
pe

rie
nc

e 
in

di
ca

te
s 

th
at

 t
he

 
w

as
te

 ro
ck

 is
 n

on
-a

ci
d 

fo
rm

in
g 

an
d 

do
es

 n
ot

 
re

qu
ire

 s
pe

ci
al

 p
la

ce
m

en
t 

re
qu

ire
m

en
ts

 o
r 

pr
oc

ed
ur

es
 in

 th
e 

du
m

ps
. 

 
C

oa
l r

ej
ec

t p
ro

du
ce

d 
fro

m
 th

e 
co

al
 w

as
hi

ng
 

pr
oc

es
s 

is
 b

ur
ie

d 
in

 th
e 

pi
t w

ith
 th

e 
op

en
 c

ut
 

w
as

te
 ro

ck
. 

 
Pa

ne
l l

ay
ou

t i
s 

im
pa

ct
ed

 b
y 

th
e 

lo
ca

tio
n 

of
 

“T
he

 D
rip

” o
n 

th
e 

G
ou

lb
ur

n 
R

iv
er

. T
he

 m
in

e 
is

 fu
rth

er
 b

ou
nd

ed
 b

y 
U

la
n 

R
oa

d,
 G

ou
lb

ur
n 

R
iv

er
 N

at
io

na
l 

Pa
rk

 a
nd

 t
he

 o
ld

 G
ou

lb
ur

n 
R

iv
er

 V
al

le
y 

pa
le

oc
ha

nn
el

. I
n 

pa
rti

cu
la

r 
th

e 
si

gn
ifi

ca
nc

e 
of

 ”
Th

e 
D

rip
” 

ha
s 

re
su

lte
d 

in
 a

 
50

0 
m

 s
ta

nd
of

f 
be

in
g 

re
qu

ire
d 

fro
m

 
th

e 
G

ou
lb

ur
n 

R
iv

er
 

so
 

th
at

 
th

er
e 

ar
e 

no
 

su
bs

id
en

ce
 im

pa
ct

s.
 

 
Ad

di
tio

na
lly

, s
ev

er
al

 a
rc

ha
eo

lo
gi

ca
l s

ite
s 

ar
e 

lo
ca

te
d 

ab
ov

e 
th

e 
w

or
ki

ng
s.

 T
he

 a
pp

ro
ve

d 
de

si
gn

 a
cc

ou
nt

s 
fo

r t
he

ir 
lo

ca
tio

ns
, i

nc
lu

di
ng

 
th

e 
us

e 
of

 a
 m

in
i-w

al
l t

o 
ne

go
tia

te
 a

 c
lif

f l
in

e.
 

In
fra

str
uc

tu
re

 
 

Th
e 

ex
ist

en
ce

 o
f a

pp
ro

pr
iat

e 
inf

ra
str

uc
tu

re
: a

va
ila

bil
ity

 o
f 

lan
d 

fo
r p

lan
t d

ev
elo

pm
en

t, 
po

we
r, 

wa
te

r, 
tra

ns
po

rta
tio

n 
(p

ar
tic

ula
rly

 fo
r b

ulk
 co

m
m

od
itie

s)
, la

bo
ur

, 
ac

co
m

m
od

at
ion

; o
r t

he
 e

as
e 

wi
th

 w
hic

h 
th

e 
inf

ra
str

uc
tu

re
 

ca
n 

be
 p

ro
vid

ed
, o

r a
cc

es
se

d.
 

 
Al

l t
he

 n
ec

es
sa

ry
 in

fra
st

ru
ct

ur
e 

is
 in

 p
la

ce
 a

nd
 o

pe
ra

tio
na

l f
or

 th
e 

cu
rr

en
t o

pe
ra

tio
n 

an
d 

it 
is

 
su

ita
bl

e 
fo

r t
he

 c
ur

re
nt

 a
nd

 fu
tu

re
 p

ro
du

ct
io

n 
pr

oj
ec

tio
ns

. 

 
Ad

di
tio

na
l h

au
l r

oa
d 

de
ve

lo
pm

en
t m

ay
 b

e 
re

qu
ire

d 
as

 th
e 

op
en

 c
ut

 m
in

es
 p

ro
gr

es
s 

Co
sts

 
 

Th
e 

de
riv

at
ion

 o
f, 

or
 a

ss
um

pt
ion

s m
ad

e,
 re

ga
rd

ing
 

pr
oje

cte
d 

ca
pit

al 
co

sts
 in

 th
e 

stu
dy

. 
 

Th
e 

m
et

ho
do

log
y u

se
d 

to
 e

sti
m

at
e 

op
er

at
ing

 co
sts

. 
 

Al
low

an
ce

s m
ad

e 
fo

r t
he

 co
nt

en
t o

f d
ele

te
rio

us
 e

lem
en

ts.
 

 
Th

e 
so

ur
ce

 o
f e

xc
ha

ng
e 

ra
te

s u
se

d 
in 

th
e 

stu
dy

. 
 

De
riv

at
ion

 o
f t

ra
ns

po
rta

tio
n 

ch
ar

ge
s. 

 
Th

e 
ba

sis
 fo

r f
or

ec
as

tin
g 

or
 so

ur
ce

 o
f t

re
at

m
en

t a
nd

 
re

fin
ing

 ch
ar

ge
s, 

pe
na

ltie
s f

or
 fa

ilu
re

 to
 m

ee
t 

sp
ec

ific
at

ion
, e

tc.
 

 
Th

e 
all

ow
an

ce
s m

ad
e 

fo
r r

oy
alt

ies
 p

ay
ab

le,
 b

ot
h 

Go
ve

rn
m

en
t a

nd
 p

riv
at

e.
 

 
Al

l m
aj

or
 in

fra
st

ru
ct

ur
e 

is
 in

 p
la

ce
. C

ap
ita

l f
or

ec
as

ts
 h

av
e 

be
en

 in
cl

ud
ed

 w
hi

ch
 re

pr
es

en
t t

he
 

gr
ow

th
 a

nd
 s

us
ta

in
in

g 
re

qu
ire

m
en

ts
 fo

r t
he

 c
om

pl
et

io
n 

of
 th

e 
LO

M
 p

la
n.

  

 
Al

l o
pe

ra
tin

g 
co

st
s 

ar
e 

ba
se

d 
on

 L
O

M
 p

la
nn

in
g 

es
tim

at
es

 f
ro

m
 Y

an
co

al
 a

nd
 h

av
e 

be
en

 
re

vi
ew

ed
 b

y 
R

PM
.  

 
C

ur
re

nt
 lo

ng
-te

rm
 e

xc
ha

ng
e 

ra
te

 a
ss

um
pt

io
ns

 w
er

e 
pr

ov
id

ed
 b

y 
Ya

nc
oa

l. 

 
Tr

an
sp

or
t c

ha
rg

es
 b

as
ed

 o
n 

ac
tu

al
 c

on
tra

ct
ed

 p
ric

es
 t

ak
in

g 
in

to
 a

cc
ou

nt
 e

xi
st

in
g 

Ta
ke

 o
r 

Pa
y 

ar
ra

ng
em

en
ts

. 

 
St

at
e 

go
ve

rn
m

en
t r

oy
al

tie
s 

ar
e 

in
cl

ud
ed

 in
 th

e 
es

tim
at

e.
 

 
R

PM
 re

vi
ew

ed
 a

ll 
co

st
s 

an
d 

th
ey

 a
re

 c
on

si
de

re
d 

re
as

on
ab

le
. 
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

O
pe

n 
C

ut
 

U
nd

er
gr

ou
nd

 
Re

ve
nu

e 
fa

cto
rs

 
 

Th
e 

de
riv

at
ion

 o
f, 

or
 a

ss
um

pt
ion

s m
ad

e 
re

ga
rd

ing
 

re
ve

nu
e 

fa
cto

rs
 in

clu
din

g 
he

ad
 g

ra
de

, m
et

al 
or

 
co

m
m

od
ity

 p
ric

e(
s)

 e
xc

ha
ng

e 
ra

te
s, 

tra
ns

po
rta

tio
n 

an
d 

tre
at

m
en

t c
ha

rg
es

, p
en

alt
ies

, n
et

 sm
elt

er
 re

tu
rn

s, 
et

c. 
 

Th
e 

de
riv

at
ion

 o
f a

ss
um

pt
ion

s m
ad

e 
of

 m
et

al 
or

 
co

m
m

od
ity

 p
ric

e(
s)

, f
or

 th
e 

pr
inc

ipa
l m

et
als

, m
ine

ra
ls 

an
d 

co
-p

ro
du

cts
. 

 
Lo

ng
 te

rm
 p

ro
du

ct
 c

oa
l p

ric
in

g 
as

su
m

pt
io

ns
 h

av
e 

be
en

 p
ro

vi
de

d 
by

 Y
an

co
al

 M
ar

ke
tin

g 
an

d 
is

 b
as

ed
 o

n 
in

de
pe

nd
en

t t
hi

rd
 p

ar
ty

 re
se

ar
ch

 a
nd

 re
po

rti
ng

. 

 
Th

e 
re

ve
nu

e 
fa

ct
or

s 
ar

e 
co

ns
id

er
ed

 re
as

on
ab

le
 fo

r t
he

 p
ur

po
se

s 
of

 e
st

im
at

in
g 

R
es

er
ve

s.
 

M
ar

ke
t 

as
se

ss
m

en
t 

  
Th

e 
de

m
an

d,
 su

pp
ly 

an
d 

sto
ck

 si
tu

at
ion

 fo
r t

he
 p

ar
tic

ula
r 

co
m

m
od

ity
, c

on
su

m
pt

ion
 tr

en
ds

 a
nd

 fa
cto

rs
 lik

ely
 to

 
af

fe
ct 

su
pp

ly 
an

d 
de

m
an

d 
int

o 
th

e 
fu

tu
re

. 
 

A 
cu

sto
m

er
 a

nd
 co

m
pe

tito
r a

na
lys

is 
alo

ng
 w

ith
 th

e 
ide

nt
ific

at
ion

 o
f li

ke
ly 

m
ar

ke
t w

ind
ow

s f
or

 th
e 

pr
od

uc
t. 

 
Pr

ice
 a

nd
 vo

lum
e 

fo
re

ca
sts

 a
nd

 th
e 

ba
sis

 fo
r t

he
se

 
fo

re
ca

sts
. 

 
Fo

r i
nd

us
tri

al 
m

ine
ra

ls 
th

e 
cu

sto
m

er
 sp

ec
ific

at
ion

, t
es

tin
g 

an
d 

ac
ce

pt
an

ce
 re

qu
ire

m
en

ts 
pr

ior
 to

 a
 su

pp
ly 

co
nt

ra
ct.

 

 
A 

M
ar

ke
tin

g 
St

ud
y 

ha
s 

no
t 

be
en

 r
ev

ie
w

ed
 h

ow
ev

er
 m

ar
ke

ts
 a

re
 w

el
l e

st
ab

lis
he

d 
fo

r 
th

e 
m

in
e’

s 
co

al
 p

ro
du

ct
s.

 T
he

 p
ro

je
ct

s 
ty

pi
ca

lly
 p

ro
du

ce
 a

 r
an

ge
 o

f 
th

er
m

al
 c

oa
l 

pr
od

uc
ts

 
in

cl
ud

in
g:

 

- 
Lo

w
 A

sh
 T

he
rm

al
 1

8%
 a

sh
 (a

d)
, a

nd
 

- 
H

ig
h 

As
h 

Th
er

m
al

 2
7%

 a
sh

 (a
d)

. 
 

Th
e 

U
nd

er
gr

ou
nd

 o
pe

ra
tio

n 
pr

od
uc

es
 a

 b
yp

as
s 

Lo
w

 A
sh

 T
he

rm
al

 p
ro

du
ct

. 

 
Ba

se
d 

up
on

 t
he

se
 p

ro
du

ct
s 

an
d 

sp
ec

ifi
ca

tio
ns

, 
R

PM
 a

nt
ic

ip
at

es
 n

o 
fo

re
se

ea
bl

e 
is

su
es

 in
 

de
m

an
d 

fo
r t

he
se

 p
ro

du
ct

s 
 

Ec
on

om
ic 

 
Th

e 
inp

ut
s t

o 
th

e 
ec

on
om

ic 
an

aly
sis

 to
 p

ro
du

ce
 th

e 
ne

t 
pr

es
en

t v
alu

e 
(N

PV
) i

n 
th

e 
stu

dy
, t

he
 so

ur
ce

 a
nd

 
co

nf
ide

nc
e 

of
 th

es
e 

ec
on

om
ic 

inp
ut

s i
nc

lud
ing

 e
sti

m
at

ed
 

inf
lat

ion
, d

isc
ou

nt
 ra

te
, e

tc.
 

 
NP

V 
ra

ng
es

 a
nd

 se
ns

itiv
ity

 to
 va

ria
tio

ns
 in

 th
e 

sig
nif

ica
nt

 
as

su
m

pt
ion

s a
nd

 in
pu

ts.
 

 
Th

e 
in

pu
ts

 to
 th

e 
ec

on
om

ic
 a

na
ly

si
s 

ar
e 

de
riv

ed
 c

ap
ita

l a
nd

 o
pe

ra
tin

g 
co

st
 e

st
im

at
es

 o
ut

lin
ed

 
in

 t
he

 “
C

os
ts

” 
se

ct
io

n 
of

 T
ab

le
 1

. 
Th

e 
so

ur
ce

 o
f 

th
e 

in
pu

ts
 i

s 
re

al
 a

nd
 t

he
 c

on
fid

en
ce

 
sa

tis
fa

ct
or

y.
 T

he
 e

co
no

m
ic

 m
od

el
lin

g 
is

 in
 re

al
 te

rm
s 

an
d 

a 
ra

ng
e 

of
 d

is
co

un
t r

at
es

 h
av

e 
be

en
 

us
ed

 in
 a

ss
es

si
ng

 N
P

V.
 

 
Th

e 
N

PV
 re

su
lts

 fo
r 

th
e 

Pr
oj

ec
t p

ro
du

ce
d 

fro
m

 e
co

no
m

ic
 m

od
el

lin
g 

ge
ne

ra
te

d 
po

si
tiv

e 
an

d 
ac

ce
pt

ab
le

 N
PV

’s
 fo

r a
ll 

di
sc

ou
nt

 ra
te

s 
an

d 
th

e 
Pr

oj
ec

t i
s 

co
ns

id
er

ed
 e

co
no

m
ic

 fr
om

 a
n 

N
P

V 
st

an
d-

po
in

t. 

 
Se

ns
iti

vi
ty

 a
na

ly
si

s 
ha

s 
be

en
 c

om
pl

et
ed

 o
n 

th
e 

Pr
oj

ec
t o

ve
r a

 ra
ng

e 
of

 v
ar

ia
bl

e .
 T

he
 P

ro
je

ct
 

is
 m

os
t s

en
si

tiv
e 

to
 c

ha
ng

es
 in

 e
xc

ha
ng

e 
ra

te
, r

ev
en

ue
 a

nd
 o

pe
ra

tin
g 

co
st

s.
 

So
cia

l 
 

Th
e 

sta
tu

s o
f a

gr
ee

m
en

ts 
wi

th
 ke

y s
ta

ke
ho

lde
rs

 a
nd

 
m

at
te

rs
 le

ad
ing

 to
 so

cia
l li

ce
nc

e 
to

 o
pe

ra
te

. 
 

N
at

iv
e 

Ti
tle

 h
as

 n
ot

 b
ee

n 
ex

tin
gu

is
he

d 
fo

r s
om

e 
ar

ea
s 

(in
cl

ud
in

g 
cr

ow
n 

la
nd

 a
nd

 w
at

er
 w

ay
s)

 
an

d 
N

at
iv

e 
Ti

tle
 m

ay
 s

til
l e

xi
st

. T
he

 m
aj

or
ity

 o
f t

he
 A

ss
et

s 
ho

ld
in

gs
 a

re
 h

ow
ev

er
 n

ot
 s

ub
je

ct
 

to
 n

at
iv

e 
tit

le
 a

nd
 f

ut
ur

e 
m

at
er

ia
l 

ris
k 

as
so

ci
at

ed
 w

ith
 c

ur
re

nt
ly

 a
pp

ro
ve

d 
pr

oj
ec

ts
 i

s 
no

t 
an

tic
ip

at
ed

 a
s 

a 
re

su
lt 

of
 N

at
iv

e 
Ti

tle
. M

oo
la

rb
en

 h
as

 re
ce

nt
ly

 p
ur

ch
as

ed
 la

nd
 a

nd
 n

ow
 o

w
ns

 
al

l l
an

d 
in

 th
e 

cu
rr

en
t p

ro
po

se
d 

m
in

in
g 

ar
ea

s.
 

Ot
he

r 
 

To
 th

e 
ex

te
nt

 re
lev

an
t, 

th
e 

im
pa

ct 
of

 th
e 

fo
llo

wi
ng

 o
n 

th
e 

pr
oje

ct 
an

d/
or

 o
n 

th
e 

es
tim

at
ion

 a
nd

 cl
as

sif
ica

tio
n 

of
 th

e 
Or

e 
Re

se
rv

es
: 

 
An

y i
de

nt
ifie

d 
m

at
er

ial
 n

at
ur

all
y o

cc
ur

rin
g 

ris
ks

. 
 

Th
e 

sta
tu

s o
f m

at
er

ial
 le

ga
l a

gr
ee
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tio
ns

 b
as

ed
 o

n 
a 

sy
st

em
at

ic
 s

am
pl

in
g 

st
ra

te
gy

 li
nk

ed
 to

 th
e 

co
rr

el
at

io
n 

of
 th

e 
in

di
vi

du
al

 s
ea

m
s 

na
m

ed
 a

t t
ha

t 
tim

e.
 R

ec
en

tly
, 

(fr
om

 2
01

2 
on

w
ar

ds
) 

th
e 

co
re

 w
as

 s
am

pl
ed

 in
to

 c
oa

l a
nd

 n
on

-c
oa

l a
nd

 
in

st
ru

ct
io

ns
 is

su
ed

 to
 th

e 
la

bo
ra

to
ry

. I
n 

th
e 

re
ce

nt
 h

ol
es

 d
ril

le
d 

by
 A

sh
to

n 
C

oa
l, 

W
hi

te
 M

in
in

g 
Li

m
ite

d 
(W

M
L)

 a
nd

 W
hi

te
 M

in
in

g 
Li

m
ite

d 
C

or
e 

(W
M

LC
) s

er
ie

s 
th

e 
co

al
 q

ua
lit

y 
sa

m
pl

in
g 

w
as

 
co

nd
uc

te
d 

in
 th

e 
fie

ld
 a

nd
 th

e 
in

te
rv

al
s 

se
le

ct
iv

el
y 

sa
m

pl
ed

.  

 
O

pe
n 

ho
le

 d
ril

lin
g 

ac
qu

ire
d 

ch
ip

s 
sa

m
pl

ed
 in

 1
 m

 in
te

rv
al

s.
  

 
A 

st
an

da
rd

 s
ui

te
 o

f d
ow

nh
ol

e 
ge

op
hy

si
ca

l l
og

s 
w

er
e 

ac
qu

ire
d 

in
 a

ll 
ho

le
s 

us
ed

 in
 th

e 
m

od
el

 
(in

cl
ud

in
g;

 c
al

ip
er

, n
at

ur
al

 g
am

m
a 

an
d 

de
ns

ity
), 

w
ith

 s
om

e 
ho

le
s 

al
so

 lo
gg

ed
 w

ith
 re

si
st

iv
ity

, 
so

ni
c,

 n
eu

tro
n,

 b
or

eh
ol

e 
te

le
vi

ew
er

 a
nd

 v
er

tic
al

ity
). 

 

 
G

eo
ph

ys
ic

al
 lo

gs
 w

er
e 
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qu

ire
d 

to
 s

up
pl

em
en

t t
he

 g
eo

lo
gi

ca
l d

es
cr

ip
tio

n 
of

 th
e 

co
re

s 
an

d 
to

 e
ns

ur
e 

th
at

 th
e 

co
re

 re
co

ve
rie

s 
w

er
e 

sa
tis

fa
ct

or
y 

(>
/=

 9
5%

) a
nd

 to
 a

ss
is

t w
ith

 c
or

re
la

tio
n 

of
 th

e 
va

rio
us

 s
ea

m
s 

pr
es

en
t. 

Al
l s

ur
fa

ce
 c

or
e 

ho
le

s 
an

d 
op

en
 h

ol
es

 u
se

d 
in

 th
e 

m
od

el
 h

av
e 

be
en

 g
eo

ph
ys

ic
al

ly
 l

og
ge

d.
 H

is
to

ric
al

ly
, 

(p
rio

r 
to

 2
00

7)
 g

eo
ph

ys
ic

al
 l

og
s 

w
er

e 
ac

qu
ire

d 
ei

th
er

 b
y 

W
oo

tm
ac

 o
r 

R
ut

he
rfo

rd
. 

Si
nc

e 
20

08
, 

m
os

t 
dr

illh
ol
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 h

av
e 

be
en

 g
eo

ph
ys

ic
al

ly
 

lo
gg

ed
 b

y 
G

ro
un

ds
ea

rc
h 

Au
st
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. 
R

eg
ul

ar
 c

al
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ra
tio

n 
of

 g
eo

ph
ys

ic
al

 l
og

gi
ng
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 i

s 
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an
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rd
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e 
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r l

og
gi

ng
 c

om
pa
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es

. 

 
Al

l i
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e 
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 s

er
ie

s)
 c

or
e 

ho
le

s 
w

er
e 

no
t g

eo
ph
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ly
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ev
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 c
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e 
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ve
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 lo

gg
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an

d 
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ho
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s 
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n.
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ng
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s 
 

Dr
ill 
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e 

(e
g 

co
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, r
ev

er
se

 ci
rc
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tio

n,
 o

pe
n-

ho
le 
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m

m
er

, r
ot

ar
y a

ir 
bla

st,
 a

ug
er

, B
an

gk
a,

 so
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, e
tc)

 a
nd

 
de
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 (e
g 

co
re

 d
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et
er

, t
rip

le 
or

 st
an

da
rd

 tu
be

, d
ep

th
 

of
 d

iam
on

d 
ta

ils
, f

ac
e-

sa
m

pli
ng

 b
it o

r o
th

er
 ty

pe
, w

he
th

er
 

co
re

 is
 o

rie
nt

ed
 a

nd
 if 

so
, b

y w
ha

t m
et

ho
d,

 e
tc)

. 

 
Bo

th
 w

ire
lin

e 
co

rin
g 

(H
Q

TT
 –

 6
1 

m
m

 d
ia

m
et

er
 a

nd
 N

M
LC

 –
 5

1.
8 

m
m

 d
ia

m
et

er
) 

an
d 

no
n-
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re

 s
lim

 h
ol

e 
dr

illi
ng

 h
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e 
be

en
 c

on
du
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cr

os
s 
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e 
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po

si
t. 

H
is

to
ric

al
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, W
M

L 
pr
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ar
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us
ed

 r
ot

ar
y 

ai
r 
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t w
ith

 p
er

cu
ss

io
n 
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m

m
er

 b
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 to
 d

ril
l t

he
 n

on
-c

or
e 

ho
le

s 
an

d 
th

e 
pr

e-
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
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n 
C

om
m

en
ta

ry
 

co
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 s

ec
tio
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 o

f c
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e 
ho

le
s,

 w
ith

 s
om

e 
m

ud
 ro

ta
ry

 d
ril

lin
g 

ne
ar

 a
re
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 c
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ta

in
in

g 
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al
lo

w
 

al
lu

vi
al

 c
ov

er
.  

 
Al

l s
ur

fa
ce

 a
nd

 in
tra

-m
in

e 
IS

 s
er

ie
s 

ex
pl

or
at

io
n 

ho
le

s 
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 b

ee
n 

dr
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d 
an

d 
co

re
d 

ve
rti

ca
lly

 
w

ith
 n

o 
H

Q
TT
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r 

N
M

LC
 c

or
e 

or
ie
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ed

. 
H

ow
ev

er
, 

de
vi

at
io

n 
da

ta
 h

as
 b

ee
n 

ac
qu

ire
d 

by
 

ge
op

hy
si

ca
l l

og
gi

ng
 b

ut
 is

 o
nl

y 
av

ai
la

bl
e 

fo
r s

ur
fa

ce
 e

xp
lo

ra
tio

n 
ho

le
s.

 M
ax

im
um

 h
or

iz
on

ta
l 

de
vi

at
io

n 
in

 th
e 

Ya
nc

oa
l A

us
tra

lia
 L

im
ite

d 
(Y

an
co

al
) s

er
ie

s 
ho

le
s 

w
as

 u
p 

to
 8

.6
 m

 o
ve

r 2
50

 
m

 d
ep

th
 (i

n 
Ya

nc
oa

lO
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09
). 

O
n 

th
is

 b
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is
 it

 w
as

 d
ec

id
ed

 th
at

 th
e 

dr
ill

 d
at
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et

 d
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ot

 re
qu

ire
 

co
rr

ec
tio

n 
fo

r v
er

tic
al

ity
 a

nd
 a

ll 
ho

le
s 

ha
ve

 b
ee

n 
m

od
el

le
d 

ve
rti

ca
lly

.  

 
Th

e 
te

ne
m

en
t a

re
a 

in
cl

ud
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 2
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 h
ol

es
 o

f w
hi

ch
 1

2 
w

er
e 

dr
ill

ed
 b

y 
Ya

nc
oa

l A
us

tra
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 L
im

ite
d 

(Y
an

co
al

) (
10

 n
on

-c
or

e 
ho

le
s 

an
d 

2 
co

re
 h

ol
es

). 
O

f t
he

 2
85

 h
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to
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al
 d

ril
lh

ol
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 d
ril

le
d 

pr
io

r 
to

 Y
an

co
al

 o
w

ne
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hi
p,

 1
42

 w
er

e 
co

re
d 

fo
r 

co
al

 q
ua

lit
y,

 g
eo

te
ch

ni
ca

l s
tu

di
es

 a
nd

 g
as

 a
nd

 
14

3 
w

er
e 

no
n-

co
re

 s
tru

ct
ur

e 
ho

le
s.

  

Dr
ill 

sa
m

ple
 

re
co

ve
ry

 
 

M
et

ho
d 

of
 re

co
rd

ing
 a

nd
 a

ss
es

sin
g 

co
re

 a
nd

 ch
ip 

sa
m

ple
 re

co
ve

rie
s a

nd
 re

su
lts

 a
ss

es
se

d.
 

 
M

ea
su

re
s t

ak
en

 to
 m

ax
im

ise
 sa

m
ple

 re
co

ve
ry

 a
nd

 
en

su
re

 re
pr

es
en

ta
tiv

e 
na

tu
re

 o
f t

he
 sa

m
ple

s. 
 

W
he

th
er

 a
 re

lat
ion

sh
ip 

ex
ist

s b
et

we
en

 sa
m

ple
 re

co
ve

ry
 

an
d 

gr
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e 
an

d 
wh

et
he

r s
am

ple
 b
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 m

ay
 h

av
e 

oc
cu

rre
d 

du
e 

to
 p

re
fe

re
nt

ial
 lo

ss
/g

ain
 o

f f
ine

/co
ar

se
 m

at
er

ial
. 

 
Th

e 
do

cu
m

en
ta

tio
n 

an
d 

re
po

rti
ng

 d
oe

s 
no

t d
es

cr
ib

e 
th

e 
m

et
ho

ds
 o

f r
ec

or
di

ng
 a

nd
 a

ss
es

si
ng

 
co

re
 re

co
ve

rie
s,

 n
or

 d
oe

s 
it 

de
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e 

th
e 

m
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su
re

s 
ta

ke
n 

to
 e
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e 
sa

m
pl

e 
re

pr
es

en
tiv
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. 

Be
st

 p
ra

ct
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e 
in

 th
e 
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al
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du

st
ry

 re
qu

ire
s 

th
at

 th
e 

co
al

 c
or

e 
is

 m
at

ch
ed

 to
 th

e 
ge

op
hy

si
ca

l 
lo

gs
 a

nd
 d

ep
th

 c
or

re
ct

ed
 p

rio
r t

o 
sa

m
pl

in
g 

en
su

rin
g 

th
at

 th
er

e 
ar

e 
no

 d
ep

th
 m

is
al

ig
nm

en
ts

 
an

d 
to

 e
st

ab
lis

h 
co

re
 lo

ss
es

 p
rio

r t
o 

sa
m

pl
in

g 
to

 d
et

er
m

in
e 

if 
th

e 
co

re
 re

co
ve

ry
 is

 s
at

is
fa

ct
or

y 
(p

re
fe

ra
bl

y 
>9

5%
 re

co
ve

ry
) t

o 
sa

m
pl

e 
an

d 
co

nd
uc

t c
oa

l q
ua

lit
y 

te
st

in
g.

  

 
In

 s
el

ec
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g 
dr

illh
ol
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 s
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ta

bl
e 

fo
r u

se
 in

 d
ev

el
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in
g 

th
e 

20
14

 g
eo

lo
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l m

od
el

, G
eo

s 
M

in
in

g 
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te
d 

a 
re
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 o
f t

he
 h

is
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 c
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e 
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 o

n 
a 

se
am

 b
y 

se
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is
, a
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 s
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e 

se
am

 
qu

al
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 d
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a 
w
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 e
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d 

w
he
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 t

he
 s
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pl

e 
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d 
no

t 
m

ee
t 

m
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 a
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ep
ta
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e 
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re

 
re

co
ve
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 c

rit
er
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 o

f 8
0%

 v
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et
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 o

r 9
5%

 li
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 re

co
ve

ry
 w

he
re
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am

pl
e 

m
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s 
in
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at
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n 
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 n

ot
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e.
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r 
th

e 
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 s
er

ie
s 

ho
le

s 
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o 
ge

op
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si
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) 
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ot
 c

he
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s 
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 c
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e 
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ot
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 d

et
er

m
in

e 
w

he
th

er
 

th
e 

m
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s 
re

co
ve

ry
 d

et
er

m
in

ed
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y 
th

e 
la

b 
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e 
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 w
er

e 
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d 
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 G

eo
s 

M
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g.

 
G

eo
s 

M
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in
g 

co
m

m
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te
d 

th
at

 th
e 

m
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s 
re

co
ve

ry
 m

ay
 h
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e 

ge
ne

ra
lly

 o
ve
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ta

te
d 

th
e 

co
re

 
lo

ss
 s

am
pl

e 
in

te
rv

al
s,

 a
nd

 t
ha

t 
th

es
e 

va
lu

es
 b

ec
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e 
un

ac
ce

pt
ab

le
 i

n 
ca

se
s 

w
he

re
 t

he
 

la
bo

ra
to

ry
 r

ep
or

te
d 

va
lu

es
 o

f l
es

s 
th

an
 8

0%
 v
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 re
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ve
ry

. R
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om
m

en
de

d 
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m
pa
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th
e 

se
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 g
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ph
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 s
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tio
n 

w
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 s
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ro
un

di
ng

 g
eo
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ys
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al

 l
og

ge
d 

ho
le

s 
to
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s 

lik
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y 
re

co
ve

ry
 o

f c
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e 
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la
tiv

e 
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 th
e 
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e 
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s 
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 d
et

er
m
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e 

w
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th
er
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e 
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re
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.  

 
It 
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ot
 e

xp
ec

te
d 
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 th
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e 
is

 a
 s
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e 
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 d

ue
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l l
os
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in
 o

f m
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er
ia

l. 
C
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l 

se
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s 
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ng
e 
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m
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ht
 b

an
de

d 
to

 d
ul

l 
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fe
re

nt
ia

l 
lo
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 o

f 
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ig
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 c
oa

l 
co

ul
d 
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r 
al

th
ou

gh
 d

ril
lin

g 
m

et
ho
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 w

ou
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 tr
y 

to
 m
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is
e 

lo
ss

es
 in

 th
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e 
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ne
s.

  

Lo
gg

ing
 

 
W

he
th

er
 co

re
 a

nd
 ch

ip 
sa

m
ple

s h
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e 
be

en
 g

eo
log
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lly

 
an

d 
ge
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lly
 lo

gg
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 to
 a

 le
ve

l o
f d

et
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 to
 su
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t 
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te

 M
ine

ra
l R
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ou
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e 

es
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at
ion

, m
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 st
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an

d 
m
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al 
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die
s. 

 
W

he
th

er
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gg
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tiv
e 
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 q
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e 
in 
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Al

l d
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l c
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 c
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e 
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m
 th

e 
W

M
L 

hi
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al
 d

ril
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ol
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 w
er

e 
qu

al
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tiv
el

y 
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ho
lo

gi
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lly
 

de
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ed

 o
n 
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nd

 w
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n 
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al
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 s
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s 

an
d 

th
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r e
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 th
e 
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m
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te

r 
us
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g 
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 s
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e 
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 b
y 

W
M
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s 

ge
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n 

la
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r b
y 
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 p
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. T
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m
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r 
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e 
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lo
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 c
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r 
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 d
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m
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ve
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r m
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lo
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 C
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r c
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 p
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s l
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 d
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, l
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 d
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 c
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 d
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 d
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 c
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 d
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 c
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 c
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l c
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w
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e 
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r p
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m
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S 
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h 
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m
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ra
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g 
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ie
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le
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si
s 
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d 
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m
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 c
ha
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 c
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rta
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 C
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en
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st

in
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 m
et

ho
d 

an
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e 

te
st

in
g 
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og

ra
m

 
pr
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ed

ur
es
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av

e 
su
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en
t r
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er
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in
g 
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 th
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og
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ch
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f 

th
e 

an
al
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 te

st
in

g 
to

 b
e 

un
de

rta
ke

n 
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d 

if 
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e 
re

su
lt 
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no
m

al
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 E

xt
er

na
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es
tin

g 
w
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 u
nd

er
ta

ke
n 

w
he

n 
re

qu
ire

d.
 

Ve
rif

ica
tio

n 
of

 
sa

m
pli

ng
 a

nd
 

as
sa

yin
g 

 
Th

e 
ve

rif
ica

tio
n 

of
 si

gn
ific

an
t in

te
rs

ec
tio

ns
 b

y e
ith

er
 

ind
ep

en
de

nt
 o

r a
lte

rn
at

ive
 co

m
pa

ny
 p

er
so

nn
el.
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e 

us
e 

of
 tw

inn
ed

 h
ole
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Do
cu

m
en

ta
tio

n 
of

 p
rim

ar
y d

at
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 d
at

a 
en

try
 p

ro
ce

du
re

s, 
da

ta
 ve

rif
ica

tio
n,

 d
at

a 
sto

ra
ge

 (p
hy

sic
al 

an
d 

ele
ctr

on
ic)

 
pr

ot
oc

ols
. 

 
Di

sc
us

s a
ny

 a
dju

stm
en

t t
o 

as
sa

y d
at

a.
 

 
N

o 
ve

rif
ic

at
io

n 
of

 th
e 

sa
m

pl
in

g 
ha

s 
be

en
 c

on
du

ct
ed

 b
y 

th
e 

C
om

pe
te

nt
 P

er
so

n 
as

 th
er

e 
w

as
 

no
 o

pp
or

tu
ni

ty
 to

 o
bs

er
ve

 th
e 

sa
m

pl
in

g 
of

 th
e 

co
al

 in
te

rv
al

s.
 A

n 
au

di
t c

om
pa

rin
g 

th
e 

co
al

 
qu

al
ity

 d
at

ab
as

e 
w

ith
 o

rig
in

al
 h

ar
d 

co
py

 la
b 

re
po

rts
 h

as
 n

ot
 b

ee
n 

co
nd

uc
te

d.
  

 
N

o 
tw

in
ne

d 
ho

le
s 

ha
ve

 b
ee

n 
dr

ill
ed

. 

 
G

eo
s 

M
in

in
g 

ge
ol

og
ic

al
 m

od
el

 d
at

a 
w

as
 c

om
pi

le
d 

in
to

 c
us

to
m

-d
es

ig
ne

d 
ta

bl
es

 w
ith

in
 a

 
M

ic
ro

so
ft 

SQ
L 

Se
rv

er
 2

00
8 

da
ta

ba
se

, 
ho

st
ed

 o
n 

de
di

ca
te

d 
ha

rd
w

ar
e 

in
 G

eo
s 

M
in

in
g’

s 
S

yd
ne

y 
of

fic
e.

 F
ol

lo
w

in
g 

in
pu

t o
f t

he
 n

ew
ly

 a
cq

ui
re

d 
da

ta
, d

at
a 

va
lid

at
io

n 
w

as
 u

nd
er

ta
ke

n 
to

 e
xc

lu
de

 r
ed

un
da

nt
 a

nd
 u

nr
el

ia
bl

e 
da

ta
 f

ro
m

 t
he

 R
es

ou
rc

e 
es

tim
at

io
n,

 in
cl

ud
in

g 
ho

le
s 

w
ith

ou
t d

ow
nh

ol
e 

ge
op

hy
si

ca
l d

at
a 

an
d 

co
re

 s
am

pl
e 

in
te

rv
al

s 
th

at
 c

ou
ld

 n
ot

 b
e 

re
co

nc
ile

d 
w

ith
 c

or
re

la
te

d 
se

am
s/

pl
ie

s 
(i.

e.
 m

is
al

ig
ne

d 
w

ith
 s

ea
m

 p
ic

ks
). 

 

 
M

oi
st

ur
e 

ho
ld

in
g 

ca
pa

ci
ty

 (
“M

H
C

”) 
re

su
lts

 fo
r h

ol
es

 Y
AC

-0
10

 a
nd

 Y
AC

-0
11

 w
er

e 
re

vi
ew

ed
 

by
 G

eo
s 

M
in

in
g 

an
d 

pr
ov

is
io

na
lly

 c
on

si
de

re
d 

th
at

 a
n 

in
 s

itu
 m

oi
st

ur
e 

of
 6

.5
%

 w
as

 
re

as
on

ab
le

.  

 
An

 in
 s

itu
 m

oi
st

ur
e 

of
 6

.5
%

 h
as

 b
ee

n 
as

su
m

ed
 a

nd
 u

se
d 

to
 d

et
er

m
in

e 
to

 e
st

im
at

e 
In

 s
itu

 
D

en
si

ty
 u

si
ng

 th
e 

Pr
es

to
n 

an
d 

Sa
nd

er
s 

m
et

ho
d.

  T
he

 C
om

pe
te

nt
 P

er
so

n 
co

ns
id

er
s 

a 
6.

5%
 

in
 s

itu
 m

oi
st

ur
e 

ba
si

s 
to

 b
e 

re
as

on
ab

le
 a

nd
 a

pp
ro

pr
ia

te
 b

as
ed

 o
n 

th
e 

M
oi

st
ur

e 
H

ol
di

ng
 

C
ap

ac
ity

 d
at

a 
av

ai
la

bl
e 

an
d 

re
gi

on
al

 e
xp

er
ie

nc
e.

  

Lo
ca

tio
n 

of
 d

at
a 

po
int

s 
 

Ac
cu

ra
cy

 a
nd

 q
ua

lity
 o

f s
ur

ve
ys

 u
se

d 
to

 lo
ca

te
 d

rill
ho

les
 

(c
oll

ar
 a

nd
 d

ow
n-

ho
le 

su
rv

ey
s)

, t
re

nc
he

s, 
m

ine
 w

or
kin

gs
 

an
d 

ot
he

r l
oc

at
ion

s u
se

d 
in 

M
ine

ra
l R

es
ou

rc
e 

es
tim

at
ion

. 
 

Sp
ec

ific
at

ion
 o

f t
he

 g
rid

 sy
ste

m
 u

se
d.

 
 

Qu
ali

ty 
an

d 
ad

eq
ua

cy
 o

f t
op

og
ra

ph
ic 

co
nt

ro
l. 

 
Al

l s
ur

ve
ye

d 
dr

ill
ho

le
 c

ol
la

r 
da

ta
 p

ro
vi

de
d 

by
 A

sh
to

n 
C

oa
l w

as
 s

up
pl

ie
d 

in
 G

D
A

 1
99

4 
co

-
or

di
na

te
s,

 M
G

A 
Zo

ne
 5

6.
  

 
C

ol
la

r d
at

a 
fo

r s
om

e 
hi

st
or

ic
al

 h
ol

es
 w

er
e 

ex
cl

ud
ed

 fr
om

 th
e 

da
ta

 d
ue

 to
 la

ck
 o

f c
on

fid
en

ce
 

in
 th

ei
r c

ol
la

r l
oc

at
io

ns
.  

 
Th

e 
cu

rr
en

t t
op

og
ra

ph
y 

D
TM

 s
ur

fa
ce

 w
as

 s
up

pl
ie

d 
to

 A
sh

to
n 

C
oa

l in
 S

ep
te

m
be

r 2
01

3 
ba

se
d 

on
 a

n 
ae

ria
l s

ur
ve

y 
flo

w
n 

in
 J

an
ua

ry
 2

01
3.

 It
 a

pp
ea

rs
 s

at
is

fa
ct

or
y 

fo
r t

he
 R

es
ou

rc
e 

m
od

el
lin

g 
an

d 
es

tim
at

io
n.

  

 
Th

e 
cu

rr
en

t 
un

de
rg

ro
un

d 
su

rv
ey

ed
 f

ac
e 

po
si

tio
ns

 o
f 

th
e 

U
pp

er
 L

id
de

ll 
(U

LD
) 

an
d 

U
pp

er
 

Lo
w

er
 L

id
de

ll 
(U

LL
D

) 
se

am
s 

at
 3

0t
h 

Se
pt

em
be

r 
20

17
 a

nd
 t

he
 L

O
M

 p
la

ns
 w

er
e 

us
ed

 t
o 

ex
ci

se
 m

in
ed

 c
oa

l f
ro

m
 th

e 
ge

ol
og

ic
al

 R
es

ou
rc

e 
m

od
el

. T
he

 L
O

M
 p

la
ns

 h
av

e 
be

en
 u

se
d 

to
 

de
te

rm
in

e 
th

e 
C

oa
l R

es
ou

rc
es

 w
ith

in
 a

nd
 o

ut
si

de
 th

e 
cu

rr
en

t L
O

M
.  

 
A 

ch
ec

k 
of

 c
ol

la
r 

he
ig

ht
s 

ag
ai

ns
t t

he
 G

eo
s 

to
po

gr
ap

hy
 m

od
el

 g
rid

 d
er

iv
ed

 fr
om

 th
e 

D
TM

 
(T

O
PO

_5
0 

– 
50

 m
 m

es
h)

 s
ho

w
ed

 s
ev

er
al

 a
no

m
al

ie
s 

up
 to

 +
/-3

0 
m

 b
et

w
ee

n 
co

lla
rs

 a
nd

 th
e 

su
rfa

ce
 t

op
og

ra
ph

y.
 T

he
se

 l
ar

ge
 a

no
m

al
ie

s 
w

er
e 

id
en

tif
ie

d 
as

 b
ei

ng
 t

he
 r

es
ul

t 
of

 s
po

il 
em

pl
ac

em
en

t 
ab

ov
e 

or
ig

in
al

 t
op

og
ra

ph
y,

 w
ith

 t
he

 d
ril

lh
ol

e 
co

lla
r 

lo
ca

te
d 

on
 t

he
 o

rig
in

al
 

su
rfa

ce
 R

.L
. 

A 
ch

ec
k 

of
 a

 r
eg

io
na

l 
or

ig
in

al
 t

op
og

ra
ph

y 
gr

id
, 

w
hi

ch
 i

nc
lu

de
d 

th
e 

As
ht

on
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

de
po

si
t, 

ag
ai

ns
t c

ol
la

r s
ho

w
ed

 d
iff

er
en

ce
s 

of
 u

p 
to

 4
 m

 in
 th

e 
ar

ea
s 

w
ith

 s
po

il 
du

m
ps

, t
hi

s 
is

 
re

as
on

ab
le

 a
s 

th
e 

or
ig

in
al

 t
op

og
ra

ph
y 

w
as

 m
os

t 
lik

el
y 

ba
se

d 
on

 h
is

to
ric

 1
:2

5,
00

0 
La

nd
s 

D
ep

ar
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en
t t

op
og

ra
ph

ic
 m

ap
s.

 E
ls

ew
he

re
 d

iff
er

en
ce

s 
be

tw
ee

n 
co
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rs

 a
nd

 th
e 

D
TM

 w
er

e 
m

od
es

t g
en

er
al

ly
 <

+/
-1

.5
 m

 fr
om

 v
is

ua
l e

xa
m

in
at

io
n 

of
 D

TM
 c

on
to

ur
s 

an
d 

dr
illh

ol
e 

pl
ot

te
d 

co
lla

r h
ei

gh
t. 

Da
ta

 sp
ac

ing
 

an
d 

dis
tri

bu
tio

n 
 

Da
ta

 sp
ac

ing
 fo

r r
ep

or
tin

g 
of

 E
xp

lor
at

ion
 R

es
ult

s. 
 

W
he

th
er

 th
e 

da
ta

 sp
ac

ing
 a

nd
 d

ist
rib

ut
ion

 is
 su

ffic
ien

t t
o 

es
ta

bli
sh

 th
e 

de
gr

ee
 o

f g
eo

log
ica

l a
nd

 g
ra

de
 co

nt
inu

ity
 

ap
pr

op
ria

te
 fo

r t
he

 M
ine

ra
l R

es
ou

rc
e 

an
d 

Or
e 

Re
se

rv
e 

es
tim

at
ion

 p
ro

ce
du

re
(s

) a
nd

 cl
as

sif
ica

tio
ns

 a
pp

lie
d.

 
 

W
he

th
er

 sa
m

ple
 co

m
po

sit
ing

 h
as

 b
ee

n 
ap

pli
ed

. 

 
D

ril
lh

ol
e 

sp
ac

in
g 

is
 c

lo
se

st
 in

 th
e 

N
or

th
 E

as
t O

pe
n 

C
ut

 a
re

a 
an

d 
th

e 
no

rth
er

n 
an

d 
ce

nt
ra

l 
pa

rts
 o

f t
he

 p
ro

po
se

d 
S

ou
th

 E
as

t O
pe

n 
C

ut
 (“

SE
O

C
”)

, t
yp

ic
al

ly
 fr

om
 1

00
 m

 to
 2

00
 m

. I
n 

th
e 

un
de

rg
ro

un
d 

ar
ea

, h
ol

e 
sp

ac
in

g 
is

 le
ss

 d
en

se
, t

yp
ic

al
ly

 3
00

 m
 to

 5
00

 m
, i

nc
re

as
in

g 
lo

ca
lly

 
to

 a
pp

ro
xi

m
at

el
y 

60
0 

m
 to

 8
00

 m
 a

pa
rt.

 D
ril

lh
ol

es
 a

re
 ty

pi
ca

lly
 m

or
e 

w
id

el
y 

sp
ac

ed
 in

 th
e 

w
es

te
rn

/n
or

th
-w

es
te

rn
 p

or
tio

ns
 o

f 
M

L1
53

3,
 M

L1
62

3 
an

d 
th

e 
w

es
te

rn
 p

or
tio

ns
 o

f 
EL

49
18

 
an

d 
EL

58
60

.  

 
Th

is
 d

ril
lh

ol
e 

sp
ac

in
g 

an
d 

di
st

rib
ut

io
n 

is
 s

uf
fic

ie
nt

 t
o 

co
nf

irm
 t

he
 g

eo
lo

gi
ca

l c
on

tin
ui

ty
 t

o 
de

te
rm

in
e 

th
e 

R
es

ou
rc

e 
ca

te
go

rie
s.

 

 
O

nl
y 

ve
rti

ca
l s

am
pl

e 
co

m
po

si
tin

g 
w

ith
in

 a
 s

in
gl

e 
ho

le
 h

as
 b

ee
n 

un
de

rta
ke

n 
to

 r
ep

re
se

nt
 a

 
“w

or
ki

ng
 s

ec
tio

n”
. 

N
o 

sa
m

pl
es

 h
av

e 
be

en
 c

om
po

si
te

d 
to

ge
th

er
 f

ro
m

 s
ev

er
al

 h
ol

es
 o

ve
r 

se
ve

ra
l s

ite
s 

to
 fo

rm
 a

 s
in

gl
e 

co
m

po
si

te
 s

am
pl

e 
of

 th
e 

de
po

si
t a

nd
 a

na
ly

se
d.

 

Or
ien

ta
tio

n 
of

 
da

ta
 in

 re
lat

ion
 

to
 g

eo
log

ica
l 

str
uc

tu
re

 

 
W

he
th

er
 th

e 
or

ien
ta

tio
n 

of
 sa

m
pli

ng
 a

ch
iev

es
 u

nb
ias

ed
 

sa
m

pli
ng

 o
f p

os
sib

le 
str

uc
tu

re
s a

nd
 th

e 
ex

te
nt

 to
 w

hic
h 

th
is 

is 
kn

ow
n,

 co
ns

ide
rin

g 
th

e 
de

po
sit

 ty
pe

. 
 

If 
th

e 
re

lat
ion

sh
ip 

be
tw

ee
n 

th
e 

dr
illi

ng
 o

rie
nt

at
ion

 a
nd

 th
e 

or
ien

ta
tio

n 
of

 ke
y m

ine
ra

lis
ed

 st
ru

ctu
re

s i
s c

on
sid

er
ed

 to
 

ha
ve

 in
tro

du
ce

d 
a 

sa
m

pli
ng

 b
ias

, t
his

 sh
ou

ld 
be
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se
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ed
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nd
 re

po
rte

d 
if m

at
er

ial
. 

 
Al

l s
tru

ct
ur

e 
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d 
st

ra
tig
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ph
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 d

ril
lin

g 
an

d 
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rin
g 

ha
s 

be
en

 u
nd

er
ta

ke
n 

us
in

g 
ve

rti
ca

l h
ol

es
. 

Th
is
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 s

at
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fa
ct

or
y 

gi
ve

n 
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e 
ge

ne
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l s
tru
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ur

e 
an

d 
st

ra
tif

or
m

 n
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ur
e 

of
 th
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ht
on

 d
ep
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it 

se
am

s.
 T
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 c

oa
l s

ea
m

s 
ex

hi
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t 
co

m
pl

ex
 g

eo
lo

gi
ca

l s
tru

ct
ur

e 
in

 lo
ca

lis
ed

 a
re
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 n

ea
r 

th
e 
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ym

m
et
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 n

or
th

-n
or

th
w

es
t t
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in
g 

C
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be
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el
l A

nt
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lin
e 

ax
is

, w
hi

ch
 tr

av
er

se
s 

th
e 

no
rth

-
ea

st
er

n 
po

rti
on

 o
f t

he
 a

re
a.

 T
he

 a
nt

ic
lin

e 
di
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 a

t 9
° 

to
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8°
 o

n 
th

e 
ea

st
er

n 
lim

b 
(in

 M
L1

52
9)

 
an

d 
6°

 to
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° o
n 

th
e 

w
es

te
rn

 li
m

b.
 T

he
 d

ip
 o

f t
he

 s
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ta
 o

n 
th

e 
C

am
be

rw
el

l A
nt

ic
lin
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 m
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 c
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 b
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ra
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ra
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 c
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 p
ar

tic
ul

ar
 th

e 
Le

m
in

gt
on

 p
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 b

e 
m

in
ed

, t
he

 
ab

ilit
y 

to
 r

ec
ov

er
 t

he
 L

em
in

gt
on

 p
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 p
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 c
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 C
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 c
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at
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 c
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l o
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 b
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s m
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 m
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 d
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 d
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f d
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r p
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 m
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, b
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 m
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 d
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e 
ra

ng
e 

of
 

cu
rr

en
tly

 
m

in
ed

 
st

rip
 

ra
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 d
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 m
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t. 

So
m

e 
si

gn
ifi

ca
nt

 a
re

as
 id

en
tif

ie
d 

as
 u

nd
er

gr
ou

nd
 

R
es

ou
rc

es
 a

re
 re

si
du

al
 c
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 b
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 p
ar

am
et

er
s m

ad
e 

wh
en

 re
po

rti
ng

 M
ine

ra
l R

es
ou

rc
es

 m
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 m
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 c
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 c
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 d
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m
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 re
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 c
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 p
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 c
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 c
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 c
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 o
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n.
  

 
It 

is
 a

ss
um

ed
 t

ha
t 

re
m

ai
ni

ng
 s

ea
m

s 
w

ith
 m

in
in

g 
po

te
nt

ia
l b

ut
 w

hi
ch

 p
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, c
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 b
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 p
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 p
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r t
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 m
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 p
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 c
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f d
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C
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ra
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at
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ac
to

rs
 h

av
e 

be
en

 co
ns

ide
re

d.
 

 
A 

PF
S 

le
ve

l L
O

M
 re

po
rt 

w
as

 p
re

pa
re

d 
by

 a
 

th
ird

 p
ar

ty
 c

on
su

lta
nt

 i
n 

20
13

. 
Th

is
 r

ep
or

t 
an

d 
pr

ev
io

us
 

JO
R

C
 

R
es

er
ve

 
Es

tim
at

es
 

w
er

e 
th

e 
ba

si
s 

of
 th

e 
m

in
e 

pl
an

ni
ng

 re
qu

ire
d 

fo
r t

he
 p

ro
po

se
d 

op
en

 c
ut

 o
pe

ra
tio

n.
 

 
As

ht
on

 i
s 

an
 o

pe
ra

tin
g 

un
de

rg
ro

un
d 

m
in

e.
 

LO
M

 s
tu

di
es

 u
nd

er
ta

ke
n 

du
rin

g 
th

e 
pr

oj
ec

t 
pl

an
ni

ng
 a

nd
 d

es
ig

n 
st

ag
es

 h
av

e 
no

w
 b

ee
n 

co
m

pl
em

en
te

d 
by

 
ac

tu
al

 
op

er
at

in
g 

ex
pe

rie
nc

e 
an

d 
on

go
in

g 
ex

pl
or

at
io

n 
an

d 
as

se
ss

m
en

t. 

Cu
t-o

ff 
pa

ra
m

et
er

s 
 

Th
e 

ba
sis

 o
f t

he
 cu

t-o
ff 

gr
ad

e(
s)

 o
r q

ua
lity

 p
ar

am
et

er
s 

ap
pli

ed
. 

 
Th

er
e 

ar
e 

no
 c

oa
l 

qu
al

ity
 c

ut
-o

ff 
pa

ra
m

et
er

s 
us

ed
 t

o 
el

im
in

at
e 

th
e 

co
nv

er
si

on
 o

f 
C

oa
l 

R
es

ou
rc

es
 t

o 
C

oa
l 

R
es

er
ve

s.
 L

O
M

 p
la

nn
in

g 
ha

s 
be

en
 u

se
d 

to
 d

et
er

m
in

e 
w

he
th

er
 C

oa
l 

R
es

ou
rc

es
 w

ill 
co

nv
er

t t
o 

C
oa

l R
es

er
ve

s.
 

M
ini

ng
 fa

cto
rs

 o
r 

as
su

m
pt

ion
s 

 
Th

e 
m

et
ho

d 
an

d 
as

su
m

pt
ion

s u
se

d 
as

 re
po

rte
d 

in 
th

e 
Pr

e-
Fe

as
ibi

lity
 o

r F
ea

sib
ilit

y S
tu

dy
 to

 co
nv

er
t t

he
 M

ine
ra

l 
Re

so
ur

ce
 to

 a
n 

Or
e 

Re
se

rv
e 

(i.
e.

 e
ith

er
 b

y a
pp

lic
at

ion
 o

f 
ap

pr
op

ria
te

 fa
cto

rs
 b

y o
pt

im
isa

tio
n 

or
 b

y p
re

lim
ina

ry
 o

r 
de

ta
ile

d 
de

sig
n)

. 
 

Th
e 

ch
oic

e,
 n

at
ur

e 
an

d 
ap

pr
op

ria
te

ne
ss

 o
f t

he
 se

lec
te

d 
m

ini
ng

 m
et

ho
d(

s)
 a

nd
 o

th
er

 m
ini

ng
 p

ar
am

et
er

s i
nc

lud
ing

 
as

so
cia

te
d 

de
sig

n 
iss

ue
s s

uc
h 

as
 p

re
-s

tri
p,

 a
cc

es
s, 

et
c. 

 
Th

e 
as

su
m

pt
ion

s m
ad

e 
re

ga
rd

ing
 g

eo
te

ch
nic

al 
pa

ra
m

et
er

s (
eg

 p
it s

lop
es

, s
to

pe
 si

ze
s, 

et
c)

, g
ra

de
 co

nt
ro

l 
an

d 
pr

e-
pr

od
uc

tio
n 

dr
illi

ng
. 

 
Th

e 
m

ajo
r a

ss
um

pt
ion

s m
ad

e 
an

d 
M

ine
ra

l R
es

ou
rc

e 
m

od
el 

us
ed

 fo
r p

it a
nd

 st
op

e 
op

tim
isa

tio
n 

(if
 a

pp
ro

pr
iat

e)
. 

 
Th

e 
m

ini
ng

 d
ilu

tio
n 

fa
cto

rs
 u

se
d.

 
 

Th
e 

m
ini

ng
 re

co
ve

ry
 fa

cto
rs

 u
se

d.
 

 
An

y m
ini

m
um

 m
ini

ng
 w

idt
hs

 u
se

d.
 

 
Th

e 
m

an
ne

r i
n 

wh
ich

 In
fe

rre
d 

M
ine

ra
l R

es
ou

rc
es

 a
re

 
ut

ilis
ed

 in
 m

ini
ng

 st
ud

ies
 a

nd
 th

e 
se

ns
itiv

ity
 o

f t
he

 
ou

tco
m

e 
to

 th
eir

 in
clu

sio
n.

 
 

Th
e 

inf
ra

str
uc

tu
re

 re
qu

ire
m

en
ts 

of 
th

e 
se

lec
te

d 
m

ini
ng

 
m

et
ho

ds
. 

 
LO

M
 p

la
nn

in
g 

ha
s 

be
en

 u
se

d 
as

 th
e 

ba
si

s 
of

 
co

nv
er

tin
g 

C
oa

l 
R

es
ou

rc
es

 
to

 
C

oa
l 

R
es

er
ve

s.
 

 
A 

ha
ul

ba
ck

 m
in

in
g 

m
et

ho
d 

w
ith

 a
n 

in
iti

al
 

bo
xc

ut
 i

s 
th

e 
se

le
ct

ed
 m

in
in

g 
m

et
ho

d 
to

 
op

tim
is

e 
in

pi
t d

um
pi

ng
 c

ap
ab

ilit
y.

 

 
Th

e 
m

in
in

g 
fa

ct
or

s 
us

ed
 w

er
e:

 

- 
M

in
im

um
 c

oa
l w

or
ki

ng
 s

ec
tio

n 
m

in
in

g 
th

ic
kn

es
s 

of
 0

.3
 m

; 
- 

M
in

im
um

 p
ar

tin
g 

m
in

in
g 

th
ic

kn
es

s 
of

 
0.

3 
m

; 
- 

R
oo

f c
oa

l l
os

se
s 

of
 0

.0
75

 m
; 

- 
R

oo
f d

ilu
tio

n 
of

 0
.0

75
 m

; 
- 

D
ilu

tio
n 

R
D

 a
ss

um
ed

 to
 b

e 
2.

2 
g/

cc
; 

- 
D

ilu
tio

n 
as

h 
as

su
m

ed
 to

 b
e 

80
%

; a
nd

 
- 

In
 s

itu
 m

oi
st

ur
e 

st
an

da
rd

is
ed

 to
 6

.5
%

. 
R

O
M

 m
oi

st
ur

e 
is

 a
ss

um
ed

 to
 b

e 
8%

.  
 

Pr
es

to
n 

& 
Sa

nd
er

s 
ha

s 
be

en
 u

se
d 

in
 t

he
 

es
tim

at
io

n 
of

 in
 s

itu
 R

D
. 

 
LO

M
 p

la
nn

in
g 

ha
s 

be
en

 u
se

d 
as

 th
e 

ba
si

s 
of

 
co

nv
er

tin
g 

C
oa

l 
R

es
ou

rc
es

 
to

 
C

oa
l 

R
es

er
ve

s.
 

 
Th

e 
se

le
ct

ed
 m

in
in

g 
m

et
ho

d 
is

 th
at

 in
 u

se
 in

 
th

e 
op

er
at

in
g 

m
in

e,
 

i.e
. 

co
nv

en
tio

na
l 

lo
ng

w
al

l 
ex

tra
ct

io
n 

w
ith

 c
on

tin
uo

us
 m

in
er

 
de

ve
lo

pm
en

t. 

 
G

eo
te

ch
ni

ca
l s

tu
di

es
 w

er
e 

us
ed

 a
s 

th
e 

ba
si

s 
fo

r h
av

in
g 

of
fs

et
 lo

ng
w

al
l p

an
el

s 
in

 th
e 

m
ul

ti-
se

am
 

en
vi

ro
nm

en
t. 

Th
e 

of
fs

et
 

la
yo

ut
 

st
ra

te
gy

 
is

 
co

ns
is

te
nt

 
w

ith
 

co
nt

em
po

ra
ry

 
pr

ac
tic

e 
fo

r e
xt

ra
ct

in
g 

fro
m

 m
ul

tip
le

 s
ea

m
s.

  

 
Th

e 
m

in
in

g 
fa

ct
or

s 
us

ed
 w

er
e:

 

- 
D

ev
el

op
m

en
t r

oa
dw

ay
s 

5.
4 

m
 w

id
e 

by
 

2.
7 

m
 h

ig
h;

 
- 

Lo
ng

w
al

l 
op

er
at

in
g 

he
ig

ht
 

2.
3 

m
 

-  
2.

8 
m

; 
- 

Lo
ng

w
al

l p
an

el
 w

id
th

 2
05

 m
; 

- 
It 

is
 a

ss
um

ed
 th

at
 n

o 
co

al
 is

 lo
st

 fr
om

 
th

e 
ro

of
 o

r 
flo

or
 o

f 
th

e 
m

in
ea

bl
e 

co
al
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

O
pe

n 
C

ut
 

U
nd

er
gr

ou
nd

 
 

Pi
t 

lim
its

 
w

er
e 

ba
se

d 
on

 
ph

ys
ic

al
 

lim
its

 
in

cl
ud

in
g 

se
am

 c
ro

ps
, 

cr
ee

ks
, 

le
as

es
 a

nd
 

ro
ad

s.
 A

pp
lic

at
io

n 
of

 th
es

e 
lim

its
 r

es
ul

te
d 

in
 

th
e 

pr
op

os
ed

 S
ou

th
 E

as
t O

pe
n 

C
ut

 (S
EO

C
) 

pi
t. 

 
In

fe
rr

ed
 c

oa
l h

as
 b

ee
n 

in
cl

ud
ed

 in
 th

e 
LO

M
 

Pl
an

. 

se
ct

io
ns

 
du

rin
g 

de
ve

lo
pm

en
t 

or
 

lo
ng

w
al

l e
xt

ra
ct

io
n;

 
- 

It 
is

 
as

su
m

ed
 

th
at

 
a 

co
m

bi
ne

d 
m

in
im

um
 o

f 
10

0 
m

m
 o

f 
hi

gh
er

 a
sh

 
m

at
er

ia
l w

ill 
be

 m
in

ed
 w

ith
 th

e 
ro

of
 a

nd
 

th
e 

flo
or

 
of

 
th

e 
co

al
 

se
am

 
du

rin
g 

de
ve

lo
pm

en
t 

an
d 

lo
ng

w
al

l o
pe

ra
tio

ns
, 

th
er

eb
y 

di
lu

tin
g 

th
e 

in
 s

itu
 c

oa
l q

ua
lit

y;
 

- 
Th

e 
qu

al
ity

 d
ef

au
lts

 a
ss

ig
ne

d 
to

 t
he

 
w

as
te

 
ro

ck
 

w
er

e 
as

su
m

ed
 

to
 

be
 

re
la

tiv
e 

de
ns

ity
 o

f 
2.

34
 t

/m
3 , 

as
h 

of
 

85
%

, a
nd

 s
pe

ci
fic

 e
ne

rg
y 

of
 0

 k
ca

l/k
g;

 
- 

R
el

at
iv

e 
de

ns
ity

 d
at

a 
in

 th
e 

ge
ol

og
ic

al
 

m
od

el
 i

s 
ba

se
d 

on
 a

ss
um

ed
 i

n-
si

tu
 

m
oi

st
ur

e 
of

 6
.5

%
, w

hi
le

 a
ll 

qu
al

iti
es

 a
re

 
ba

se
d 

on
 a

ir-
dr

ie
d 

m
oi

st
ur

e 
gr

id
de

d 
va

lu
es

; 
- 

Pr
es

to
n 

& 
S

an
de

rs
 h

as
 b

ee
n 

us
ed

 in
 

th
e 

es
tim

at
io

n 
of

 in
 s

itu
 R

D
; a

nd
 

- 
R

PM
 h

as
 a

ss
um

ed
 th

at
 R

O
M

 m
oi

st
ur

e 
w

ill 
be

 8
.6

5%
, a

nd
 p

ro
du

ct
 m

oi
st

ur
e 

w
ill

 
be

 8
.5

%
.  

 
In

fe
rr

ed
 c

oa
l d

oe
s 

no
t e

xi
st

 w
ith

in
 th

e 
LO

M
 

Pl
an

 fo
ot

pr
in

t. 

 
Al

l n
ec

es
sa

ry
 in

fra
st

ru
ct

ur
e 

is
 in

 p
la

ce
 a

nd
 

op
er

at
io

na
l. 

M
et

all
ur

gic
al 

fa
cto

rs
 o

r 
as

su
m

pt
ion

s 

 
Th

e 
m

et
all

ur
gic

al 
pr

oc
es

s p
ro

po
se

d 
an

d 
th

e 
ap

pr
op

ria
te

ne
ss

 o
f t

ha
t p

ro
ce

ss
 to

 th
e 

sty
le 

of
 

m
ine

ra
lis

at
ion

. 
 

W
he

th
er

 th
e 

m
et

all
ur

gic
al 

pr
oc

es
s i

s w
ell

-te
ste

d 
te

ch
no

log
y o

r n
ov

el 
in 

na
tu

re
. 

 
Th

e 
na

tu
re

, a
m

ou
nt

 a
nd

 re
pr

es
en

ta
tiv

en
es

s o
f 

m
et

all
ur

gic
al 

te
st 

wo
rk

 u
nd

er
ta

ke
n,

 th
e 

na
tu

re
 o

f t
he

 
m

et
all

ur
gic

al 
do

m
ain

ing
 a

pp
lie

d 
an

d 
th

e 
co

rre
sp

on
din

g 
m

et
all

ur
gic

al 
re

co
ve

ry
 fa

cto
rs

 a
pp

lie
d.

 
 

An
y a

ss
um

pt
ion

s o
r a

llo
wa

nc
es

 m
ad

e 
fo

r d
ele

te
rio

us
 

ele
m

en
ts.

 
 

Th
e 

ex
ist

en
ce

 o
f a

ny
 b

ulk
 sa

m
ple

 o
r p

ilo
t s

ca
le 

te
st 

wo
rk

 

 
Th

e 
m

et
al

lu
rg

ic
al

 p
ro

ce
ss

 fo
r w

as
hi

ng
 th

e 
ta

rg
et

 s
ea

m
s 

is
 a

lre
ad

y 
in

 p
la

ce
 a

nd
 b

ei
ng

 u
se

d.
 

Th
e 

co
nf

ig
ur

at
io

n 
of

 th
e 

C
H

PP
 in

cl
ud

es
 d

en
se

 m
ed

ia
 c

yc
lo

ne
 (“

D
M

C
”)

, S
pi

ra
ls

, a
nd

 F
lo

ta
tio

n 
pr

oc
es

se
s.

 T
he

 c
ur

re
nt

 C
H

PP
 m

od
ul

e 
w

as
 d

es
ig

ne
d 

to
 p

ro
ce

ss
 6

00
 tp

h 
of

 u
nd

er
gr

ou
nd

 R
O

M
 

co
al

 b
ut

 c
an

 o
pe

ra
te

 a
t u

p 
to

 8
00

 tp
h 

if 
st

on
e 

an
d 

m
oi

st
ur

e 
le

ve
ls

 w
ith

in
 th

e 
R

O
M

 c
oa

l a
re

 
no

t e
xc

es
si

ve
. 

 
Th

e 
pr

oc
es

s 
ge

ne
ra

te
s 

a 
SS

C
C

 p
ro

du
ct

 fr
om

 a
 lo

w
 c

ut
 p

oi
nt

 th
at

 w
ill

 p
ro

du
ce

 a
 9

.5
%

 a
sh

 
pr

od
uc

t. 
Th

e 
m

et
al

lu
rg

ic
al

 p
ro

ce
ss

 is
 a

pp
ro

pr
ia

te
 fo

r t
he

 A
sh

to
n 

m
in

e.
 

 
Ya

nc
oa

l c
om

m
is

si
on

ed
 a

 c
oa

l q
ua

lit
y 

ex
pe

rt 
to

 r
ev

ie
w

 p
ro

du
ct

io
n 

da
ta

 a
nd

 d
et

er
m

in
e 

an
 

es
tim

at
e 

of
 c

ur
re

nt
 y

ie
ld

 a
t A

sh
to

n.
  

 
N

o 
by

pa
ss

 p
ro

du
ct

s 
as

su
m

ed
 in

 th
e 

LO
M

 p
la

n.
  

– III-404 –



APPENDIX III  COMPETENT PERSON’S REPORT

 

C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

O
pe

n 
C

ut
 

U
nd

er
gr

ou
nd

 
an

d 
th

e 
de

gr
ee

 to
 w

hic
h 

su
ch

 sa
m

ple
s a

re
 co

ns
ide

re
d 

re
pr

es
en

ta
tiv

e 
of

 th
e 

or
e 

bo
dy

 a
s a

 w
ho

le.
 

 
Fo

r m
ine

ra
ls 

th
at

 a
re

 d
ef

ine
d 

by
 a

 sp
ec

ific
at

ion
, h

as
 th

e 
or

e 
re

se
rv

e 
es

tim
at

ion
 b

ee
n 

ba
se

d 
on

 th
e 

ap
pr

op
ria

te
 

m
ine

ra
log

y t
o 

m
ee

t t
he

 sp
ec

ific
at

ion
s?

 

 
N

o 
al

lo
w

an
ce

 h
as

 b
ee

n 
m

ad
e 

fo
r d

el
et

er
io

us
 e

le
m

en
ts

. 

En
vir

on
m

en
ta

l 
 

Th
e 

sta
tu

s o
f s

tu
die

s o
f p

ot
en

tia
l e

nv
iro

nm
en

ta
l im

pa
cts

 
of

 th
e 

m
ini

ng
 a

nd
 p

ro
ce

ss
ing

 o
pe

ra
tio

n.
 D

et
ail

s o
f w

as
te

 
ro

ck
 ch

ar
ac

te
ris

at
ion

 a
nd

 th
e 

co
ns

ide
ra

tio
n 

of
 p

ot
en

tia
l 

sit
es

, s
ta

tu
s o

f d
es

ign
 o

pt
ion

s c
on

sid
er

ed
 a

nd
, w

he
re

 
ap

pli
ca

ble
, t

he
 st

at
us

 o
f a

pp
ro

va
ls 

fo
r p

ro
ce

ss
 re

sid
ue

 
sto

ra
ge

 a
nd

 w
as

te
 d

um
ps

 sh
ou

ld 
be

 re
po

rte
d.

 

 
An

 E
nv

iro
nm

en
ta

l I
m

pa
ct

 S
ta

te
m

en
t h

as
 b

ee
n 

pr
ep

ar
ed

 a
nd

 th
e 

ne
ce

ss
ar

y 
en

vi
ro

nm
en

ta
l 

ap
pr

ov
al

s 
ob

ta
in

ed
. 

 
C

oa
rs

e 
re

je
ct

s 
ar

e 
pl

ac
ed

 w
ith

in
 th

e 
op

en
 c

ut
 v

oi
d.

 W
as

he
ry

 fi
ne

s 
m

at
er

ia
l i

s 
pu

m
pe

d 
to

 a
n 

ad
ja

ce
nt

 p
ro

pe
rty

 o
w

ne
d 

by
 A

G
L,

 u
nd

er
 a

n 
ex

is
tin

g 
ag

re
em

en
t. 

 
Th

e 
SE

O
C

 p
it 

is
 a

w
ai

tin
g 

co
ns

en
t b

as
ed

 o
n 

re
ac

hi
ng

 
a 

la
nd

 
ac

ce
ss

 
ag

re
em

en
t 

or
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 m
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 p
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 b
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at
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ra
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 p
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 c
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t c

ha
rg

es
 b

as
ed

 o
n 

ac
tu

al
 c

on
tra

ct
ed

 p
ric

es
 ta

ki
ng

 in
to

 a
cc

ou
nt

 e
xi

st
in

g 
Ta

ke
 o

r P
ay

 
ar

ra
ng

em
en

ts
. 

 
N

SW
 s

ta
te

 g
ov

er
nm

en
t r

oy
al

tie
s 

ar
e 

in
cl

ud
ed

 in
 th

e 
es

tim
at

e.
 

 
R

PM
 re

vi
ew

ed
 a

ll 
co

st
s 

an
d 

th
ey

 a
re

 c
on

si
de

re
d 

re
as

on
ab

le
. 

Re
ve

nu
e 

fa
cto

rs
 

 
Th

e 
de

riv
at

ion
 o

f, 
or

 a
ss

um
pt

ion
s m

ad
e 

re
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 p
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at
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 p
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, d
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ro
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co
rd

in
g 

to
 th

e 
lit

ho
lo

gy
 a

nd
 b

rig
ht

ne
ss

 p
ro

fil
es

 
of

 th
e 

co
re

 a
s 

th
e 

ov
er

ar
ch

in
g 

co
nt

ro
l, 

w
hi

ch
 is

 fo
llo

w
ed

 b
y 

th
e 

20
 c

m
 in

cr
em

en
t r

eq
ui

re
m

en
t. 

 
R

aw
 c

oa
l a

sh
 a

nd
 p

ho
sp

ho
ru

s 
ch

ar
ac

te
ris

at
io

n 
is

 im
po

rta
nt

 b
ec

au
se

 th
es

e 
pa

ra
m

et
er

s 
ar

e 
us

ed
 to

 d
et

er
m

in
e 

th
e 

co
al

 m
in

in
g 

se
ct

io
ns

 fo
r b

yp
as

s 
an

d 
w

as
he

d 
co

al
 p

ro
du

ct
s.

 

 
Th

e 
en

tir
e 

se
am

 w
as

 s
am

pl
ed

 in
 e

ac
h 

oc
ca

si
on

. 

 
R

oo
f a

nd
 fl

oo
r s

tra
ta

 w
er

e 
al

so
 s

am
pl

ed
 a

nd
 te

st
ed

. 

 
Si

nc
e 

20
08

, a
ll 

fie
ld

 g
eo

lo
gi

ca
l d

at
a 

lo
gg

in
g 

w
as

 e
nt

er
ed

 d
ire

ct
ly

 in
to

 G
eo

ba
nk

. 
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

 
Al

l g
eo

lo
gi

ca
l d

at
a 

is
 lo

ad
ed

 to
 G

eo
ba

nk
. 

Dr
illi

ng
 

te
ch

niq
ue

s 
 

Dr
ill 

typ
e 

(e
g 

co
re

, r
ev

er
se

 ci
rc

ula
tio

n,
 o

pe
n-

ho
le 

ha
m

m
er

, r
ot

ar
y a

ir 
bla

st,
 a

ug
er

, B
an

gk
a,

 so
nic

, e
tc)

 a
nd

 
de

ta
ils

 (e
g 

co
re

 d
iam

et
er

, t
rip

le 
or

 st
an

da
rd

 tu
be

, d
ep

th
 

of
 d

iam
on

d 
ta

ils
, f

ac
e-

sa
m

pli
ng

 b
it o

r o
th

er
 ty

pe
, w

he
th

er
 

co
re

 is
 o

rie
nt

ed
 a

nd
 if 

so
, b

y w
ha

t m
et

ho
d,

 e
tc)

. 

 
In

du
st

ry
 s

ta
nd

ar
d 

dr
ill

in
g 

te
ch

ni
qu

es
 a

re
 u

se
d,

 w
ith

 c
on

ve
nt

io
na

l r
ot

ar
y 

ta
bl

e 
dr

ill 
rig

s 
us

in
g 

ai
r a

nd
 w

at
er

 c
irc

ul
at

io
n.

 

 
Al

l d
ril

lin
g 

ha
s 

be
en

 c
om

pl
et

ed
 u

si
ng

 v
er

tic
al

 d
ril

l o
rie

nt
at

io
n.

 N
o 

co
re

 o
rie

nt
at

io
n 

ha
s 

be
en

 
pe

rfo
rm

ed
. 

 
Bl

ad
e/

H
am

m
er

/P
C

D
 b

its
 w

er
e 

us
ed

 to
 d

ril
l o

pe
n 

(c
hi

p)
 h

ol
es

. 

 
Pa

rti
al

ly
 c

or
ed

 4
C

 (1
00

 m
m

) c
or

e 
ho

le
s 

w
er

e 
dr

ill
ed

 to
 o

bt
ai

n 
co

al
 q

ua
lit

y 
in

fo
rm

at
io

n.
 It

 is
 

es
tim

at
ed

 b
y 

Ya
rr

ab
ee

 th
at

 9
0%

 o
f c

or
e 

ho
le

s 
ar

e 
4C

. 

 
D

ue
 to

 th
e 

ex
tre

m
e 

ge
ol

og
ic

al
 c

om
pl

ex
ity

 a
t Y

ar
ra

be
e,

 4
C

 (1
00

 m
m

) c
or

e 
ba

rr
el

s 
w

er
e 

us
ed

 
to

 m
ax

im
is

e 
co

re
 r

ec
ov

er
y.

 M
in

im
um

 c
or

e 
re

co
ve

ry
 fo

r 
co

re
 h

ol
es

 u
se

d 
in

 th
e 

m
od

el
 w

as
 

90
%

. I
t i

s 
ob

se
rv

ed
 th

at
 th

e 
br

ig
ht

es
t, 

lo
w

es
t a

sh
, f

ria
bl

e/
br

itt
le

 c
oa

l i
s 

m
or

e 
su

sc
ep

tib
le

 to
 

co
re

 lo
ss

, e
sp

ec
ia

lly
 in

 fa
ul

te
d 

ar
ea

s.
 C

or
e 

lo
ss

 u
su

al
ly

 o
cc

ur
s 

be
tw

ee
n 

co
re

 ru
ns

, a
nd

 th
us

 
th

e 
m

ax
im

um
 4

C
 c

or
e 

ba
rr

el
 le

ng
th

 o
f 4

.5
 m

 w
as

 u
se

d 
to

 m
in

im
is

e 
th

e 
nu

m
be

r o
f c

or
e 

ru
ns

. 

 
C

on
tra

ct
ua

lly
, a

 re
dr

ill 
is

 re
qu

ire
d 

if 
le

ss
 th

an
 9

5%
 c

or
e 

re
co

ve
ry

 is
 o

bt
ai

ne
d.

 R
ec

ov
er

y 
le

ss
 

th
an

 9
5%

 is
 o

cc
as

io
na

lly
 a

cc
ep

te
d 

if 
th

e 
dr

ill
in

g 
en

vi
ro

nm
en

t i
s 

di
ffi

cu
lt,

 o
r t

he
 lo

ss
 is

 d
ee

m
ed

 
ac

ce
pt

ab
le

 v
ia

 c
om

pa
rin

g 
ag

ai
ns

t g
eo

ph
ys

ic
s 

de
ns

ity
, a

nd
 th

e 
po

si
tio

n 
of

 th
e 

lo
ss

 in
 th

e 
se

am
. 

 
Th

e 
Po

llu
x 

se
am

 c
or

in
g 

pr
oc

ed
ur

e 
is

 to
 s

to
p 

th
e 

fir
st

 c
or

e 
ru

n 
in

 th
e 

m
id

dl
e 

of
 th

e 
B

yp
as

s 
U

pp
er

 p
ly

, 
1 

m
 in

to
 t

he
 P

ol
lu

x 
se

am
. 

Th
e 

se
co

nd
 c

or
e 

ru
n 

ob
ta

in
s 

th
e 

re
m

ai
nd

er
 o

f 
th

e 
se

am
. I

f a
ny

 lo
ss

 o
cc

ur
s 

be
tw

ee
n 

co
re

 ru
ns

, i
t i

s 
en

tir
el

y 
co

nf
in

ed
 w

ith
in

 th
e 

B
yp

as
s 

U
pp

er
 

pl
y.

 T
he

 B
yp

as
s 

U
pp

er
 p

ly
 h

as
 th

e 
m

os
t c

on
si

st
en

t q
ua

lit
y 

an
d 

is
 a

lm
os

t a
lw

ay
s 

<9
%

 a
sh

, 
<0

.6
0%

 s
ul

ph
ur

, a
nd

 <
0.

06
%

 p
ho

sp
ho

ro
us

. 

 
H

ow
ev

er
, d

ue
 to

 s
te

ep
 s

ea
m

 d
ip

s 
an

d 
th

e 
re

gi
on

al
 h

or
iz

on
ta

l s
tre

ss
 m

ag
ni

tu
de

 a
nd

 d
ire

ct
io

n 
bo

re
ho

le
s 

de
vi

at
e 

si
gn

ifi
ca

nt
ly

 a
t g

re
at

er
 th

an
 6

0 
m

 d
ep

th
. 

Dr
ill 

sa
m

ple
 

re
co

ve
ry

 
 

M
et

ho
d 

of
 re

co
rd

ing
 a

nd
 a

ss
es

sin
g 

co
re

 a
nd

 ch
ip 

sa
m

ple
 re

co
ve

rie
s a

nd
 re

su
lts

 a
ss

es
se

d.
 

 
M

ea
su

re
s t

ak
en

 to
 m

ax
im

ise
 sa

m
ple

 re
co

ve
ry

 a
nd

 
en

su
re

 re
pr

es
en

ta
tiv

e 
na

tu
re

 o
f t

he
 sa

m
ple

s. 
 

W
he

th
er

 a
 re

lat
ion

sh
ip 

ex
ist

s b
et

we
en

 sa
m

ple
 re

co
ve

ry
 

an
d 

gr
ad

e 
an

d 
wh

et
he

r s
am

ple
 b

ias
 m

ay
 h

av
e 

oc
cu

rre
d 

du
e 

to
 p

re
fe

re
nt

ial
 lo

ss
/g

ain
 o

f f
ine

/co
ar

se
 m

at
er

ial
. 

 
Th

e 
Ya

rr
ab

ee
 C

oa
l 

C
om

pa
ny

 c
or

in
g 

in
st

ru
ct

io
n 

pr
oc

ed
ur

e,
 w

hi
ch

 i
s 

ba
se

d 
on

 I
nd

us
try

 
st

an
da

rd
 m

et
ho

ds
 o

f o
bt

ai
ni

ng
 c

or
e 

sa
m

pl
es

 is
 u

se
d 

by
 th

e 
rig

 g
eo

lo
gi

st
s.

 

 
C

or
e 

re
co

ve
ry

 is
 re

co
rd

ed
 b

y 
th

e 
rig

 g
eo

lo
gi

st
 a

t t
he

 ti
m

e 
lo

gg
in

g 
th

e 
bo

re
 h

ol
e,

 b
as

ed
 o

n 
m

ea
su

re
m

en
ts

 ta
ke

n 
of

 th
e 

co
re

d 
in

te
rv

al
 a

nd
 th

e 
co

re
 re

co
ve

re
d 

an
d 

vi
su

al
 in

sp
ec

tio
n 

of
 

th
e 

co
re

. A
ct

ua
l r

ec
ov

er
ed

 c
or

e 
le

ng
th

s 
ar

e 
m

ea
su

re
d 

w
ith

 a
 ta

pe
 m

ea
su

re
 a

nd
 a

ny
 c

or
e 

lo
ss

 is
 re

co
rd

ed
 in

 g
eo

lo
gi

ca
l l

og
s,

 c
oa

l q
ua

lit
y 

sa
m

pl
e 

in
te

rv
al

s 
an

d 
in

 th
e 

ru
n 

by
 ru

n 
dr

ill
in

g 
re

co
rd

 fi
el

d 
sh

ee
ts

. 

 
C

or
e 

lo
ss

 i
s 

co
nf

irm
ed

 b
y 

th
e 

rig
 g

eo
lo

gi
st

 a
fte

r 
co

m
pa

rin
g 

th
e 

re
co

ve
re

d 
co

re
 t

o 
th

e 
ge

op
hy

si
ca

l l
og

s 
to

 d
et

er
m

in
e 

w
hi

ch
 p

ar
ts

 if
 a

ny
 o

f t
he

 s
ea

m
 a

re
 m

is
si

ng
 d

ue
 to

 c
or

e 
lo

ss
. 

 
C

or
e 

lo
ss

 is
 r

ec
or

de
d 

an
d 

ex
cl

ud
ed

 fr
om

 s
am

pl
es

 in
 a

cc
or

da
nc

e 
w

ith
 th

e 
Ya

rr
ab

ee
 C

or
e 

Lo
gg

in
g 

pr
oc

ed
ur

e.
 It

 is
 e

st
im

at
ed

 th
at

 9
0%

 o
f t

he
 c

or
e 

ho
le

s 
in

 th
e 

da
ta

ba
se

 a
re

 c
om

pl
ia

nt
 

w
ith

 th
e 

pr
oc

ed
ur

e.
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

 
H

is
to

ric
 b

or
eh

ol
es

 d
o 

no
t c

om
pl

y 
w

ith
 th

e 
Ya

rr
ab

ee
 c

or
e 

lo
gg

in
g 

pr
oc

ed
ur

e.
  

 
Th

e 
da

ta
ba

se
 c

on
ta

in
s 

1,
31

6 
pa

re
nt

 s
ea

m
s 

w
ith

 s
am

pl
e 

da
ta

. 9
2 

se
am

s 
(7

%
) h

av
e 

<9
0%

 
re

co
ve

ry
 a

nd
 h

av
e 

be
en

 e
xc

lu
de

d 
fro

m
 th

e 
m

od
el

. 7
3 

se
am

s 
(5

%
) h

av
e 

be
tw

ee
n 

90
%

 a
nd

 
95

%
 c

or
e 

re
co

ve
ry

 a
nd

 h
av

e 
be

en
 u

se
d 

in
 t

he
 m

od
el

. 
1,

15
1 

se
am

s 
(8

7%
) 

ha
ve

 >
95

%
 

re
co

ve
ry

. 

 
If 

co
re

 re
co

ve
ry

 fo
r 

a 
co

al
 p

ly
 is

 le
ss

 th
an

 9
5%

, t
he

n 
th

at
 s

ec
tio

n 
of

 th
e 

ho
le

 is
 re

dr
ill

ed
 to

 
en

su
re

 a
 r

ep
re

se
nt

at
iv

e 
sa

m
pl

e 
is

 ta
ke

n,
 p

ro
vi

de
d 

th
at

 th
e 

co
re

d 
ho

le
 is

 n
ot

 lo
ca

te
d 

in
 a

n 
ar

ea
 o

f h
ig

h 
st

ru
ct

ur
al

 c
om

pl
ex

ity
, i

n 
w

hi
ch

 c
as

e 
lo

w
er

 c
or

e 
re

co
ve

ry
 is

 a
cc

ep
te

d.
 

 
O

pe
n 

ho
le

 c
hi

p 
re

co
ve

ry
 is

 a
ss

es
se

d 
qu

al
ita

tiv
el

y 
by

 th
e 

rig
 g

eo
lo

gi
st

. 

Lo
gg

ing
 

 
W

he
th

er
 co

re
 a

nd
 ch

ip 
sa

m
ple

s h
av

e 
be

en
 g

eo
log

ica
lly

 
an

d 
ge

ot
ec

hn
ica

lly
 lo

gg
ed

 to
 a

 le
ve

l o
f d

et
ail

 to
 su

pp
or

t 
ap

pr
op

ria
te

 M
ine

ra
l R

es
ou

rc
e 

es
tim

at
ion

, m
ini

ng
 st

ud
ies

 
an

d 
m

et
all

ur
gic

al 
stu

die
s. 

 
W

he
th

er
 lo

gg
ing

 is
 q

ua
lita

tiv
e 

or
 q

ua
nt

ita
tiv

e 
in 

na
tu

re
. 

Co
re

 (o
r c

os
te

an
, c

ha
nn

el,
 e

tc)
 p

ho
to

gr
ap

hy
. 

 
Th

e 
to

ta
l le

ng
th

 a
nd

 p
er

ce
nt

ag
e 

of
 th

e 
re

lev
an

t 
int

er
se

cti
on

s l
og

ge
d.

 

 
St

an
da

rd
is

ed
 Y

an
co

al
 lo

gg
in

g 
sy

st
em

s 
an

d 
pr

ot
oc

ol
s 

ar
e 

ut
ilis

ed
 fo

r a
ll 

dr
ill

in
g 

lo
gg

in
g 

an
d 

sa
m

pl
in

g.
 

 
C

or
e 

is
 g

eo
lo

gi
ca

lly
 lo

gg
ed

 a
nd

 o
pe

n 
ho

le
 c

hi
p 

sa
m

pl
es

 a
re

 ta
ke

n 
ev

er
y 

1 
m

 a
nd

 lo
gg

ed
 fo

r 
lit

ho
lo

gy
 c

ha
ng

es
. 

 
Al

l h
ol

es
 h

av
e 

be
en

 li
th

ol
og

ic
al

ly
 lo

gg
ed

, w
ith

 c
or

ed
 c

oa
l s

ec
tio

ns
 b

rig
ht

ne
ss

 lo
gg

ed
. T

he
 

lo
gg

in
g 

of
 th

e 
ch

ip
 a

nd
 c

or
e 

sa
m

pl
es

 is
 d

et
ai

le
d 

an
d 

in
cl

ud
es

 a
 re

co
rd

 o
f t

he
 re

co
ve

ry
 o

f t
he

 
to

ta
l l

en
gt

h 
an

d 
th

e 
co

re
d 

le
ng

th
, r

oc
k 

ty
pe

, s
tra

tig
ra

ph
ic

 u
ni

t a
nd

 n
um

er
ou

s 
ad

je
ct

iv
es

 to
 

de
sc

rib
e 

th
e 

sa
m

pl
e 

in
 te

rm
s 

of
 c

ol
ou

r, 
gr

ai
ns

iz
e,

 b
ed

di
ng

 e
tc

. a
ll 

of
 w

hi
ch

 is
 s

uf
fic

ie
nt

 to
 

de
sc

rib
e 

th
e 

va
rio

us
 li

th
ol

og
ie

s 
an

d 
co

al
 s

am
pl

es
 to

 s
up

po
rt 

th
e 

C
oa

l R
es

ou
rc

e 
es

tim
at

io
n 

fro
m

 a
 g

eo
lo

gi
ca

l a
nd

 c
oa

l q
ua

lit
y 

co
ns

id
er

at
io

n.
 

 
In

 g
en

er
al

, g
eo

te
ch

ni
ca

l a
ss

es
sm

en
t i

s 
no

t p
er

fo
rm

ed
 b

as
ed

 o
n 

bo
re

 c
or

e 
da

ta
 b

ec
au

se
 th

e 
st

ru
ct

ur
al

 d
ef

or
m

at
io

n 
at

 Y
ar

ra
be

e 
ca

n 
be

 c
la

ss
ifi

ed
 b

et
w

ee
n 

co
m

pl
ex

 a
nd

 s
ev

er
e 

fo
r s

om
e 

of
 th

e 
m

in
in

g 
ar

ea
s.

 

 
G

eo
te

ch
ni

ca
l 

bo
re

ho
le

s 
ha

ve
 b

ee
n 

dr
ill

ed
 v

er
tic

al
ly

, 
an

d 
as

 a
 r

es
ul

t 
do

 n
ot

 i
nt

er
se

ct
 a

 
si

gn
ifi

ca
nt

 n
um

be
r o

f d
ef

ec
t s

tru
ct

ur
es

, b
ec

au
se

 jo
in

ts
 a

nd
 th

e 
lik

e 
ty

pi
ca

lly
 h

av
e 

su
bv

er
tic

al
 

or
ie

nt
at

io
n.

 

 
G

eo
te

ch
ni

ca
l d

ril
lin

g 
ha

s 
be

en
 c

om
pl

et
ed

 in
 th

e 
Ya

rr
ab

ee
 E

as
t S

ou
th

 (Y
ES

) a
nd

 W
ilp

ee
na

 
ar

ea
s.

  

 
Al

l b
or

e 
co

re
 is

 p
ho

to
gr

ap
he

d 
on

 b
ot

h 
th

e 
co

re
 ta

bl
e 

(0
.5

 m
 in

cr
em

en
t).

  

 
C

hi
p 

sa
m

pl
es

 a
re

 p
ho

to
gr

ap
he

d 
as

 th
ey

 a
re

 s
am

pl
ed

 a
nd

 la
id

 o
ut

 in
 1

 m
 in

te
rv

al
s.

 

 
An

 e
st

im
at

ed
 9

0%
 o

f 
th

e 
R

es
ou

rc
e 

us
es

 h
ol

es
 w

ith
 d

ig
ita

l g
eo

ph
ys

ic
al

 lo
gs

. 
S

om
e 

ol
de

r 
ho

le
s 

on
ly

 h
av

e 
pa

pe
r c

op
y 

ge
op

hy
si

cs
. T

he
 h

ol
es

 w
ith

ou
t g

eo
ph

ys
ic

s 
ap

pe
ar

 to
 h

av
e 

be
en

 
co

rr
ec

te
d 

to
 g

eo
ph

ys
ic

s,
 a

nd
 r

el
ia

bi
lit

y 
ha

s 
be

en
 v

er
ifi

ed
 fr

om
 n

ew
er

 d
ril

lin
g,

 a
nd

 m
in

in
g.

 
H

ol
es

 c
on

fir
m

ed
 t

o 
be

 u
nr

el
ia

bl
e 

ha
ve

 b
ee

n 
fla

gg
ed

 in
 t

he
 G

eo
ba

nk
 d

at
ab

as
e 

to
 a

vo
id

 
ac

ci
de

nt
al

 u
se

 d
ur

in
g 

m
od

el
lin

g.
 In

 s
om

e 
ar

ea
s 

th
es

e 
ho

le
s 

ha
ve

 b
ee

n 
re

dr
ill

ed
. 
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

 
Th

e 
ge

op
hy

si
ca

l t
oo

ls
 u

se
d 

w
er

e:
 s

ho
rt 

an
d 

lo
ng

 s
pa

ce
d 

de
ns

ity
, n

at
ur

al
 g

am
m

a,
 c

al
lip

er
, 

an
d 

ve
rti

ca
lit

y.
 A

 s
on

ic
 s

on
de

 is
 ru

n 
on

 c
or

ed
 h

ol
es

. 

 
D

ril
lh

ol
e 

ve
rti

ca
lly

 d
at

a 
w

as
 u

se
d 

(w
he

n 
av

ai
la

bl
e)

 to
 o

rie
nt

at
e 

an
d 

lo
ca

te
 th

e 
bo

re
ho

le
s 

an
d 

th
e 

co
al

 s
ea

m
s 

fo
r i

nc
lu

si
on

 in
 th

e 
st

ru
ct

ur
al

 m
od

el
. A

n 
es

tim
at

ed
 9

0%
 o

f t
he

 R
es

ou
rc

e 
w

as
 

m
od

el
le

d 
us

in
g 

ve
rti

ca
lit

y 
da

ta
. 

Su
b-

sa
m

pli
ng

 
te

ch
niq

ue
s a

nd
 

sa
m

ple
 

pr
ep

ar
at

ion
 

 
If 

co
re

, w
he

th
er

 cu
t o

r s
aw

n 
an

d 
wh

et
he

r q
ua

rte
r, 

ha
lf o

r 
all

 co
re

 ta
ke

n.
 

 
If 

no
n-

co
re

, w
he

th
er

 ri
ffle

d,
 tu

be
 sa

m
ple

d,
 ro

ta
ry

 sp
lit,

 
et

c a
nd

 w
he

th
er

 sa
m

ple
d 

we
t o

r d
ry

. 
 

Fo
r a

ll s
am

ple
 ty

pe
s, 

th
e 

na
tu

re
, q

ua
lity

 a
nd

 
ap

pr
op

ria
te

ne
ss

 o
f t

he
 sa

m
ple

 p
re

pa
ra

tio
n 

te
ch

niq
ue

. 
 

Qu
ali

ty 
co

nt
ro

l p
ro

ce
du

re
s a

do
pt

ed
 fo

r a
ll s

ub
-s

am
pli

ng
 

sta
ge

s t
o 

m
ax

im
ise

 re
pr

es
en

tiv
ity

 o
f s

am
ple

s. 
 

M
ea

su
re

s t
ak

en
 to

 e
ns

ur
e 

th
at

 th
e 

sa
m

pli
ng

 is
 

re
pr

es
en

ta
tiv

e 
of

 th
e 

in 
sit

u 
m

at
er

ial
 co

lle
cte

d,
 in

clu
din

g 
fo

r i
ns

ta
nc

e 
re

su
lts

 fo
r f

iel
d 

du
pli

ca
te

/se
co

nd
-h

alf
 

sa
m

pli
ng

. 
 

W
he

th
er

 sa
m

ple
 si

ze
s a

re
 a

pp
ro

pr
iat

e 
to

 th
e 

gr
ain

 si
ze

 
of

 th
e 

m
at

er
ial

 b
ein

g 
sa

m
ple

d.
 

 
C

or
e 

sa
m

pl
in

g 
is

 c
om

pl
et

ed
 a

t 
th

e 
dr

ill 
si

te
 a

nd
 i

s 
ba

se
d 

on
 a

 s
et

 o
f 

st
an

da
rd

 c
rit

er
ia

 
(d

et
er

m
in

ed
 b

y 
lit

ho
lo

gy
 a

nd
 s

tru
ct

ur
e)

 th
at

 fo
llo

w
s 

th
e 

Ya
rr

ab
ee

 s
am

pl
in

g 
pr

oc
ed

ur
e.

  

 
Al

l 
sa

m
pl

es
 w

er
e 

ph
ot

og
ra

ph
ed

, 
do

ub
le

 b
ag

ge
d,

 a
nd

 p
ro

vi
de

d 
w

ith
 a

 u
ni

qu
e 

sa
m

pl
e 

id
en

tif
ie

r p
rio

r t
o 

se
nd

in
g 

to
 th

e 
la

bo
ra

to
ry

. 

 
W

ho
le

 s
am

pl
es

 w
er

e 
us

ed
 fo

r q
ua

lit
y 

an
al

ys
is

. 

 
Al

l s
am

pl
es

 w
ith

in
 th

e 
se

am
 e

xt
en

ts
 w

er
e 

an
al

ys
ed

. 

 
C

ar
bo

na
ce

ou
s 

m
at

er
ia

l, 
an

d 
al

l s
to

ne
 b

an
ds

 w
er

e 
sa

m
pl

ed
 to

 e
ns

ur
e 

th
at

 fu
ll 

co
ve

ra
ge

 o
f 

ea
ch

 s
ea

m
 w

as
 o

bt
ai

ne
d.

 

 
Se

am
 e

xt
en

ts
 w

er
e 

co
rr

ec
te

d 
to

 g
eo

ph
ys

ic
s 

pr
io

r t
o 

co
al

 q
ua

lit
y 

an
al

ys
is

, a
nd

 th
en

 c
or

re
ct

ed
 

to
 q

ua
lit

y 
af

te
r t

he
 a

na
ly

si
s 

w
as

 c
om

pl
et

ed
 (i

f n
ec

es
sa

ry
). 

 
Sa

m
pl

es
 w

er
e 

w
ei

gh
ed

 a
s 

re
ce

iv
ed

, 
dr

ie
d 

an
d 

re
w

ei
gh

ed
. 

R
aw

 a
na

ly
si

s 
sa

m
pl

es
 w

er
e 

cr
us

he
d 

to
 -4

 m
m

 a
nd

 s
pl

it 
in

to
 p

or
tio

ns
 u

si
ng

 a
 ro

ta
ry

 s
pl

itt
er

 p
rio

r t
o 

co
al

 q
ua

lit
y 

an
al

ys
is

. 

 
W

as
ha

bi
lit

y 
an

al
ys

is
 w

as
 c

on
du

ct
ed

 in
 R

es
ou

rc
e 

ar
ea

s 
co

nt
ai

ni
ng

 n
o 

w
as

h 
pl

an
t p

ro
du

ct
io

n 
da

ta
. 

Th
e 

an
al

ys
is

 w
as

 c
on

du
ct

ed
 i

n 
ac

co
rd

an
ce

 w
ith

 t
he

 Y
ar

ra
be

e 
C

oa
l 

C
om

pa
ny

 
w

as
ha

bi
lit

y 
pr

oc
ed

ur
e.

 

Qu
ali

ty 
of

 a
ss

ay
 

da
ta

 a
nd

 
lab

or
at

or
y t

es
ts 

 
Th

e 
na

tu
re

, q
ua

lity
 a

nd
 a

pp
ro

pr
iat

en
es

s o
f t

he
 a

ss
ay

ing
 

an
d 

lab
or

at
or

y p
ro

ce
du

re
s u

se
d 

an
d 

wh
et

he
r t

he
 

te
ch

niq
ue

 is
 co

ns
ide

re
d 

pa
rti

al 
or

 to
ta

l. 
 

Fo
r g

eo
ph

ys
ica

l to
ols

, s
pe

ctr
om

et
er

s, 
ha

nd
he

ld 
XR

F 
ins

tru
m

en
ts,

 e
tc,

 th
e 

pa
ra

m
et

er
s u

se
d 

in 
de

te
rm

ini
ng

 th
e 

an
aly

sis
 in

clu
din

g 
ins

tru
m

en
t m

ak
e 

an
d 

m
od

el,
 re

ad
ing

 
tim

es
, c

ali
br

at
ion

s f
ac

to
rs

 a
pp

lie
d 

an
d 

th
eir

 d
er

iva
tio

n,
 

et
c. 

 
Na

tu
re

 o
f q

ua
lity

 co
nt

ro
l p

ro
ce

du
re

s a
do

pt
ed

 (e
g 

sta
nd

ar
ds

, b
lan

ks
, d

up
lic

at
es

, e
xte

rn
al 

lab
or

at
or

y 
ch

ec
ks

) a
nd

 w
he

th
er

 a
cc

ep
ta

ble
 le

ve
ls 

of
 a

cc
ur

ac
y (

ie 
lac

k o
f b

ias
) a

nd
 p

re
cis

ion
 h

av
e 

be
en

 e
sta

bli
sh

ed
. 

 
O

nl
y 

co
re

 s
am

pl
es

 a
re

 u
se

d 
to

 o
bt

ai
n 

co
al

 q
ua

lit
y 

in
fo

rm
at

io
n.

 

 
O

nl
y 

th
ird

 p
ar

ty
 N

AT
A 

ce
rti

fie
d 

la
bs

 w
er

e 
us

ed
 f

or
 s

am
pl

e 
an

al
ys

is
. 

La
bs

 c
on

du
ct

 r
ou

nd
 

ro
bi

n 
va

lid
at

io
n 

ch
ec

ks
 to

 e
ns

ur
e 

a 
hi

gh
 s

ta
nd

ar
d 

of
 re

po
rti

ng
 is

 m
ai

nt
ai

ne
d.

 

 
Al

l s
am

pl
es

 w
er

e 
an

al
ys

ed
 fo

r r
aw

 c
oa

l q
ua

lit
y.

  

 
Sa

m
pl

e 
in

st
ru

ct
io

ns
 w

er
e 

is
su

ed
 b

y 
Ya

rr
ab

ee
 C

oa
l C

om
pa

ny
 p

er
so

nn
el

. 

 
Ya

rr
ab

ee
 c

ur
re

nt
ly

 u
se

s 
th

e 
SG

S 
la

bo
ra

to
ry

 a
t G

la
ds

to
ne

. 

Ve
rif

ica
tio

n 
of

 
sa

m
pli

ng
 a

nd
 

as
sa

yin
g 

 
Th

e 
ve

rif
ica

tio
n 

of
 si

gn
ific

an
t in

te
rs

ec
tio

ns
 b

y e
ith

er
 

ind
ep

en
de

nt
 o

r a
lte

rn
at

ive
 co

m
pa

ny
 p

er
so

nn
el.

 
 

Th
e 

us
e 

of
 tw

inn
ed

 h
ole

s. 
 

Do
cu

m
en

ta
tio

n 
of

 p
rim

ar
y d

at
a,

 d
at

a 
en

try
 p

ro
ce

du
re

s, 

 
Sa

m
pl

e 
re

su
lts

 w
er

e 
va

lid
at

ed
 in

-h
ou

se
 b

y 
Ya

nc
oa

l e
m

pl
oy

ee
s.

 

 
N

o 
tw

in
ne

d 
co

re
 h

ol
es

 h
av

e 
be

en
 d

ril
le

d.
 

 
Al

l c
oa

l q
ua

lit
y 

da
ta

 is
 s

to
re

d 
in

 th
e 

G
eo

ba
nk

 Y
ar

ra
be

e 
da

ta
ba

se
.  
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

da
ta

 ve
rif

ica
tio

n,
 d

at
a 

sto
ra

ge
 (p

hy
sic

al 
an

d 
ele

ctr
on

ic)
 

pr
ot

oc
ols

. 
 

Di
sc

us
s a

ny
 a

dju
stm

en
t t

o 
as

sa
y d

at
a.

 

 
Th

e 
co

al
 q

ua
lit

y 
la

bo
ra

to
rie

s 
pr

ov
id

e 
th

e 
re

su
lts

 o
f 

co
al

 q
ua

lit
y 

te
st

in
g 

to
 Y

ar
ra

be
e 

in
 a

 
te

m
pl

at
e 

w
hi

ch
 is

 d
ire

ct
ly

 u
pl

oa
de

d 
in

to
 G

eo
ba

nk
 w

hi
ch

 e
lim

in
at

es
 tr

an
sc

rip
tio

n 
an

d 
ke

y 
in

 
er

ro
rs

 a
ris

in
g 

fro
m

 d
at

a 
tra

ns
fe

r. 
 

 
Ya

rr
ab

ee
 h

as
 u

se
d 

a 
w

id
e 

ra
ng

e 
of

 la
bo

ra
to

ry
 s

er
vi

ce
 p

ro
vi

de
rs

 o
ve

r t
he

 y
ea

rs
, a

nd
 re

po
rt 

no
 b

ia
s 

in
 th

e 
re

su
lts

 o
f c

oa
l t

es
tin

g,
 w

ith
 th

e 
ex

ce
pt

io
n 

of
 p

ho
sp

ho
ru

s 
in

 th
e 

D
O

M
 2

 S
ou

th
 

ar
ea

. 
Ya

nc
oa

l b
el

ie
ve

s 
th

at
 t

he
 p

re
-2

00
7 

ph
os

ph
or

us
 v

al
ue

s 
re

po
rte

d 
fo

r 
w

et
 c

he
m

is
try

 
an

al
yt

ic
al

 m
et

ho
ds

 fo
r t

he
 D

O
M

 2
 S

ou
th

 a
re

a 
w

er
e 

lo
w

er
 th

an
 th

e 
la

te
r v

al
ue

s 
re

po
rte

d 
by

 
X

R
F 

de
te

rm
in

at
io

ns
. 

 
It 

is
 n

ot
ed

 th
at

 th
e 

D
O

M
 2

 S
ou

th
 a

re
a 

is
 m

in
ed

 o
ut

, a
nd

 th
er

ef
or

e 
w

ill 
no

t i
m

pa
ct

 fu
tu

re
 c

oa
l 

qu
al

ity
 p

re
di

ct
io

ns
.  

 

 
Va

lid
at

io
n 

is
 c

on
du

ct
ed

 b
ef

or
e 

an
d 

af
te

r 
th

e 
da

ta
 is

 lo
ad

ed
 in

to
 t

he
 G

eo
ba

nk
 Y

ar
ra

be
e 

da
ta

ba
se

.  

 
G

eo
ba

nk
 is

 u
se

d 
to

 c
he

ck
 th

e 
da

ta
 b

ei
ng

 lo
ad

ed
 to

 th
e 

da
ta

ba
se

 a
cc

or
di

ng
 to

 a
 s

et
 o

f c
oa

l 
qu

al
ity

 d
at

a 
lo

ad
 li

m
its

. A
ny

 d
at

a 
ou

ts
id

e 
of

 th
es

e 
lim

its
 is

 fl
ag

ge
d 

an
d 

is
 e

va
lu

at
ed

 b
y 

th
e 

Ya
rr

ab
ee

 g
eo

lo
gi

st
s 

to
 d

et
er

m
in

e 
if 

th
e 

fla
gg

ed
 d

at
a 

ha
s 

be
en

 c
au

se
d 

by
 e

rr
or

 o
r 

du
e 

to
 

ge
ol

og
ic

al
 v

ar
ia

tio
n.

 

 
In

 th
e 

ca
se

 o
f a

 g
eo

lo
gi

ca
l v

ar
ia

tio
n 

th
e 

da
ta

 is
 lo

ad
ed

 to
 G

eo
ba

nk
. 

 
In

 th
e 

ca
se

 o
f e

rr
or

, t
he

 s
am

pl
es

 a
re

 re
an

al
ys

ed
 b

y 
th

e 
la

bo
ra

to
ry

.  

 
Va

lid
at

io
n 

al
so

 o
cc

ur
s 

on
 e

ac
h 

se
am

 g
ra

ph
ic

al
ly

 b
y 

co
m

pa
ris

on
 w

ith
 th

e 
ge

op
hy

si
ca

l l
og

 
da

ta
. A

sh
 fo

r e
xa

m
pl

e 
is

 c
om

pa
re

d 
ag

ai
ns

t t
he

 g
eo

ph
ys

ic
al

 s
ig

na
tu

re
. 

 
R

el
at

iv
e 

de
ns

ity
 is

 a
dj

us
te

d 
fo

r P
re

st
on

 &
 S

an
de

rs
, u

si
ng

 th
e 

as
su

m
ed

 b
ed

 (i
n 

si
tu

) m
oi

st
ur

e 
of

 5
.5

%
, w

hi
ch

 is
 c

on
si

st
en

t f
or

 th
e 

ra
nk

 o
f t

he
 c

oa
l p

re
se

nt
 a

t Y
ar

ra
be

e.
 

Lo
ca

tio
n 

of
 d

at
a 

po
int

s 
  

Ac
cu

ra
cy

 a
nd

 q
ua

lity
 o

f s
ur

ve
ys

 u
se

d 
to

 lo
ca

te
 d

rill
ho

les
 

(c
oll

ar
 a

nd
 d

ow
n-

ho
le 

su
rv

ey
s)

, t
re

nc
he

s, 
m

ine
 w

or
kin

gs
 

an
d 

ot
he

r l
oc

at
ion

s u
se

d 
in 

M
ine

ra
l R

es
ou

rc
e 

es
tim

at
ion

. 
 

Sp
ec

ific
at

ion
 o

f t
he

 g
rid

 sy
ste

m
 u

se
d.

 
 

Qu
ali

ty 
an

d 
ad

eq
ua

cy
 o

f t
op

og
ra

ph
ic 

co
nt

ro
l. 

 
Th

e 
in

iti
al

 b
or

eh
ol

e 
co

or
di

na
te

s 
ar

e 
ob

ta
in

ed
 u

si
ng

 h
an

dh
el

d 
G

ar
m

in
 G

P
S 

by
 t

he
 s

ite
 

ge
ol

og
is

t u
si

ng
 A

us
 G

eo
id

 8
4 

Zo
ne

 5
5.

 

 
Fi

na
l b

or
eh

ol
e 

co
lla

r s
ur

ve
y 

is
 c

om
pl

et
ed

 b
y 

th
e 

Ya
rr

ab
ee

 C
oa

l C
om

pa
ny

 p
er

so
nn

el
 tr

ai
ne

d 
in

 s
ur

ve
yi

ng
, u

si
ng

 th
e 

Ya
rr

ab
ee

 M
in

e 
ba

se
 s

ta
tio

n 
ca

lib
ra

te
d 

to
 A

M
G

84
_5

5.
 

 
G

eo
lo

gi
ca

l m
od

el
s 

ar
e 

de
ve

lo
pe

d 
fro

m
 to

po
gr

ap
hi

c 
da

ta
 fr

om
 A

AM
 H

at
ch

 a
irb

or
ne

 L
iD

AR
, 

us
in

g 
co

nt
ro

l p
oi

nt
s 

to
 c

or
re

ct
 t

o 
th

e 
lo

ca
l g

rid
. 

Li
D

A
R

 d
at

a 
is

 a
cq

ui
re

d 
an

nu
al

ly
 a

nd
 is

 
th

er
ef

or
e 

up
 to

 d
at

e.
 

 
Th

e 
to

po
gr

ap
hi

c 
su

rfa
ce

 a
t Y

ar
ra

be
e 

is
 e

ss
en

tia
lly

 fl
at

 ly
in

g.
 T

he
 to

po
gr

ap
hi

c 
su

rfa
ce

 fo
r t

he
 

YE
S 

ar
ea

 h
as

 b
ee

n 
de

ve
lo

pe
d 

fro
m

 th
e 

bo
re

ho
le

 c
ol

la
rs

. 

 
G

eo
ba

nk
 v

al
id

at
es

 t
he

 f
in

al
 b

or
eh

ol
e 

co
lla

r 
su

rv
ey

 b
y 

fla
gg

in
g 

th
e 

ho
le

 i
f 

th
e 

fin
al

 a
nd

 
es

tim
at

ed
 c

oo
rd

in
at

es
 a

re
 m

or
e 

th
an

 2
0 

m
 d

iff
er

en
t. 

Th
is

 e
ve

nt
 h

as
 o

nl
y 

oc
cu

rr
ed

 o
nc

e 
at

 
Ya

rr
ab

ee
 s

in
ce

 2
00

7,
 a

nd
 is

 th
er

ef
or

e 
no

t m
at

er
ia

l. 
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

 
O

ld
er

 b
or

eh
ol

es
 h

av
e 

re
m

ov
ed

 fr
om

 th
e 

m
od

el
 if

 th
e 

co
lla

r d
oe

s 
no

t m
at

ch
 th

e 
to

po
gr

ap
hy

, 
or

 th
e 

se
am

s 
do

n’
t m

at
ch

 th
e 

se
am

 m
od

el
. 

 
In

 g
en

er
al

 th
is

 is
 th

e 
da

ta
 a

cq
ui

re
d 

by
 T

hi
es

s 
Br

ot
he

rs
 a

nd
 C

SR
 L

im
ite

d.
 It

 a
pp

ea
rs

 th
at

 b
ot

h 
en

tit
ie

s 
co

nt
ro

lle
d 

se
pa

ra
te

 te
ne

m
en

ts
, a

nd
 u

se
d 

th
e 

sa
m

e 
bo

re
ho

le
 n

um
be

rs
 a

s 
ea

ch
 o

th
er

. 
W

he
n 

th
e 

te
ne

m
en

ts
 w

er
e 

co
m

bi
ne

d 
so

m
e 

bo
re

ho
le

s 
w

er
e 

no
t u

ni
qu

e 
w

hi
ch

 c
au

se
d 

co
lla

r 
lo

ca
tio

n 
is

su
es

 th
at

 w
er

e 
re

so
lv

ed
 b

y 
Ya

nc
oa

l. 

Da
ta

 sp
ac

ing
 

an
d 

dis
tri

bu
tio

n 
 

Da
ta

 sp
ac

ing
 fo

r r
ep

or
tin

g 
of

 E
xp

lor
at

ion
 R

es
ult

s. 
 

W
he

th
er

 th
e 

da
ta

 sp
ac

ing
 a

nd
 d

ist
rib

ut
ion

 is
 su

ffic
ien

t t
o 

es
ta

bli
sh

 th
e 

de
gr

ee
 o

f g
eo

log
ica

l a
nd

 g
ra

de
 co

nt
inu

ity
 

ap
pr

op
ria

te
 fo

r t
he

 M
ine

ra
l R

es
ou

rc
e 

an
d 

Or
e 

Re
se

rv
e 

es
tim

at
ion

 p
ro

ce
du

re
(s

) a
nd

 cl
as

sif
ica

tio
ns

 a
pp

lie
d.

 
 

W
he

th
er

 sa
m

ple
 co

m
po

sit
ing

 h
as

 b
ee

n 
ap

pli
ed

. 

 
Th

e 
ge

ol
og

ic
al

 le
ve

ls
 o

f 
st

ru
ct

ur
al

 c
om

pl
ex

ity
 a

t 
Ya

rr
ab

ee
 r

an
ge

 b
et

w
ee

n 
m

od
er

at
e 

an
d 

se
ve

re
. R

el
at

iv
el

y 
cl

os
e-

sp
ac

ed
 h

ol
e 

sp
ac

in
g 

w
as

 re
qu

ire
d 

to
 c

or
re

la
te

 th
e 

R
es

ou
rc

e 
to

 a
n 

ac
ce

pt
ab

le
 le

ve
l o

f c
on

fid
en

ce
 in

 c
om

pl
ex

 a
nd

 s
ev

er
e 

ar
ea

s.
  

 
Ex

pl
or

at
io

n 
dr

ill
in

g 
is

 in
iti

al
ly

 p
er

fo
rm

ed
 o

n 
pa

ra
lle

l d
ril

l l
in

es
 th

at
 a

re
 lo

ca
te

d 
at

 th
e 

fo
llo

w
in

g 
di

st
an

ce
s:

 

- 
1,

00
0 

m
; 

- 
50

0 
m

; a
nd

 
- 

25
0 

m
. 

 
Th

e 
sp

ac
in

g 
of

 e
xp

lo
ra

tio
n 

dr
ill 

lin
es

 is
 re

du
ce

d 
as

 c
er

ta
in

ty
 o

f i
nc

lu
si

on
 o

f R
es

ou
rc

es
 in

to
 

th
e 

LO
M

 in
cr

ea
se

s.
 

 
In

 g
en

er
al

 th
e 

sp
ac

in
g 

of
 o

pe
n 

ho
le

s 
fo

r p
re

-p
ro

du
ct

io
n 

dr
ill

in
g 

re
du

ce
s 

to
 1

25
 m

. 

 
Bo

re
ho

le
 s

pa
ci

ng
 is

 n
ot

 th
e 

ov
er

ar
ch

in
g 

cr
ite

ria
 fo

r d
et

er
m

in
in

g 
th

e 
sp

ac
in

g 
of

 e
xp

lo
ra

tio
n.

 
G

eo
lo

gi
ca

l c
er

ta
in

ty
 is

 th
e 

pr
im

e 
re

qu
ire

m
en

t a
t t

he
 c

om
pl

et
io

n 
of

 e
xp

lo
ra

tio
n.

 In
 o

th
er

 w
or

ds
 

th
e 

gr
ea

te
r t

he
 g

eo
lo

gi
ca

l c
om

pl
ex

ity
, t

he
 c

lo
se

r t
he

 fi
na

l b
or

eh
ol

e 
sp

ac
in

g.
 

 
As

 a
 g

en
er

al
 ru

le
 o

f t
hu

m
b,

 if
 b

yp
as

s 
co

al
 is

 re
qu

ire
d 

to
 b

e 
pr

od
uc

ed
 th

e 
bo

re
ho

le
 s

pa
ci

ng
 

is
 g

en
er

al
ly

 le
ss

 th
an

 1
50

 m
. 

Or
ien

ta
tio

n 
of

 
da

ta
 in

 re
lat

ion
 

to
 g

eo
log

ica
l 

str
uc

tu
re

 

 
W

he
th

er
 th

e 
or

ien
ta

tio
n 

of
 sa

m
pli

ng
 a

ch
iev

es
 u

nb
ias

ed
 

sa
m

pli
ng

 o
f p

os
sib

le 
str

uc
tu

re
s a

nd
 th

e 
ex

te
nt

 to
 w

hic
h 

th
is 

is 
kn

ow
n,

 co
ns

ide
rin

g 
th

e 
de

po
sit

 ty
pe

. 
 

If 
th

e 
re

lat
ion

sh
ip 

be
tw

ee
n 

th
e 

dr
illi

ng
 o

rie
nt

at
ion

 a
nd

 th
e 

or
ien

ta
tio

n 
of

 ke
y m

ine
ra

lis
ed

 st
ru

ctu
re

s i
s c

on
sid

er
ed

 to
 

ha
ve

 in
tro

du
ce

d 
a 

sa
m

pli
ng

 b
ias

, t
his

 sh
ou

ld 
be

 
as

se
ss

ed
 a

nd
 re

po
rte

d 
if m

at
er

ial
. 

 
D

ril
lh

ol
es

 w
er

e 
or

ie
nt

ed
 a

nd
 d

ril
le

d 
ve

rti
ca

lly
. 

 
In

 a
re

as
 o

f s
te

ep
 b

ed
di

ng
 d

ip
, d

ril
lh

ol
es

 o
fte

n 
ha

ve
 a

 h
ig

h 
pe

rc
en

ta
ge

 o
f d

ev
ia

tio
n.

  

 
Ve

rti
ca

lit
y 

da
ta

 
w

as
 

ac
qu

ire
d 

du
rin

g 
ge

op
hy

si
ca

l 
lo

gg
in

g 
an

d 
ha

s 
be

en
 

us
ed

 
fo

r 
un

am
bi

gu
ou

s 
lo

ca
tio

n 
of

 t
he

 c
oa

l s
ea

m
s 

fo
r 

90
%

 o
f 

bo
re

ho
le

s 
us

ed
 f

or
 d

ev
el

op
m

en
t 

of
 

ge
ol

og
ic

al
 m

od
el

s.
 

 
C

or
e 

or
ie

nt
at

io
n 

ha
s 

no
t 

be
en

 m
ea

su
re

d.
 C

or
e 

ho
le

s 
ha

ve
 b

ee
n 

or
ie

nt
ed

 a
nd

 d
ril

le
d 

ve
rti

ca
lly

. 

 
Th

e 
us

e 
of

 d
ow

nh
ol

e 
de

vi
at

io
n 

fo
r d

ev
ia

te
d 

bo
re

ho
le

s 
is

 s
uf

fic
ie

nt
 fo

r u
na

m
bi

gu
ou

s 
lo

ca
tio

n 
of

 th
e 

co
al

 s
ea

m
s 

an
d 

fo
llo

w
s 

st
an

da
rd

 in
du

st
ry

 p
ra

ct
ic

es
. 

Sa
m

ple
 se

cu
rit

y 
 

Th
e 

m
ea

su
re

s t
ak

en
 to

 e
ns

ur
e 

sa
m

ple
 se

cu
rit

y. 
 

C
or

e 
sa

m
pl

es
 a

re
 b

ag
ge

d 
by

 t
he

 g
eo

lo
gi

st
 a

nd
 d

is
pa

tc
he

d 
th

ro
ug

h 
th

e 
Ya

rr
ab

ee
 M

in
e 

St
or

es
 fo

r d
is

pa
tc

h.
 S

am
pl

es
 a

re
 tr

an
sp

or
te

d 
to

 th
e 

la
bo

ra
to

ry
 b

y 
de

di
ca

te
d 

co
ur

ie
r s

er
vi

ce
.  

 
Sa

m
pl

e 
in

st
ru

ct
io

ns
 a

re
 p

ro
vi

de
d 

to
 th

e 
la

bo
ra

to
ry

. 
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

 
N

o 
sa

m
pl

es
 h

av
e 

go
ne

 m
is

si
ng

 to
 d

at
e.

 

 
In

 li
gh

t o
f t

he
 b

ul
k 

co
m

m
od

ity
 n

at
ur

e 
of

 c
oa

l, 
no

 h
ig

he
r l

ev
el

 s
ec

ur
ity

 m
ea

su
re

s 
ar

e 
de

em
ed

 
ne

ce
ss

ar
y 

si
nc

e 
it 

is
 v

er
y 

un
lik

el
y 

to
 b

e 
su

bj
ec

t t
o 

m
at

er
ia

l i
m

pa
ct

 fr
om

 s
am

pl
e 

ta
m

pe
rin

g 
th

ef
t o

r l
os

s.
 

Au
dit

s o
r 

re
vie

ws
 

 
Th

e 
re

su
lts

 o
f a

ny
 a

ud
its

 o
r r

ev
iew

s o
f s

am
pli

ng
 

te
ch

niq
ue

s a
nd

 d
at

a.
 

 
N

o 
ex

te
rn

al
 a

ud
its

 h
av

e 
be

en
 p

er
fo

rm
ed

. 

Se
ct

io
n 

2 R
ep

or
tin

g 
of

 E
xp

lo
ra

tio
n 

Re
su

lts
 

(C
rit

er
ia

 li
st

ed
 in

 th
e 

pr
ec

ed
in

g 
se

ct
io

n 
al

so
 a

pp
ly

 to
 th

is
 s

ec
tio

n.
) 

C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

M
ine

ra
l 

te
ne

m
en

t a
nd

 
lan

d 
te

nu
re

 
sta

tu
s 

 
Ty

pe
, r

ef
er

en
ce

 n
am

e/
nu

m
be

r, 
loc

at
ion

 a
nd

 o
wn

er
sh

ip 
inc

lud
ing

 a
gr

ee
m

en
ts 

or
 m

at
er

ial
 is

su
es

 w
ith

 th
ird

 
pa

rti
es

 su
ch

 a
s j

oin
t v

en
tu

re
s, 

pa
rtn

er
sh

ips
, o

ve
rri

din
g 

ro
ya

ltie
s, 

na
tiv

e 
titl

e 
int

er
es

ts,
 h

ist
or

ica
l s

ite
s, 

wi
lde

rn
es

s 
or

 n
at

ion
al 

pa
rk

 a
nd

 e
nv

iro
nm

en
ta

l s
et

tin
gs

. 
 

Th
e 

se
cu

rit
y o

f t
he

 te
nu

re
 h

eld
 a

t t
he

 tim
e 

of
 re

po
rti

ng
 

alo
ng

 w
ith

 a
ny

 kn
ow

n 
im

pe
dim

en
ts 

to
 o

bt
ain

ing
 a

 
lic

en
se

 to
 o

pe
ra

te
 in

 th
e 

ar
ea

. 

 
Al

l 
R

es
ou

rc
es

 l
ie

 w
ith

in
 m

in
in

g 
le

as
es

 h
el

d 
by

 Y
C

C
. 

Th
er

e 
ar

e 
no

 j
oi

nt
 v

en
tu

re
s,

 
pa

rtn
er

sh
ip

s,
 o

ve
rr

id
in

g 
ro

ya
lti

es
, 

na
tiv

e 
tit

le
 i

nt
er

es
ts

, 
hi

st
or

ic
al

 s
ite

s 
or

 w
ild

er
ne

ss
 o

r 
na

tio
na

l p
ar

k 
an

d 
en

vi
ro

nm
en

ta
l s

et
tin

gs
 o

ve
r t

he
se

 m
in

in
g 

le
as

es
. 

 
Th

e 
m

in
in

g 
le

as
e 

st
at

us
 is

 li
st

ed
 in

 T
ab

le
 C

1,
 a

nd
 s

ho
w

n 
in

 th
e 

ta
bl

e 
be

lo
w

: 

 
Ex

plo
ra

tio
n 

do
ne

 
by

 o
th

er
 p

ar
tie

s 
 

Ac
kn

ow
led

gm
en

t a
nd

 a
pp

ra
isa

l o
f e

xp
lor

at
ion

 b
y o

th
er

 
pa

rti
es

. 
 

Ap
pr

ox
im

at
el

y 
40

%
 o

f t
he

 e
xp

lo
ra

tio
n 

w
as

 c
om

pl
et

ed
 b

y 
an

te
ce

de
nt

s 
to

 F
el

ix
 R

es
ou

rc
es

 
w

ho
 b

ec
am

e 
th

e 
ow

ne
r o

f Y
ar

ra
be

e 
in

 2
00

7.
 

 
Ap

pr
ox

im
at

el
y 

60
%

 o
f 

th
e 

ho
le

s 
ha

ve
 b

ee
n 

dr
ille

d 
si

nc
e 

20
07

 w
he

n 
Fe

lix
 R

es
ou

rc
es

 
ac

qu
ire

d 
Ya

rr
ab

ee
.  
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

 
Th

e 
pr

ev
io

us
 C

om
pe

te
nt

 P
er

so
n 

(M
r. 

S
tu

ar
t W

hy
te

) 
w

ho
 h

as
 b

ee
n 

em
pl

oy
ed

 a
t Y

ar
ra

be
e 

si
nc

e 
20

07
 h

as
 fu

ll 
kn

ow
le

dg
e 

of
 th

is
 p

os
t 2

00
7 

ex
pl

or
at

io
n,

 a
nd

 h
as

 p
ro

vi
de

d 
th

e 
cu

rr
en

t 
C

om
pe

te
nt

 P
er

so
n 

w
ith

 h
is

 p
er

so
na

l i
ns

ig
ht

s.
 

 
Al

l k
no

w
n 

hi
st

or
ic

al
 d

ril
lin

g 
ha

s 
be

en
 in

co
rp

or
at

ed
 in

to
 th

e 
Ya

rr
ab

ee
 g

eo
lo

gi
ca

l d
at

ab
as

e.
 

Th
e 

te
rm

 ‘h
is

to
ric

al
 d

ril
lin

g’
 u

se
d 

by
 Y

ar
ra

be
e,

 r
ef

er
s 

to
 a

ll 
bo

re
ho

le
s 

co
m

pl
et

ed
 p

rio
r 

to
 

20
07

.  

 
N

o 
dr

ill
in

g 
is

 c
on

du
ct

ed
 o

n 
YC

C
 m

in
in

g 
le

as
es

 b
y 

ot
he

r p
ar

tie
s.

 

Ge
olo

gy
 

 
De

po
sit

 ty
pe

, g
eo

log
ica

l s
et

tin
g 

an
d 

sty
le 

of
 

m
ine

ra
lis

at
ion

. 
 

Th
e 

Ya
rr

ab
ee

 d
ep

os
it 

is
 lo

ca
te

d 
w

ith
in

 th
e 

R
an

ga
l C

oa
l M

ea
su

re
s 

of
 th

e 
B

la
ck

w
at

er
 G

ro
up

, 
an

d 
is

 lo
ca

te
d 

on
 th

e 
ea

st
er

n 
ed

ge
 o

f t
he

 B
ow

en
 B

as
in

, a
dj

ac
en

t t
o 

th
e 

D
aw

so
n 

te
ct

on
ic

 
Zo

ne
.  

 
Th

e 
Ya

rr
eb

ee
 d

ep
os

it 
is

 lo
ca

te
d 

be
tw

ee
n 

th
e 

Ya
rr

ab
ee

 fa
ul

t o
n 

th
e 

ea
st

 a
nd

 th
e 

Je
llin

ba
h 

fa
ul

t o
n 

th
e 

w
es

t, 
bo

th
 fa

ul
ts

 b
ei

ng
 th

ru
st

s 
an

d 
up

-th
ro

w
n 

to
 th

e 
ea

st
. 

 
Th

e 
Ya

rr
ab

ee
 R

es
ou

rc
e 

is
 lo

ca
te

d 
on

 a
n 

as
ym

m
et

ric
 s

yn
cl

in
e 

th
at

 p
lu

ng
es

 to
 th

e 
SS

E.
 T

he
 

w
es

te
rn

 li
m

b 
of

 th
e 

sy
nc

lin
e 

is
 c

ha
ra

ct
er

is
ed

 b
y 

st
ee

p 
di

ps
 a

nd
 s

ig
ni

fic
an

t c
ru

st
al

 s
ho

rte
ni

ng
 

du
e 

to
 o

ve
r t

hr
us

tin
g 

of
 s

tra
ta

.  

 
Se

co
nd

ar
y 

an
tic

lin
e 

an
d 

sy
nc

lin
e 

st
ru

ct
ur

es
 a

re
 s

up
er

im
po

se
d 

on
 th

e 
ov

er
ar

ch
in

g 
sy

nc
lin

e 
st

ru
ct

ur
e,

 w
ith

 a
nt

ic
lin

es
 b

ei
ng

 s
ub

je
ct

 t
o 

cr
us

ta
l s

ho
rte

ni
ng

 w
hi

ch
 is

 o
bs

er
ve

d 
by

 t
hr

us
t 

st
ru

ct
ur

es
 b

ei
ng

 lo
ca

te
d 

in
 c

lo
se

 p
ro

xi
m

ity
 to

 th
e 

ax
ia

l s
tru

ct
ur

es
 o

f t
he

 a
nt

ic
lin

es
. 

 
Th

e 
R

es
ou

rc
e 

ar
ea

 is
 c

ur
re

nt
ly

 e
va

lu
at

ed
 fo

r o
pe

n 
cu

t e
xt

ra
ct

io
n 

on
ly

, b
ec

au
se

 it
s 

st
ru

ct
ur

al
 

co
m

pl
ex

ity
 is

 c
ur

re
nt

ly
 p

er
ce

iv
ed

 to
 p

re
cl

ud
e 

un
de

rg
ro

un
d 

ex
tra

ct
io

n.
  

 
Th

e 
de

po
si

t d
im

en
si

on
s 

ar
e 

ap
pr

ox
im

at
el

y 
15

 k
m

 in
 le

ng
th

 n
or

th
-s

ou
th

, b
y 

10
 k

m
 in

 w
id

th
 

w
es

t-e
as

t. 

 
Ya

rr
ab

ee
 p

ro
du

ct
 c

oa
l i

s 
a 

w
el

l-e
st

ab
lis

he
d,

 lo
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 d
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e 
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e 
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g 
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- 
co
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r s
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y;
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lo
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; 
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- 
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C
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e 
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d 
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 s
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ra
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at
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at
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r b
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 d
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 d
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 c
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r c
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 d
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t c
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 b
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r c
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 d
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at
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 m
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; 
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 C
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f d
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r d
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 d
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 b
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re
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 d
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 d
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 d
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 c
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 b
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 p
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t d
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at
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, c
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 p
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l C
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er

n 
U

nd
er

gr
ou

nd
 a

nd
, 

N
ew

la
nd

s 
N

or
th
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 C
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ra
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 s
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 o
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 p
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 d
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l C
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 o
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 D
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r c
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 m
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 d
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at
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at
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ra
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 c
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 c
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 c
or

re
la

tio
n 

ar
e 

re
la

tiv
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 d
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al

 th
ic

ke
ni

ng
 o

f s
ea

m
s,
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 d
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ra
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 d
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 c
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C
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 d
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 C
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l c
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 b
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 c
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 b
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 p
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 p
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 m
ar

ke
rs

 u
se

d 
to

 a
ss

is
t w

ith
 s

ea
m

 id
en

tif
ic

at
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ra
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r b
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 p
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ic
kn

es
s 

an
d 

ge
op

hy
si

ca
l s

ig
na

tu
re

s 
of

 th
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m
m
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 b
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 p
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 b
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 p
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 p
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 o
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r o
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 d
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l l
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 d

ep
os

it.
 A

s 
a 

re
su

lt,
 f

iv
e 

di
sc

on
ne

ct
ed

 d
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 c
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at
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 d
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t o
f e

xtr
em

e 
gr

ad
e 

va
lue

s, 
do

m
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 p
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 d
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 d
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f c
he

ck
 e

sti
m

at
es

, p
re

vio
us

 e
sti

m
at

es
 

an
d/

or
 m
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 p
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at
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 m
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 d
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th
e 

sy
nc

lin
e.

  

 
St

ru
ct

ur
e 

m
od

el
s 

w
er

e 
cr

ea
te

d 
at

 1
0 

m
 m

es
h 

si
ze

, a
nd

 c
oa

l q
ua

lit
y 

m
od

el
lin

g 
cr

ea
te

d 
w

ith
 

a 
50

 m
 m

es
h 

si
ze

. T
he

 m
es

h 
si

ze
s 

w
er

e 
se

le
ct

ed
 to

 a
ch

ie
ve

 th
e 

m
os

t r
ep

re
se

nt
at

iv
e 

m
od

el
s.

 

 
Fa

ul
ts

 a
re

 m
od

el
le

d 
as

 v
er

tic
al

 fa
ul

ts
. T

hi
s 

pr
oc

es
s 

is
 c

on
si

de
re

d 
ac

ce
pt

ab
le

 d
ue

 to
 th

e 
fa

ct
 

th
at

 h
ig

h 
co

al
 lo

ss
es

 o
cc

ur
 d

ur
in

g 
m

in
in

g 
pr

oc
es

s 
in

 th
e 

vi
ci

ni
ty

 o
f f

au
lts

, a
nd

 a
ny

 r
ep

ea
t 

se
am

s 
ha

ve
 re

la
tiv

el
y 

lo
w

 c
oa

l r
ec

ov
er

y.
 S

ea
m

 o
ve

rla
p 

on
 la

rg
e 

fa
ul

ts
 h

as
 b

ee
n 

m
od

el
le

d 
w

he
re

 th
e 

re
pe

at
ed

 s
ea

m
 is

 c
or

re
la

ta
bl

e 
be

tw
ee

n 
m

ul
tip

le
 h

ol
es

.  
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

va
ria

ble
s o

f e
co

no
m

ic 
sig

nif
ica

nc
e 

(e
g 

su
lph

ur
 fo

r a
cid

 
m

ine
 d

ra
ina

ge
 ch

ar
ac

te
ris

at
ion

). 
 

In
 th

e 
ca

se
 o

f b
loc

k m
od

el 
int

er
po

lat
ion

, t
he

 b
loc

k s
ize

 in
 

re
lat

ion
 to

 th
e 

av
er

ag
e 

sa
m

ple
 sp

ac
ing

 a
nd

 th
e 

se
ar

ch
 

em
plo

ye
d.

 
 

An
y a

ss
um

pt
ion

s b
eh

ind
 m

od
ell

ing
 o

f s
ele

cti
ve

 m
ini

ng
 

un
its

. 
 

An
y a

ss
um

pt
ion

s a
bo

ut
 co

rre
lat

ion
 b

et
we

en
 va

ria
ble

s. 
 

De
sc

rip
tio

n 
of

 h
ow

 th
e 

ge
olo

gic
al 

int
er

pr
et

at
ion

 w
as

 
us

ed
 to

 co
nt

ro
l th

e 
re

so
ur

ce
 e

sti
m

at
es

. 
 

Di
sc

us
sio

n 
of

 b
as

is 
fo

r u
sin

g 
or

 n
ot

 u
sin

g 
gr

ad
e 

cu
ttin

g 
or

 ca
pp

ing
. 

 
Th

e 
pr

oc
es

s o
f v

ali
da

tio
n,

 th
e 

ch
ec

kin
g 

pr
oc

es
s u

se
d,

 
th

e 
co

m
pa

ris
on

 o
f m

od
el 

da
ta

 to
 d

rill
ho

le 
da

ta
, a

nd
 u

se
 

of
 re

co
nc

ilia
tio

n 
da

ta
 if 

av
ail

ab
le.

 

 
Tr

en
d 

st
rin

gs
 w

er
e 

us
ed

 to
 c

on
tro

l t
he

 m
od

el
 in

 c
om

pl
ex

 a
re

as
 o

f t
ig

ht
 fo

ld
in

g,
 v

er
tic

al
 s

ea
m

 
di

p,
 a

nd
 fa

ul
t d

is
pl

ac
em

en
t. 

 
Li

m
its

 to
 d

at
a 

ha
ve

 b
ee

n 
ap

pl
ie

d 
to

 c
oa

l q
ua

lit
y 

an
d 

se
am

 th
ic

kn
es

s 
gr

id
s.

 T
hi

s 
lim

its
 th

e 
m

od
el

 t
hi

ck
ne

ss
 a

nd
 c

oa
l q

ua
lit

y 
at

tri
bu

te
 r

an
ge

s 
to

 t
he

 m
ax

im
um

 a
nd

 m
in

im
um

 v
al

ue
s 

w
ith

in
 th

e 
da

ta
 s

et
.  

 
Fa

ul
t t

hi
ck

en
ed

 c
or

ed
 h

ol
e 

se
am

 th
ic

kn
es

se
s 

ha
ve

 n
ot

 b
ee

n 
tri

m
m

ed
 to

 th
e 

av
er

ag
e 

se
am

 
th

ic
kn

es
s 

to
 e

ns
ur

e 
th

at
 th

e 
en

tir
e 

se
am

 q
ua

lit
y 

re
su

lt 
ca

n 
be

 c
om

po
si

te
d 

an
d 

us
ed

 in
 th

e 
m

od
el

. 
Fa

ul
t 

th
ic

ke
ne

d 
co

re
d 

ho
le

 s
ea

m
 a

re
 e

xc
lu

de
d 

fro
m

 g
en

er
at

in
g 

st
ru

ct
ur

e 
an

d 
th

ic
kn

es
s 

gr
id

s.
 S

tu
ar

t W
hy

te
 e

st
im

at
es

 th
at

 le
ss

 th
an

 5
%

 o
f c

or
ed

 h
ol

e 
se

am
 in

te
rs

ec
tio

ns
 

ar
e 

fa
ul

t a
ffe

ct
ed

. 

 
Th

e 
pi

lo
t o

pe
n 

ho
le

 a
t t

he
 s

ite
 o

f t
he

 e
xc

lu
de

d 
co

re
d 

ho
le

 is
 u

se
d 

to
 c

on
tro

l s
ea

m
 th

ic
kn

es
s 

fo
r t

he
 re

pe
at

ed
 s

ea
m

 s
ec

tio
n 

an
d 

th
e 

no
n-

re
pe

at
ed

 s
ea

m
 s

ec
tio

n 
in

 th
e 

st
ru

ct
ur

al
 m

od
el

. 

 
Th

e 
na

m
es

 a
nd

 d
et

ai
ls

 o
f t

he
 fo

ur
 m

od
el

s 
ar

e 
sh

ow
n 

in
 b

el
ow

. 

 
M

ois
tu

re
 

 
W

he
th

er
 th

e 
to

nn
ag

es
 a

re
 e

sti
m

at
ed

 o
n 

a 
dr

y b
as

is 
or

 
wi

th
 n

at
ur

al 
m

ois
tu

re
, a

nd
 th

e 
m

et
ho

d 
of

 d
et

er
m

ina
tio

n 
of

 th
e 

m
ois

tu
re

 co
nt

en
t. 

 
Th

er
e 

ar
e 

no
 to

ta
l m

oi
st

ur
e 

de
te

rm
in

at
io

ns
 fo

r 
Ya

rr
ab

ee
 in

 s
itu

 c
oa

l. 
Ai

r 
dr

ie
d 

de
ns

ity
 h

as
 

be
en

 a
dj

us
te

d 
to

 a
n 

in
 s

itu
 b

as
is

 u
si

ng
 th

e 
Pr

es
to

n 
& 

Sa
nd

er
s 

eq
ua

tio
n 

us
in

g 
an

 a
ss

um
ed

 
in

 s
itu

 m
oi

st
ur

e 
of

 5
.5

%
, w

hi
ch

 is
 c

om
m

en
su

ra
te

 w
ith

 th
e 

co
al

 ra
nk

. T
he

 s
el

ec
tio

n 
of

 a
 to

ta
l 

m
oi

st
ur

e 
es

tim
at

e 
of

 4
%

 to
 6

%
 w

ill 
no

t m
ak

e 
a 

m
at

er
ia

l d
iff

er
en

ce
 to

 th
e 

R
es

ou
rc

e 
to

nn
ag

e 
es

tim
at

e.
 T

he
re

fo
re

 th
e 

C
om

pe
te

nt
 P

er
so

n 
co

ns
id

er
s 

th
at

 fu
rth

er
 d

is
cu

ss
io

n 
ab

ou
t c

ha
ng

es
 

of
 th

e 
to

ta
l m

oi
st

ur
e 

as
su

m
pt

io
n 

of
 5

.5
%

 is
 n

ot
 r

el
ev

an
t. 

Th
e 

bi
gg

es
t l

ev
er

s 
fo

r 
R

es
ou

rc
e 

va
ria

bi
lit

y 
ar

e 
st

ru
ct

ur
al

. 

Cu
t-o

ff 
pa

ra
m

et
er

s 
 

Th
e 

ba
sis

 o
f t

he
 a

do
pt

ed
 cu

t-o
ff 

gr
ad

e(
s)

 o
r q

ua
lity

 
pa

ra
m

et
er

s a
pp

lie
d.

 
 

M
in

im
um

 s
ea

m
 th

ic
kn

es
se

s 
ar

e 
de

te
rm

in
ed

 b
y 

th
e 

st
ru

ct
ur

al
 c

om
pl

ex
ity

 o
f e

ac
h 

R
es

ou
rc

e 
do

m
ai

n,
 a

nd
 in

 c
on

ju
nc

tio
n 

w
ith

 p
ra

ct
ic

al
 m

in
in

g 
lim

ita
tio

ns
, a

s 
w

el
l a

s 
co

ns
ul

ta
tio

n 
w

ith
 m

in
e 

pl
an

ni
ng

 e
ng

in
ee

rs
. I

n 
ar

ea
s 

of
 lo

w
 s

tru
ct

ur
al

 c
om

pl
ex

ity
, s

ea
m

 th
ic

kn
es

s 
lim

it 
ar

e 
as

 th
in

 
as

 3
0 

cm
 f

or
 t

he
 C

as
to

r 
U

pp
er

 s
ea

m
 in

 t
he

 Y
ar

ra
be

e 
ea

st
 a

re
a,

 b
ut

 n
om

in
al

ly
 a

 0
.5

 m
 

m
in

im
um

 th
ic

kn
es

s 
is

 u
se

d 
fo

r 
th

e 
ot

he
r 

se
am

s.
 N

o 
se

am
 th

ic
kn

es
s 

lim
it 

is
 a

pp
lie

d 
w

he
re

 
se

am
s 

ad
jo

in
 (c

oa
le

sc
e)

 w
ith

 o
th

er
 s

ea
m

s.
 

 
45

%
 ra

w
 a

sh
 is

 u
se

d 
as

 a
n 

up
pe

r 
lim

it 
fo

r r
aw

 c
oa

l q
ua

lit
y,

 b
ut

 it
 is

 e
xt

re
m

el
y 

ra
re

 fo
r r

aw
 

as
h 

to
 re

ac
h 

th
is

 li
m

it.
 

 
R

es
ou

rc
e 

cu
t 

of
f 

lim
its

 a
ls

o 
in

cl
ud

e 
th

e 
20

:1
 v

er
tic

al
 in

 s
itu

 s
tri

pp
in

g 
ra

tio
 t

o 
th

e 
lo

w
es

t 
m

in
ea

bl
e 

co
al

 s
ea

m
. 
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

 
Th

e 
lo

w
es

t m
in

ea
bl

e 
co

al
 s

ea
m

 in
 a

ll 
ar

ea
s 

is
 th

e 
P

ol
lu

x 
se

am
, e

xc
ep

t f
or

 th
e 

YE
S 

ar
ea

 
w

hi
ch

 m
in

es
 to

 th
e 

Pi
sc

es
 s

ea
m

.  

M
ini

ng
 fa

cto
rs

 o
r 

as
su

m
pt

ion
s 

 
As

su
m

pt
ion

s m
ad

e 
re

ga
rd

ing
 p

os
sib

le 
m

ini
ng

 m
et

ho
ds

, 
m

ini
m

um
 m

ini
ng

 d
im

en
sio

ns
 a

nd
 in

te
rn

al 
(o

r, 
if 

ap
pli

ca
ble

, e
xte

rn
al)

 m
ini

ng
 d

ilu
tio

n.
 It

 is
 a

lw
ay

s 
ne

ce
ss

ar
y a

s p
ar

t o
f t

he
 p

ro
ce

ss
 o

f d
et

er
m

ini
ng

 
re

as
on

ab
le 

pr
os

pe
cts

 fo
r e

ve
nt

ua
l e

co
no

m
ic 

ex
tra

cti
on

 
to

 co
ns

ide
r p

ot
en

tia
l m

ini
ng

 m
et

ho
ds

, b
ut

 th
e 

as
su

m
pt

ion
s m

ad
e 

re
ga

rd
ing

 m
ini

ng
 m

et
ho

ds
 a

nd
 

pa
ra

m
et

er
s w

he
n 

es
tim

at
ing

 M
ine

ra
l R

es
ou

rc
es

 m
ay

 n
ot

 
alw

ay
s b

e 
rig

or
ou

s. 
W

he
re

 th
is 

is 
th

e 
ca

se
, t

his
 sh

ou
ld 

be
 re

po
rte

d 
wi

th
 a

n 
ex

pla
na

tio
n 

of
 th

e 
ba

sis
 o

f t
he

 
m

ini
ng

 a
ss

um
pt

ion
s m

ad
e.

 

 
O

pe
n 

cu
t 

m
in

in
g 

m
et

ho
ds

 u
si

ng
 t

ru
ck

 a
nd

 s
ho

ve
l /

 e
xc

av
at

or
 a

re
 c

on
si

de
re

d 
to

 b
e 

th
e 

su
ita

bl
e 

m
et

ho
d 

of
 o

pe
ra

tio
n.

 

 
U

nd
er

gr
ou

nd
 e

xt
ra

ct
io

n 
m

et
ho

ds
 h

av
e 

no
t b

ee
n 

co
ns

id
er

ed
 a

t t
hi

s 
st

ag
e 

of
 e

va
lu

at
io

n 
du

e 
to

 th
e 

st
ru

ct
ur

al
 c

om
pl

ex
ity

 o
f t

he
 R

es
ou

rc
e 

ar
ea

, a
nd

 th
e 

la
rg

e 
op

en
 c

ut
 R

es
ou

rc
e 

th
at

 is
 

cu
rr

en
tly

 a
va

ila
bl

e.
 

M
et

all
ur

gic
al 

fa
cto

rs
 o

r 
as

su
m

pt
ion

s 

 
Th

e 
ba

sis
 fo

r a
ss

um
pt

ion
s o

r p
re

dic
tio

ns
 re

ga
rd

ing
 

m
et

all
ur

gic
al 

am
en

ab
ilit

y. 
It 

is 
alw

ay
s n

ec
es

sa
ry

 a
s p

ar
t 

of
 th

e 
pr

oc
es

s o
f d

et
er

m
ini

ng
 re

as
on

ab
le 

pr
os

pe
cts

 fo
r 

ev
en

tu
al 

ec
on

om
ic 

ex
tra

cti
on

 to
 co

ns
ide

r p
ot

en
tia

l 
m

et
all

ur
gic

al 
m

et
ho

ds
, b

ut
 th

e 
as

su
m

pt
ion

s r
eg

ar
din

g 
m

et
all

ur
gic

al 
tre

at
m

en
t p

ro
ce

ss
es

 a
nd

 p
ar

am
et

er
s m

ad
e 

wh
en

 re
po

rti
ng

 M
ine

ra
l R

es
ou

rc
es

 m
ay

 n
ot

 a
lw

ay
s b

e 
rig

or
ou

s. 
W

he
re

 th
is 

is 
th

e 
ca

se
, t

his
 sh

ou
ld 

be
 re

po
rte

d 
wi

th
 a

n 
ex

pla
na

tio
n 

of
 th

e 
ba

sis
 o

f t
he

 m
et

all
ur

gic
al 

as
su

m
pt

ion
s m

ad
e.

 

 
Ya

rr
ab

ee
 h

as
 a

 1
0 

ye
ar

 h
is

to
ry

 o
f 

w
as

h 
pl

an
t 

pe
rfo

rm
an

ce
 d

at
a 

av
ai

la
bl

e 
w

ith
 w

hi
ch

 t
o 

ca
lib

ra
te

 p
ro

du
ct

 y
ie

ld
 a

nd
 a

sh
 b

as
ed

 o
n 

bo
re

 c
or

e 
pr

ed
ic

tio
ns

. 

 
Th

e 
Ya

rr
ab

ee
 C

H
PP

 c
on

si
st

s 
of

 in
du

st
ry

 s
ta

nd
ar

d 
se

pa
ra

tio
n 

eq
ui

pm
en

t s
uc

h 
as

: 

- 
de

ns
e 

m
ed

ia
 c

yc
lo

ne
s;

 
- 

sp
ira

ls
; a

nd
 

- 
fro

th
 fl

ot
at

io
n.

 
 

W
as

ha
bi

lit
y 

te
st

in
g 

is
 p

er
fo

rm
ed

 o
n 

10
0 

m
m

 d
ia

m
et

er
 c

or
e 

to
 s

im
ul

at
e 

th
e 

fe
ed

 t
o 

th
e 

se
pa

ra
tin

g 
eq

ui
pm

en
t o

f t
he

 C
H

P
P.

 W
as

ha
bi

lit
y 

te
st

in
g 

of
 b

or
e 

co
re

 a
t Y

ar
ra

be
e 

ha
s 

on
ly

 
be

en
 a

 f
ea

tu
re

 o
f 

ex
pl

or
at

io
n 

si
nc

e 
20

11
, 

an
d 

af
te

r 
th

e 
C

H
P

P 
w

as
 c

on
st

ru
ct

ed
. 

Te
st

in
g 

fo
llo

w
s 

th
e 

W
as

ha
bi

lit
y 

Bo
re

co
re

 P
ro

ce
du

re
 ‘1

’ D
at

ed
 1

 J
ul

y 
20

12
 w

hi
ch

 in
cl

ud
es

; 

 
C

oa
l s

am
pl

es
 a

re
 s

iz
ed

 to
 th

re
e 

fra
ct

io
ns

: 

- 
-5

0 
m

m
 +

 1
 m

m
; 

- 
-1

 m
m

 +
 0

.1
25

 m
m

; a
nd

 
- 

-0
.1

25
 m

m
. 

 
Fl

oa
t s

in
k 

te
st

in
g 

is
 p

er
fo

rm
ed

 o
n 

th
e 

pl
us

 1
 m

m
 a

nd
 m

in
us

 1
 m

m
 b

y 
0.

12
5 

m
m

 s
iz

e 
fra

ct
io

ns
 

at
 th

e 
fo

llo
w

in
g 

se
pa

ra
tio

n 
de

ns
iti

es
: 

- 
F1

.3
0;

 
- 

F1
.3

5;
  

- 
F1

.4
0;

 
- 

F1
.4

5;
 

- 
F1

.5
0;

 
- 

F1
.5

5;
 

- 
F1

.6
0;
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

- 
F1

.6
5;

 
- 

F1
.7

0;
 

- 
F1

.8
0;

 a
nd

 
- 

F1
.9

0.
 

 
Se

qu
en

tia
l t

re
e 

fro
th

 fl
ot

at
io

n 
is

 p
er

fo
rm

ed
 o

n 
th

e 
m

in
us

 0
.1

25
 m

m
 fr

ac
tio

n.
 

 
C

le
an

 c
oa

l c
om

po
si

te
s 

ar
e 

pr
ep

ar
ed

 a
nd

 te
st

ed
 fo

r t
he

 F
1.

55
 a

nd
 S

1.
55

 fr
ac

tio
ns

 w
hi

ch
 a

re
 

te
st

ed
 fo

r t
he

 fo
llo

w
in

g:
  

- 
pr

ox
im

at
e 

an
al

ys
is

; 
- 

re
la

tiv
e 

de
ns

ity
; 

- 
to

ta
l s

ul
ph

ur
; 

- 
sp

ec
ifi

c 
en

er
gy

; 
- 

ph
os

ph
or

us
; a

nd
 

- 
H

ar
dg

ro
ve

 G
rin

da
bi

lit
y 

In
de

x.
 

 
Th

e 
fo

llo
w

in
g 

tra
ce

 e
le

m
en

ts
 a

re
 a

ls
o 

de
te

rm
in

ed
: 

- 
ar

se
ni

c;
 

- 
bo

ro
n;

 
- 

an
tim

on
y;

 
- 

se
le

ni
um

; 
- 

ca
dm

iu
m

; 
- 

le
ad

; 
- 

co
ba

lt;
 

- 
ch

ro
m

iu
m

; 
- 

co
pp

er
; 

- 
m

ol
yb

de
nu

m
; 

- 
ni

ck
el

; 
- 

tin
; 

- 
zi

nc
; 

- 
flu

or
in

e;
 

- 
m

er
cu

ry
; a

nd
 

- 
m

an
ga

ne
se

. 
 

W
as

ha
bi

lit
y 

an
d 

pr
od

uc
t 

co
al

 t
es

tin
g 

fo
llo

w
s 

ac
ce

pt
ed

 in
du

st
ry

 p
ra

ct
ic

e 
fo

r 
m

et
al

lu
rg

ic
al

 
co

al
. 

 
Ya

rr
ab

ee
 M

in
e 

cu
rr

en
tly

 p
ro

du
ce

s 
bo

th
 th

er
m

al
 a

nd
 P

C
I c

oa
l p

ro
du

ct
s.
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

 
Th

er
m

al
 c

oa
l c

an
 b

e 
so

ld
 a

s 
a 

by
pa

ss
 p

ro
du

ct
. 

 
PC

I c
oa

l r
eq

ui
re

s 
to

 b
e 

be
ne

fic
ia

te
d 

in
 th

e 
C

H
PP

. 

 
C

om
pa

ris
on

 o
f 

pr
ed

ic
te

d 
an

d 
ac

tu
al

 y
ie

ld
 o

n 
an

 a
nn

ua
lis

ed
 b

as
is

 a
t 

Ya
rr

ab
ee

 c
an

 b
e 

m
is

le
ad

in
g 

be
ca

us
e 

th
e 

m
in

e 
is

 o
pe

ra
te

d 
to

 m
ax

im
is

e 
re

ve
nu

e.
 

 
Th

e 
ch

oi
ce

 o
f 

pr
od

uc
in

g 
th

er
m

al
 o

r 
PC

I 
pr

od
uc

ts
 i

s 
a 

tra
de

-o
ff 

be
tw

ee
n 

re
ve

nu
e 

an
d 

de
cr

ea
se

d 
yi

el
d.

 P
C

I c
oa

l r
eq

ui
re

s 
to

 b
e 

be
ne

fic
ia

te
d 

w
hi

ch
 d

ec
re

as
es

 th
e 

ov
er

al
l y

ie
ld

 o
f 

th
e 

m
in

e,
 b

ut
 P

C
I c

oa
l g

en
er

al
ly

 a
ch

ie
ve

s 
a 

hi
gh

er
 p

ric
e 

th
an

 th
er

m
al

 c
oa

l. 

 
Th

e 
ch

oi
ce

 t
o 

pr
od

uc
e 

P
C

I 
co

al
 i

n 
pr

ef
er

en
ce

 t
o 

th
er

m
al

 c
oa

l 
is

 m
ad

e 
w

he
n 

th
e 

pr
ic

e 
di

ffe
re

nt
ia

l 
be

tw
ee

n 
PC

I 
an

d 
th

er
m

al
 p

ro
du

ct
s 

ex
ce

ed
s 

th
e 

lo
ss

 i
n 

pr
od

uc
t 

to
nn

ag
e 

of
 

th
er

m
al

 c
oa

l b
y 

be
ne

fic
ia

tin
g 

th
e 

by
pa

ss
 th

er
m

al
 c

oa
l t

o 
PC

I p
ro

du
ct

. 

En
vir

on
m

en
ta

l 
fa

cto
rs

 o
r 

as
su

m
pt

ion
s 

 
As

su
m

pt
ion

s m
ad

e 
re

ga
rd

ing
 p

os
sib

le 
wa

ste
 a

nd
 

pr
oc

es
s r

es
idu

e 
dis

po
sa

l o
pt

ion
s. 

It 
is 

alw
ay

s n
ec

es
sa

ry
 

as
 p

ar
t o

f t
he

 p
ro

ce
ss

 o
f d

et
er

m
ini

ng
 re

as
on

ab
le 

pr
os

pe
cts

 fo
r e

ve
nt

ua
l e

co
no

m
ic 

ex
tra

cti
on

 to
 co

ns
ide

r 
th

e 
po

te
nt

ial
 e

nv
iro

nm
en

ta
l im

pa
cts

 o
f t

he
 m

ini
ng

 a
nd

 
pr

oc
es

sin
g 

op
er

at
ion

. W
hil

e 
at

 th
is 

sta
ge

 th
e 

de
te

rm
ina

tio
n 

of
 p

ot
en

tia
l e

nv
iro

nm
en

ta
l im

pa
cts

, 
pa

rti
cu

lar
ly 

fo
r a

 g
re

en
fie

lds
 p

ro
jec

t, 
m

ay
 n

ot
 a

lw
ay

s b
e 

we
ll a

dv
an

ce
d,

 th
e 

sta
tu

s o
f e

ar
ly 

co
ns

ide
ra

tio
n 

of
 th

es
e 

po
te

nt
ial

 e
nv

iro
nm

en
ta

l im
pa

cts
 sh

ou
ld 

be
 re

po
rte

d.
 

W
he

re
 th

es
e 

as
pe

cts
 h

av
e 

no
t b

ee
n 

co
ns

ide
re

d 
th

is 
sh

ou
ld 

be
 re

po
rte

d 
wi

th
 a

n 
ex

pla
na

tio
n 

of
 th

e 
en

vir
on

m
en

ta
l a

ss
um

pt
ion

s m
ad

e.
 

 
C

ur
re

nt
 o

pe
ra

tio
ns

 a
re

 c
on

du
ct

ed
 u

nd
er

 a
n 

ap
pr

ov
ed

 E
nv

iro
nm

en
ta

l A
ut

ho
rit

y 
(“

EA
”).

 A
ll 

R
es

ou
rc

es
 a

re
 w

ith
in

 m
in

in
g 

le
as

es
. N

o 
is

su
es

 a
re

 e
xp

ec
te

d 
th

at
 w

ou
ld

 im
pa

ct
 th

e 
R

es
ou

rc
e 

es
tim

at
e.

 

Bu
lk 

de
ns

ity
 

 
W

he
th

er
 a

ss
um

ed
 o

r d
et

er
m

ine
d.

 If
 a

ss
um

ed
, t

he
 b

as
is 

fo
r t

he
 a

ss
um

pt
ion

s. 
If 

de
te

rm
ine

d,
 th

e 
m

et
ho

d 
us

ed
, 

wh
et

he
r w

et
 o

r d
ry

, t
he

 fr
eq

ue
nc

y o
f t

he
 m

ea
su

re
m

en
ts,

 
th

e 
na

tu
re

, s
ize

 a
nd

 re
pr

es
en

ta
tiv

en
es

s o
f t

he
 sa

m
ple

s. 
 

Th
e 

bu
lk 

de
ns

ity
 fo

r b
ulk

 m
at

er
ial

 m
us

t h
av

e 
be

en
 

m
ea

su
re

d 
by

 m
et

ho
ds

 th
at

 a
de

qu
at

ely
 a

cc
ou

nt
 fo

r v
oid

 
sp

ac
es

 (v
ug

s, 
po

ro
sit

y, 
et

c)
, m

ois
tu

re
 a

nd
 d

iffe
re

nc
es

 
be

tw
ee

n 
ro

ck
 a

nd
 a

lte
ra

tio
n 

zo
ne

s w
ith

in 
th

e 
de

po
sit

. 
 

Di
sc

us
s a

ss
um

pt
ion

s f
or

 b
ulk

 d
en

sit
y e

sti
m

at
es

 u
se

d 
in 

th
e 

ev
alu

at
ion

 p
ro

ce
ss

 o
f t

he
 d

iffe
re

nt
 m

at
er

ial
s. 

 
Th

e 
Ya

rr
ab

ee
 M

in
e 

ha
s 

be
en

 i
n 

op
er

at
io

n 
si

nc
e 

19
82

. 
Th

e 
de

ns
ity

 o
f 

th
e 

co
al

 a
nd

 i
ts

 
di

st
rib

ut
io

n 
w

ith
in

 th
e 

se
am

s 
is

 w
el

l k
no

w
n.

 

 
Th

e 
in

 s
itu

 d
en

si
ty

 is
 e

st
im

at
ed

 u
si

ng
 la

bo
ra

to
ry

 a
ir 

dr
ie

d 
re

la
tiv

e 
de

ns
ity

 a
nd

 a
dj

us
te

d 
to

 in
 

si
tu

 d
en

si
ty

 u
si

ng
 t

he
 P

re
st

on
 &

 S
an

de
rs

 m
et

ho
d 

us
in

g 
th

e 
as

su
m

ed
 in

 s
itu

 m
oi

st
ur

e 
of

 
5.

5%
. 

 
Th

e 
R

es
er

vi
ng

 p
ro

ce
ss

 u
se

s 
re

co
nc

ile
d 

pr
od

uc
tio

n 
nu

m
be

rs
 t

o 
as

si
gn

 c
oa

l 
re

co
ve

ry
 

pa
ra

m
et

er
s.

 

Cl
as

sif
ica

tio
n 

 
Th

e 
ba

sis
 fo

r t
he

 cl
as

sif
ica

tio
n 

of
 th

e 
M

ine
ra

l R
es

ou
rc

es
 

int
o 

va
ry

ing
 co

nf
ide

nc
e 

ca
te

go
rie

s. 
 

W
he

th
er

 a
pp

ro
pr

iat
e 

ac
co

un
t h

as
 b

ee
n 

ta
ke

n 
of

 a
ll 

re
lev

an
t f

ac
to

rs
 (i

e 
re

lat
ive

 co
nf

ide
nc

e 
in 

to
nn

ag
e/

gr
ad

e 
es

tim
at

ion
s, 

re
lia

bil
ity

 o
f in

pu
t d

at
a,

 co
nf

ide
nc

e 
in 

co
nt

inu
ity

 o
f g

eo
log

y a
nd

 m
et

al 
va

lue
s, 

qu
ali

ty,
 q

ua
nt

ity
 

 
Th

e 
cl

as
si

fic
at

io
n 

of
 th

e 
C

oa
l R

es
ou

rc
es

 in
to

 v
ar

yi
ng

 c
on

fid
en

ce
 c

at
eg

or
ie

s 
is

 b
as

ed
 o

n 
a 

st
an

da
rd

is
ed

 p
ro

ce
ss

 o
f 

ut
ilis

in
g 

po
in

ts
 o

f o
bs

er
va

tio
n 

(P
oO

) 
ac

co
rd

in
g 

to
 th

ei
r 

re
lia

bi
lit

y.
 

Th
e 

Po
O

s 
ar

e 
us

ed
 t

o 
ca

te
go

ris
e 

qu
an

tit
y 

an
d 

qu
al

ity
 c

on
tin

ui
ty

 (
or

 b
ot

h)
 o

r 
su

pp
or

t 
co

nt
in

ui
ty

. 
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

an
d 

dis
tri

bu
tio

n 
of

 th
e 

da
ta

). 
 

W
he

th
er

 th
e 

re
su

lt a
pp

ro
pr

iat
ely

 re
fle

cts
 th

e 
Co

m
pe

te
nt

 
Pe

rs
on

’s 
vie

w 
of

 th
e 

de
po

sit
. 

 
R

es
ou

rc
e 

cl
as

si
fic

at
io

n 
is

 b
as

ed
 o

n 
th

e 
C

om
pe

te
nt

 P
er

so
n’

s 
co

nf
id

en
ce

 o
f 

th
e 

se
am

 
co

nt
in

ui
ty

 a
nd

 c
oa

l q
ua

lit
y 

va
ria

bi
lit

y 
w

ith
in

 d
ril

lh
ol

es
. 

 
Se

am
 c

on
tin

ui
ty

 is
 t

he
 k

ey
 p

ar
am

et
er

 in
 s

tru
ct

ur
al

ly
 c

om
pl

ex
 d

ep
os

its
, 

w
hi

ch
 d

riv
es

 t
he

 
dr

illh
ol

e 
sp

ac
in

g 
as

 w
el

l a
s 

th
e 

R
es

ou
rc

e 
cl

as
si

fic
at

io
n 

m
ad

e 
by

 th
e 

C
om

pe
te

nt
 P

er
so

n.
 

 
Th

e 
ov

er
ar

ch
in

g 
re

qu
ire

m
en

t 
fo

r 
th

e 
C

om
pe

te
nt

 P
er

so
n 

is
 t

ha
t 

se
am

 c
on

tin
ui

ty
 c

an
 b

e 
de

m
on

st
ra

te
d.

 

 
A 

Q
ua

nt
ity

 P
oO

 h
as

 th
e 

fo
llo

w
in

g 
at

tri
bu

te
s:

 

- 
op

en
 o

r c
or

ed
 h

ol
e;

 
- 

se
am

 i
nt

er
va

l 
ge

op
hy

si
ca

lly
 l

og
ge

d,
 o

r 
W

he
re

 g
eo

ph
ys

ic
al

 d
at

a 
is

 m
is

si
ng

 f
or

 a
 

se
am

(s
), 

it 
is

 u
p 

to
 th

e 
C

om
pe

te
nt

 P
er

so
n’

s 
di

sc
re

tio
n 

to
 d

et
er

m
in

e 
if 

th
e 

se
am

 le
ve

l 
an

d 
th

ic
kn

es
s 

is
 c

on
si

st
en

t w
ith

 n
ea

re
st

 n
ei

gh
bo

ur
 b

or
eh

ol
es

; 
- 

do
w

nh
ol

e 
su

rv
ey

 d
at

a;
 a

nd
 

- 
re

lia
bl

e 
co

lla
r s

ur
ve

y.
 

 
A 

Q
ua

lit
y 

P
oO

 h
as

 th
e 

fo
llo

w
in

g 
at

tri
bu

te
s:

 

- 
co

re
d 

ho
le

; 
- 

lin
ea

r c
or

e 
re

co
ve

ry
 g

re
at

er
 th

an
 9

5%
; 

- 
re

lia
bl

e 
co

lla
r s

ur
ve

y;
 

- 
co

re
d 

ho
le

 in
 w

hi
ch

 1
00

%
 o

f t
he

 s
ea

m
 in

te
rv

al
 h

as
 b

ee
n 

co
re

d;
 

- 
se

am
 in

te
rv

al
 g

eo
ph

ys
ic

al
ly

 lo
gg

ed
; 

- 
if 

no
 g

eo
ph

ys
ic

s 
lo

g 
da

ta
 is

 a
va

ila
bl

e 
it 

is
 u

p 
to

 th
e 

C
om

pe
te

nt
 P

er
so

n’
s 

di
sc

re
tio

n 
to

 
de

te
rm

in
e 

if 
th

e 
se

am
 l

ev
el

 a
nd

 t
hi

ck
ne

ss
 i

s 
co

ns
is

te
nt

 w
ith

 n
ea

re
st

 n
ei

gh
bo

ur
 

bo
re

ho
le

s;
 

- 
ra

w
 c

oa
l a

sh
 (c

an
 b

e 
us

ed
 a

s 
a 

pr
ox

y 
fo

r r
el

at
iv

e 
de

ns
ity

 a
nd

 y
ie

ld
); 

an
d 

- 
ph

os
ph

or
us

 a
nd

 fl
uo

rin
e 

ar
e 

no
 lo

ng
er

 r
eq

ui
re

d 
in

 th
e 

Po
O

 d
ef

in
iti

on
 b

ec
au

se
 th

es
e 

re
st

ric
tio

ns
 h

av
e 

be
en

 re
la

xe
d 

in
 th

e 
m

ar
ke

ts
 th

at
 Y

ar
ra

be
e 

co
al

 is
 s

ol
d 

in
.  

 
Su

pp
or

t D
at

a 
fo

r P
oO

s 
ca

n 
in

cl
ud

e:
 

- 
in

 p
it 

m
ap

pi
ng

 d
at

a 
fo

r f
au

lts
 a

nd
 d

yk
es

; a
nd

 
- 

se
am

 fl
oo

r o
r r

oo
f s

ur
ve

y 
da

ta
. 

 
Th

e 
ra

di
i o

f i
nf

lu
en

ce
 fo

r P
oO

s 
w

er
e 

de
te

rm
in

ed
 b

y 
co

ns
id

er
at

io
n 

of
 th

e 
fo

llo
w

in
g 

fo
r e

ac
h 

co
al

 p
ly

: 

- 
se

am
 c

on
tin

ui
ty

; 
- 

va
ria

bi
lit

y 
of

 s
ea

m
 th

ic
kn

es
s;

 
- 

va
ria

bi
lit

y 
of

 in
te

rb
ur

de
n 

th
ic

kn
es

s;
 

- 
st

ru
ct

ur
al

 v
ar

ia
bi

lit
y;
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

- 
va

ria
bi

lit
y 

of
 c

oa
l q

ua
lit

y;
 a

nd
 

- 
re

vi
ew

 o
f t

he
 v

ar
ia

bi
lit

y 
of

 th
e 

ge
ol

og
y 

be
tw

ee
n 

bo
re

ho
le

s 
an

d 
th

e 
re

lia
bi

lit
y 

of
 b

or
eh

ol
e 

da
ta

. 
 

Th
e 

no
m

in
al

 P
oO

 s
pa

ci
ng

 a
nd

 ra
di

i o
f i

nf
lu

en
ce

 a
re

 s
ho

w
n 

in
 ta

bl
e 

be
lo

w
: 

 
 

Th
e 

C
om

pe
te

nt
 P

er
so

n 
is

 s
at

is
fie

d 
th

at
 th

e 
st

at
ed

 C
oa

l R
es

ou
rc

e 
cl

as
si

fic
at

io
n 

re
fle

ct
s 

th
e 

ge
ol

og
ic

al
 c

on
tro

ls
 in

te
rp

re
te

d 
an

d 
th

e 
es

tim
at

io
n 

co
ns

tra
in

ts
 o

f t
he

 d
ep

os
its

. 

Au
dit

s o
r 

re
vie

ws
 

 
Th

e 
re

su
lts

 o
f a

ny
 a

ud
its

 o
r r

ev
iew

s o
f M

ine
ra

l R
es

ou
rc

e 
es

tim
at

es
. 

 
N

o 
ex

te
rn

al
 a

ud
its

 h
av

e 
be

en
 c

on
du

ct
ed

. 

Di
sc

us
sio

n 
of

 
re

lat
ive

 
ac

cu
ra

cy
/ 

co
nf

ide
nc

e 

 
W

he
re

 a
pp

ro
pr

iat
e 

a 
sta

te
m

en
t o

f t
he

 re
lat

ive
 a

cc
ur

ac
y 

an
d 

co
nf

ide
nc

e 
lev

el 
in 

th
e 

M
ine

ra
l R

es
ou

rc
e 

es
tim

at
e 

us
ing

 a
n 

ap
pr

oa
ch

 o
r p

ro
ce

du
re

 d
ee

m
ed

 a
pp

ro
pr

iat
e 

by
 

th
e 

Co
m

pe
te

nt
 P

er
so

n.
 F

or
 e

xa
m

ple
, t

he
 a

pp
lic

at
ion

 o
f 

sta
tis

tic
al 

or
 g

eo
sta

tis
tic

al 
pr

oc
ed

ur
es

 to
 q

ua
nt

ify
 th

e 
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ea
m

. 
- 

R
O

M
 r

ec
ov

er
y 

is
 b

as
ed

 o
n 

re
co

nc
ilia

tio
n 

da
ta

 w
hi

ch
 i

nd
ic

at
es

 a
 r

ec
ov

er
y 

of
 1

00
%

 
ap

pl
ie

s 
to

 a
ll 

se
am

s 
ex

ce
pt

 th
e 

Ar
ie

s 
se

am
 w

ho
se

 c
oa

l r
ec

ov
er

y 
is

 s
et

 a
t 8

7%
 a

s 
th

is
 

se
am

 is
 th

ro
ug

h 
se

am
 b

la
st

ed
 a

nd
 s

uf
fe

rs
 h

ig
he

r l
os

se
s 

as
 a

 re
su

lt.
 

- 
Pr

es
to

n 
& 

Sa
nd

er
s 

fo
rm

ul
a 

ap
pl

ie
d 

to
 a

dj
us

t t
he

 c
oa

l R
D

 to
 a

n 
in

 s
itu

 m
oi

st
ur

e 
ba

si
s 

of
 

5.
5%

. 
- 

D
ilu

tio
n 

fo
r 

se
am

s 
th

at
 a

re
 w

as
he

d 
is

 b
as

ed
 o

n 
se

am
 d

ip
 a

nd
 r

an
ge

s 
fro

m
 3

%
 to

 9
%

. 
St

ru
ct

ur
al

ly
 c

om
pl

ex
 a

re
as

 o
f 

th
e 

pi
t 

ha
ve

 a
 d

ilu
tio

n 
m

ul
tip

lie
r 

w
hi

ch
 i

nc
re

as
es

 t
he

 
as

su
m

ed
 d

ilu
tio

n.
 T

he
 d

ilu
tio

n 
is

 a
ss

um
ed

 to
 h

av
e 

a 
de

ns
ity

 o
f 2

.0
 t/

m
3 

an
d 

as
h 

of
 8

5%
. 

- 
D

ilu
tio

n 
fo

r b
yp

as
s 

co
al

 is
 a

ls
o 

ba
se

d 
on

 s
ea

m
 d

ip
 a

nd
 ra

ng
es

 fr
om

 3
%

 to
 9

%
. D

ilu
tio

n 
m

ul
tip

lie
rs

 a
re

 in
cl

ud
ed

 in
 s

tru
ct

ur
al

ly
 c

om
pl

ex
 a

re
as

. 
Th

e 
di

lu
tio

n 
is

 a
ss

um
ed

 t
o 

be
 

m
ad

e 
up

 o
f h

ig
he

r a
sh

 “w
as

h 
co

al
” a

nd
 th

er
ef

or
e 

ha
s 

a 
de

ns
ity

 o
f 1

.6
 t/

m
3 

an
d 

as
h 

of
 

30
%

. 
- 

In
 s

itu
, R

O
M

 a
nd

 P
ro

du
ct

 m
oi

st
ur

e 
as

su
m

ed
 to

 b
e 

5.
5%

.  
 

In
fe

rr
ed

 R
es

ou
rc

es
 a

re
 n

ot
 in

cl
ud

ed
 in

 th
e 

es
tim

at
e 

of
 C

oa
l R

es
er

ve
s.

 In
fe

rr
ed

 R
es

ou
rc

es
 

ar
e 

in
cl

ud
ed

 in
 th

e 
Li

fe
 o

f M
in

e.
 

 
Al

l n
ec

es
sa

ry
 in

fra
st

ru
ct

ur
e 

is
 in

 p
la

ce
 a

nd
 o

pe
ra

tio
na

l. 
Ex

is
tin

g 
ha

ul
 r

oa
ds

 w
ill 

ne
ed

 to
 b

e 
ex

te
nd

ed
 a

s 
th

e 
m

in
e 

ad
va

nc
es

.  

M
et

all
ur

gic
al 

fa
cto

rs
 o

r 
as

su
m

pt
ion

s 

 
Th

e 
m

et
all

ur
gic

al 
pr

oc
es

s p
ro

po
se

d 
an

d 
th

e 
ap

pr
op

ria
te

ne
ss

 o
f t

ha
t p

ro
ce

ss
 to

 th
e 

sty
le 

of
 

m
ine

ra
lis

at
ion

. 
 

W
he

th
er

 th
e 

m
et

all
ur

gic
al 

pr
oc

es
s i

s w
ell

-te
ste

d 
te

ch
no

log
y o

r n
ov

el 
in 

na
tu

re
. 

 
Th

e 
na

tu
re

, a
m

ou
nt

 a
nd

 re
pr

es
en

ta
tiv

en
es

s o
f 

m
et

all
ur

gic
al 

te
st 

wo
rk

 u
nd

er
ta

ke
n,

 th
e 

na
tu

re
 o

f t
he

 
m

et
all

ur
gic

al 
do

m
ain

ing
 a

pp
lie

d 
an

d 
th

e 
co

rre
sp

on
din

g 
m

et
all

ur
gic

al 
re

co
ve

ry
 fa

cto
rs

 a
pp

lie
d.

 
 

An
y a

ss
um

pt
ion

s o
r a

llo
wa

nc
es

 m
ad

e 
fo

r d
ele

te
rio

us
 

ele
m

en
ts.

 
 

Th
e 

ex
ist

en
ce

 o
f a

ny
 b

ulk
 sa

m
ple

 o
r p

ilo
t s

ca
le 

te
st 

wo
rk

 
an

d 
th

e 
de

gr
ee

 to
 w

hic
h 

su
ch

 sa
m

ple
s a

re
 co

ns
ide

re
d 

re
pr

es
en

ta
tiv

e 
of

 th
e 

or
e 

bo
dy

 a
s a

 w
ho

le.
 

 
Pr

od
uc

t 
co

al
 a

t 
Ya

rr
ab

ee
 is

 p
ro

du
ce

d 
fro

m
 r

un
 o

f 
m

in
e 

by
pa

ss
 p

ro
du

ct
 c

oa
l a

nd
 w

as
he

d 
pr

od
uc

t c
oa

l. 

 
Ya

rr
ab

ee
 o

pe
ra

te
s 

a 
co

al
 h

an
dl

in
g 

an
d 

pr
ep

ar
at

io
n 

pl
an

t b
as

ed
 o

n 
in

du
st

ry
 s

ta
nd

ar
d 

de
ns

e 
m

ed
ia

 c
yc

lo
ne

s,
 s

pi
ra

ls
 a

nd
 fr

ot
h 

flo
at

at
io

n.
 T

hi
s 

pl
an

t i
s 

op
er

at
ed

 o
n 

a 
ca

m
pa

ig
n 

ba
si

s 
w

ith
 

fe
ed

 s
to

ck
pi

le
s 

bu
ilt

 to
 a

 ta
rg

et
 a

sh
 fr

om
 u

su
al

ly
 o

ne
 o

r 
tw

o 
co

ns
is

te
nt

 s
ea

m
s.

  W
as

hi
ng

 is
 

th
en

 b
at

ch
ed

 fo
r e

ac
h 

R
O

M
 w

as
h 

co
al

 s
to

ck
pi

le
.  

 
W

he
re

 R
O

M
 c

oa
l m

ee
ts

 m
ar

ke
ta

bl
e 

pr
od

uc
t s

pe
ci

fic
at

io
ns

 it
 is

 c
ru

sh
ed

 a
nd

 s
en

t t
o 

th
e 

tra
in

 
lo

ad
ou

t. 
Th

is
 is

 re
fe

rr
ed

 to
 a

s 
by

pa
ss

 c
oa

l. 
 

 
Bl

en
di

ng
 o

f c
oa

l f
ro

m
 th

es
e 

tw
o 

pr
oc

es
se

s 
pr

od
uc

e’
s 

PC
I a

nd
 th

er
m

al
 c

oa
l p

ro
du

ct
s.

  

 
Be

ca
us

e 
of

 th
e 

ca
m

pa
ig

n 
w

as
hi

ng
, w

as
h 

pl
an

t y
ie

ld
 is

 c
or

re
la

te
d 

w
ith

 R
O

M
 a

sh
 o

n 
a 

se
am

 
ba

si
s.

  T
hi

s 
co

rr
el

at
io

n 
al

lo
w

s 
pr

ed
ic

tio
n 

of
 a

ct
ua

l C
H

PP
 y

ie
ld

s 
fo

r e
ac

h 
se

am
 a

nd
 p

ly
 fr

om
 

ea
ch

 p
it.

 T
hi

s 
m

et
ho

d 
ha

s 
be

en
 u

se
d 

fo
r t

he
 e

st
im

at
io

n 
of

 M
ar

ke
ta

bl
e 

R
es

er
ve

s.
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

 
Fo

r m
ine

ra
ls 

th
at

 a
re

 d
ef

ine
d 

by
 a

 sp
ec

ific
at

ion
, h

as
 th

e 
or

e 
re

se
rv

e 
es

tim
at

ion
 b

ee
n 

ba
se

d 
on

 th
e 

ap
pr

op
ria

te
 

m
ine

ra
log

y t
o 

m
ee

t t
he

 sp
ec

ific
at

ion
s?

 

 
Fo

r 
al

l n
ew

 s
ea

m
s 

no
t c

ur
re

nt
ly

 m
in

ed
 a

t Y
ar

ra
be

e,
 la

bo
ra

to
ry

 w
as

ha
bi

lit
y 

da
ta

 is
 u

se
d 

to
 

de
te

rm
in

e 
pr

od
uc

t y
ie

ld
 a

nd
 s

pe
ci

fic
at

io
ns

.  

 
W

as
he

d 
pr

od
uc

t m
oi

st
ur

e 
is

 b
as

ed
 o

n 
sh

ip
pi

ng
 d

at
a 

co
lle

ct
ed

 a
t t

he
 p

or
t. 

 
Th

e 
op

er
at

io
na

l p
la

nt
 d

at
a 

su
pe

rs
ed

es
 b

ul
k 

sc
al

e 
te

st
 w

or
k.

   

 
Th

e 
Ya

rr
ab

ee
 d

ep
os

it 
co

nt
ai

ns
 a

re
as

 / 
se

am
s 

w
ith

 h
ig

h 
flu

or
in

e 
an

d 
ph

os
ph

or
ou

s 
co

nt
en

t. 
Th

is
 c

oa
l i

s 
cu

rr
en

tly
 s

ol
d 

as
 a

 th
er

m
al

 c
oa

l p
ro

du
ct

.  

En
vir

on
m

en
ta

l 
 

Th
e 

sta
tu

s o
f s

tu
die

s o
f p

ot
en

tia
l e

nv
iro

nm
en

ta
l im

pa
cts

 
of

 th
e 

m
ini

ng
 a

nd
 p

ro
ce

ss
ing

 o
pe

ra
tio

n.
 D

et
ail

s o
f w

as
te

 
ro

ck
 ch

ar
ac

te
ris

at
ion

 a
nd

 th
e 

co
ns

ide
ra

tio
n 

of
 p

ot
en

tia
l 

sit
es

, s
ta

tu
s o

f d
es

ign
 o

pt
ion

s c
on

sid
er

ed
 a

nd
, w

he
re

 
ap

pli
ca

ble
, t

he
 st

at
us

 o
f a

pp
ro

va
ls 

fo
r p

ro
ce

ss
 re

sid
ue

 
sto

ra
ge

 a
nd

 w
as

te
 d

um
ps

 sh
ou

ld 
be

 re
po

rte
d.

 

 
Al

l n
ec

es
sa

ry
 a

pp
ro

va
ls

 a
re

 in
 p

la
ce

 fo
r a

ll 
m

in
in

g 
ar

ea
s 

at
 Y

ar
ra

be
e.

 

 
R

ej
ec

ts
 w

ill 
be

 m
an

ag
ed

 o
n 

si
te

 a
s 

pe
r c

ur
re

nt
 a

pp
ro

va
ls

. 

 
W

at
er

 m
an

ag
em

en
t w

ill 
be

 m
an

ag
ed

 o
n 

si
te

 a
s 

pe
r c

ur
re

nt
 a

pp
ro

va
ls

. 

 
W

as
te

 r
es

id
ue

s 
w

ill 
be

 s
to

re
d 

in
 a

pp
ro

pr
ia

te
 f

ac
ilit

ie
s 

an
d 

di
sp

os
ed

 o
f, 

or
 t

re
at

ed
, 

in
 

ac
co

rd
an

ce
 w

ith
 e

nv
iro

nm
en

ta
l a

pp
ro

va
ls

. 

 
W

as
te

 w
at

er
 w

ill 
be

 s
to

re
d 

in
 a

pp
ro

pr
ia

te
 fa

ci
lit

ie
s 

an
d 

di
sp

os
ed

 o
f, 

or
 tr

ea
te

d 
fo

r r
ec

yc
lin

g,
 

in
 a

cc
or

da
nc

e 
w

ith
 e

nv
iro

nm
en

ta
l a

pp
ro

va
ls

. 

In
fra

str
uc

tu
re

 
 

Th
e 

ex
ist

en
ce

 o
f a

pp
ro

pr
iat

e 
inf

ra
str

uc
tu

re
: a

va
ila

bil
ity

 o
f 

lan
d 

fo
r p

lan
t d

ev
elo

pm
en

t, 
po

we
r, 

wa
te

r, 
tra

ns
po

rta
tio

n 
(p

ar
tic

ula
rly

 fo
r b

ulk
 co

m
m

od
itie

s)
, la

bo
ur

, 
ac

co
m

m
od

at
ion

; o
r t

he
 e

as
e 

wi
th

 w
hic

h 
th

e 
inf

ra
str

uc
tu

re
 

ca
n 

be
 p

ro
vid

ed
, o

r a
cc

es
se

d.
 

 
Al

l t
he

 n
ec

es
sa

ry
 in

fra
st

ru
ct

ur
e 

is
 in

 p
la

ce
 a

nd
 o

pe
ra

tio
na

l f
or

 th
e 

cu
rr

en
t o

pe
ra

tio
n 

an
d 

is
 it

 
su

ita
bl

e 
fo

r t
he

 c
ur

re
nt

 a
nd

 fu
tu

re
 p

ro
du

ct
io

n 
pr

oj
ec

tio
ns

. 

 
So

m
e 

ex
is

tin
g 

ha
ul

 ro
ad

s 
w

ill 
be

 e
xt

en
de

d 
as

 th
e 

m
in

e 
ad

va
nc

es
 

 
W

at
er

 s
up

pl
y 

th
ro

ug
h 

ra
in

w
at

er
, p

ot
ab

le
 w

at
er

 d
el

iv
er

y 
an

d 
pi

t d
ew

at
er

in
g 

is
 p

la
nn

ed
.  

Co
sts

 
 

Th
e 

de
riv

at
ion

 o
f, 

or
 a

ss
um

pt
ion

s m
ad

e,
 re

ga
rd

ing
 

pr
oje

cte
d 

ca
pit

al 
co

sts
 in

 th
e 

stu
dy

. 
 

Th
e 

m
et

ho
do

log
y u

se
d 

to
 e

sti
m

at
e 

op
er

at
ing

 co
sts

. 
 

Al
low

an
ce

s m
ad

e 
fo

r t
he

 co
nt

en
t o

f d
ele

te
rio

us
 e

lem
en

ts.
 

 
Th

e 
so

ur
ce

 o
f e

xc
ha

ng
e 

ra
te

s u
se

d 
in 

th
e 

stu
dy

. 
 

De
riv

at
ion

 o
f t

ra
ns

po
rta

tio
n 

ch
ar

ge
s. 

 
Th

e 
ba

sis
 fo

r f
or

ec
as

tin
g 

or
 so

ur
ce

 o
f t

re
at

m
en

t a
nd

 
re

fin
ing

 ch
ar

ge
s, 

pe
na

ltie
s f

or
 fa

ilu
re

 to
 m

ee
t 

sp
ec

ific
at

ion
, e

tc.
 

 
Th

e 
all

ow
an

ce
s m

ad
e 

fo
r r

oy
alt

ies
 p

ay
ab

le,
 b

ot
h 

Go
ve

rn
m

en
t a

nd
 p

riv
at

e.
 

 
Al

l m
aj

or
 in

fra
st

ru
ct

ur
e 

is
 in

 p
la

ce
. C

ap
ita

l f
or

ec
as

ts
 h

av
e 

be
en

 in
cl

ud
ed

 w
hi

ch
 re

pr
es

en
t t

he
 

gr
ow

th
 a

nd
 s

us
ta

in
in

g 
re

qu
ire

m
en

ts
 fo

r t
he

 c
om

pl
et

io
n 

of
 th

e 
LO

M
 p

la
n.

  

 
Al

l 
op

er
at

in
g 

co
st

s 
ar

e 
ba

se
d 

on
 L

O
M

 p
la

nn
in

g 
es

tim
at

es
 f

ro
m

 Y
an

co
al

 a
nd

 h
av

e 
be

en
 

re
vi

ew
ed

 b
y 

R
PM

.  

 
C

ur
re

nt
 lo

ng
-te

rm
 e

xc
ha

ng
e 

ra
te

 a
ss

um
pt

io
ns

 w
er

e 
pr

ov
id

ed
 b

y 
Ya

nc
oa

l. 

 
Tr

an
sp

or
t c

ha
rg

es
 b

as
ed

 o
n 

ac
tu

al
 c

on
tra

ct
ed

 p
ric

es
 ta

ki
ng

 in
to

 a
cc

ou
nt

 e
xi

st
in

g 
Ta

ke
 o

r P
ay

 
ar

ra
ng

em
en

ts
. 

 
Q

LD
 s

ta
te

 g
ov

er
nm

en
t r

oy
al

tie
s 

ar
e 

in
cl

ud
ed

 in
 th

e 
es

tim
at

e.
 

 
R

PM
 re

vi
ew

ed
 a

ll 
co

st
s 

an
d 

th
ey

 a
re

 c
on

si
de

re
d 

re
as

on
ab

le
. 

Re
ve

nu
e 

fa
cto

rs
 

 
Th

e 
de

riv
at

ion
 o

f, 
or

 a
ss

um
pt

ion
s m

ad
e 

re
ga

rd
ing

 
re

ve
nu

e 
fa

cto
rs

 in
clu

din
g 

he
ad

 g
ra

de
, m

et
al 

or
 

co
m

m
od

ity
 p

ric
e(

s)
 e

xc
ha

ng
e 

ra
te

s, 
tra

ns
po

rta
tio

n 
an

d 
tre

at
m

en
t c

ha
rg

es
, p

en
alt

ies
, n

et
 sm

elt
er

 re
tu

rn
s, 

et
c. 

 
Th

e 
de

riv
at

ion
 o

f a
ss

um
pt

ion
s m

ad
e 

of
 m

et
al 

or
 

co
m

m
od

ity
 p

ric
e(

s)
, f

or
 th

e 
pr

inc
ipa

l m
et

als
, m

ine
ra

ls 
an

d 

 
Lo

ng
 te

rm
 p

ro
du

ct
 c

oa
l p

ric
in

g 
as

su
m

pt
io

ns
 h

av
e 

be
en

 p
ro

vi
de

d 
by

 Y
an

co
al

 M
ar

ke
tin

g 
an

d 
is

 b
as

ed
 o

n 
in

de
pe

nd
en

t t
hi

rd
 p

ar
ty

 re
se

ar
ch

 a
nd

 re
po

rti
ng

. 

 
Th

e 
re

ve
nu

e 
fa

ct
or

s 
ar

e 
co

ns
id

er
ed

 re
as

on
ab

le
 fo

r t
he

 p
ur

po
se

s 
of

 e
st

im
at

in
g 

R
es

er
ve

s.
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

co
-p

ro
du

cts
. 

M
ar

ke
t 

as
se

ss
m

en
t 

 
Th

e 
de

m
an

d,
 su

pp
ly 

an
d 

sto
ck

 si
tu

at
ion

 fo
r t

he
 p

ar
tic

ula
r 

co
m

m
od

ity
, c

on
su

m
pt

ion
 tr

en
ds

 a
nd

 fa
cto

rs
 lik

ely
 to

 
af

fe
ct 

su
pp

ly 
an

d 
de

m
an

d 
int

o 
th

e 
fu

tu
re

. 
 

A 
cu

sto
m

er
 a

nd
 co

m
pe

tito
r a

na
lys

is 
alo

ng
 w

ith
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r c
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 c
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 re
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 b
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 re
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 d
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 c
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 c
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 b
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 m
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r c
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 c
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co
ve

ry
. P

Q
 

ho
le

s 
w

er
e 

us
ed

 p
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 t
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 c
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 c
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 c
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l c
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 m
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 d
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 d
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 d
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 D
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, c
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 p
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 t
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 c
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d 

so
m

e 
ho

le
s 

w
er

e 
re

-c
or

re
la

te
d 

po
st

 s
am

pl
in

g.
 T

he
 e

nt
ire

 c
or

ed
 s

ec
tio

n 
of

 e
ac

h 
sa

m
pl

e 
w

as
 p

la
ce

d 
in

 th
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at
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 p
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 c
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e 

pr
ep

ar
at

io
n 

(in
cl

ud
in

g 
AC

IR
L 

la
bo

ra
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co

al
 e

m
pl

oy
ee

s 
an

d 
th

e 
co

st
 m

od
el

lin
g 

re
fle

ct
s 

an
 

ow
ne

r/o
pe

ra
tin

g 
m

in
in

g 
op

er
at

io
n.

 

Co
sts

 
 

Th
e 

de
riv

at
ion

 o
f, 

or
 a

ss
um

pt
ion

s m
ad

e,
 re

ga
rd

ing
 

pr
oje

cte
d 

ca
pit

al 
co

sts
 in

 th
e 

stu
dy

. 
 

Th
e 

m
et

ho
do

log
y u

se
d 

to
 e

sti
m

at
e 

op
er

at
ing

 co
sts

. 
 

Al
low

an
ce

s m
ad

e 
fo

r t
he

 co
nt

en
t o

f d
ele

te
rio

us
 e

lem
en

ts.
 

 
Th

e 
so

ur
ce

 o
f e

xc
ha

ng
e 

ra
te

s u
se

d 
in 

th
e 

stu
dy

. 
 

De
riv

at
ion

 o
f t

ra
ns

po
rta

tio
n 

ch
ar

ge
s. 

 
Th

e 
ba

sis
 fo

r f
or

ec
as

tin
g 

or
 so

ur
ce

 o
f t

re
at

m
en

t a
nd

 
re

fin
ing

 ch
ar

ge
s, 

pe
na

ltie
s f

or
 fa

ilu
re

 to
 m

ee
t 

sp
ec

ific
at

ion
, e

tc.
 

 
Th

e 
all

ow
an

ce
s m

ad
e 

fo
r r

oy
alt

ies
 p

ay
ab

le,
 b

ot
h 

Go
ve

rn
m

en
t a

nd
 p

riv
at

e.
 

 
Al

l m
aj

or
 in

fra
st

ru
ct

ur
e 

is
 in

 p
la

ce
. C

ap
ita

l f
or

ec
as

ts
 h

av
e 

be
en

 in
cl

ud
ed

 w
hi

ch
 re

pr
es

en
t t

he
 

gr
ow

th
 a

nd
 s

us
ta

in
in

g 
re

qu
ire

m
en

ts
 fo

r t
he

 c
om

pl
et

io
n 

of
 th

e 
LO

M
 p

la
n.

  

 
Al

l o
pe

ra
tin

g 
co

st
s 

ar
e 

ba
se

d 
on

 L
O

M
 p

la
nn

in
g 

es
tim

at
es

 f
ro

m
 Y

an
co

al
 a

nd
 h

av
e 

be
en

 
re

vi
ew

ed
 b

y 
R

PM
.  

 
C

ur
re

nt
 lo

ng
-te

rm
 e

xc
ha

ng
e 

ra
te

 a
ss

um
pt

io
ns

 w
er

e 
pr

ov
id

ed
 b

y 
Ya

nc
oa

l. 

 
Tr

an
sp

or
t c

ha
rg

es
 b

as
ed

 o
n 

ac
tu

al
 c

on
tra

ct
ed

 p
ric

es
 ta

ki
ng

 in
to

 a
cc

ou
nt

 e
xi

st
in

g 
Ta

ke
 o

r 
Pa

y 
ar

ra
ng

em
en

ts
. 

 
N

SW
 s

ta
te

 g
ov

er
nm

en
t r

oy
al

tie
s 

ar
e 

in
cl

ud
ed

 in
 th

e 
es

tim
at

e.
 

 
R

PM
 re

vi
ew

ed
 a

ll 
co

st
s 

an
d 

th
ey

 a
re

 c
on

si
de

re
d 

re
as

on
ab

le
. 

Re
ve

nu
e 

fa
cto

rs
 

 
Th

e 
de

riv
at

ion
 o

f, 
or

 a
ss

um
pt

ion
s m

ad
e 

re
ga

rd
ing

 
re

ve
nu

e 
fa

cto
rs

 in
clu

din
g 

he
ad

 g
ra

de
, m

et
al 

or
 

co
m

m
od

ity
 p

ric
e(

s)
 e

xc
ha

ng
e 

ra
te

s, 
tra

ns
po

rta
tio

n 
an

d 
tre

at
m

en
t c

ha
rg

es
, p

en
alt

ies
, n

et
 sm

elt
er

 re
tu

rn
s, 

et
c. 

 
Th

e 
de

riv
at

ion
 o

f a
ss

um
pt

ion
s m

ad
e 

of
 m

et
al 

or
 

 
Lo

ng
 te

rm
 p

ro
du

ct
 c

oa
l p

ric
in

g 
as

su
m

pt
io

ns
 h

av
e 

be
en

 p
ro

vi
de

d 
by

 Y
an

co
al

 M
ar

ke
tin

g 
an

d 
is

 b
as

ed
 o

n 
in

de
pe

nd
en

t t
hi

rd
 p

ar
ty

 re
se

ar
ch

 a
nd

 re
po

rti
ng

. 

 
Th

e 
re

ve
nu

e 
fa

ct
or

s 
ar

e 
co

ns
id

er
ed

 re
as

on
ab

le
 fo

r t
he

 p
ur

po
se

s 
of

 e
st

im
at

in
g 

R
es

er
ve

s.
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

St
ra

tfo
rd

 
G

ra
nt

 a
nd

 C
ha

in
ey

 
D

ur
al

ie
 

co
m

m
od

ity
 p

ric
e(

s)
, f

or
 th

e 
pr

inc
ipa

l m
et

als
, m

ine
ra

ls 
an

d 
co

-p
ro

du
cts

. 
M

ar
ke

t 
as

se
ss

m
en

t 
 

Th
e 

de
m

an
d,

 su
pp

ly 
an

d 
sto

ck
 si

tu
at

ion
 fo

r t
he

 p
ar

tic
ula

r 
co

m
m

od
ity

, c
on

su
m

pt
ion

 tr
en

ds
 a

nd
 fa

cto
rs

 lik
ely

 to
 

af
fe

ct 
su

pp
ly 

an
d 

de
m

an
d 

int
o 

th
e 

fu
tu

re
. 

 
A 

cu
sto

m
er

 a
nd

 co
m

pe
tito

r a
na

lys
is 

alo
ng

 w
ith

 th
e 

ide
nt

ific
at

ion
 o

f li
ke

ly 
m

ar
ke

t w
ind

ow
s f

or
 th

e 
pr

od
uc

t. 
 

Pr
ice

 a
nd

 vo
lum

e 
fo

re
ca

sts
 a

nd
 th

e 
ba

sis
 fo

r t
he

se
 

fo
re

ca
sts

. 
 

Fo
r i

nd
us

tri
al 

m
ine

ra
ls 

th
e 

cu
sto

m
er

 sp
ec

ific
at

ion
, t

es
tin

g 
an

d 
ac

ce
pt

an
ce

 re
qu

ire
m

en
ts 

pr
ior

 to
 a

 su
pp

ly 
co

nt
ra

ct.
 

 
A 

M
ar

ke
tin

g 
St

ud
y 

ha
s 

no
t 

be
en

 r
ev

ie
w

ed
 h

ow
ev

er
 m

ar
ke

ts
 a

re
 w

el
l e

st
ab

lis
he

d 
fo

r 
th

e 
m

in
e’

s 
co

al
 p

ro
du

ct
s.

 T
he

 p
ro

je
ct

s 
ty

pi
ca

lly
 p

ro
du

ce
 u

p 
to

 tw
o 

m
ai

n 
pr

od
uc

ts
: 

- 
Th

er
m

al
 a

t a
pp

ro
x.

 2
2 

- 2
4%

 a
sh

 (a
d)

; a
nd

 
- 

SH
C

C
 a

t a
pp

ro
x.

 9
.9

 –
 1

0.
5%

 a
sh

 (a
d)

. 
 

Ba
se

d 
up

on
 t

he
se

 p
ro

du
ct

s 
an

d 
sp

ec
ifi

ca
tio

ns
, 

R
P

M
 a

nt
ic

ip
at

es
 n

o 
fo

re
se

ea
bl

e 
is

su
es

 in
 

de
m

an
d 

fo
r t

he
se

 p
ro

du
ct

s.
 

Ec
on

om
ic 

 
Th

e 
inp

ut
s t

o 
th

e 
ec

on
om

ic 
an

aly
sis

 to
 p

ro
du

ce
 th

e 
ne

t 
pr

es
en

t v
alu

e 
(N

PV
) i

n 
th

e 
stu

dy
, t

he
 so

ur
ce

 a
nd

 
co

nf
ide

nc
e 

of
 th

es
e 

ec
on

om
ic 

inp
ut

s i
nc

lud
ing

 e
sti

m
at

ed
 

inf
lat

ion
, d

isc
ou

nt
 ra

te
, e

tc.
 

 
NP

V 
ra

ng
es

 a
nd

 se
ns

itiv
ity

 to
 va

ria
tio

ns
 in

 th
e 

sig
nif

ica
nt

 
as

su
m

pt
ion

s a
nd

 in
pu

ts.
 

 
Th

e 
in

pu
ts

 to
 th

e 
ec

on
om

ic
 a

na
ly

si
s 

ar
e 

de
riv

ed
 c

ap
ita

l a
nd

 o
pe

ra
tin

g 
co

st
 e

st
im

at
es

 o
ut

lin
ed

 
in

 t
he

 “
C

os
ts

” 
se

ct
io

n 
of

 T
ab

le
 1

. 
Th

e 
so

ur
ce

 o
f 

th
e 

in
pu

ts
 i

s 
re

al
 a

nd
 t

he
 c

on
fid

en
ce

 
sa

tis
fa

ct
or

y.
 T

he
 e

co
no

m
ic

 m
od

el
lin

g 
is

 in
 r

ea
l t

er
m

s 
an

d 
a 

ra
ng

e 
of

 d
is

co
un

t 
ra

te
s 

ha
ve

 
be

en
 u

se
d 

in
 a

ss
es

si
ng

 N
P

V.
 

 
Th

e 
N

P
V 

re
su

lts
 fo

r t
he

 P
ro

je
ct

 p
ro

du
ce

d 
fro

m
 e

co
no

m
ic

 m
od

el
lin

g 
ge

ne
ra

te
d 

po
si

tiv
e 

an
d 

ac
ce

pt
ab

le
 N

PV
’s

 fo
r a

ll 
di

sc
ou

nt
 ra

te
s 

an
d 

th
e 

Pr
oj

ec
t i

s 
co

ns
id

er
ed

 e
co

no
m

ic
 fr

om
 a

n 
N

PV
 

st
an

d-
po

in
t. 

 
Se

ns
iti

vi
ty

 a
na

ly
si

s 
ha

s 
be

en
 c

om
pl

et
ed

 o
n 

th
e 

Pr
oj

ec
t o

ve
r a

 ra
ng

e 
of

 v
ar

ia
bl

e.
 T

he
 P

ro
je

ct
 

is
 m

os
t s

en
si

tiv
e 

to
 c

ha
ng

es
 in

 e
xc

ha
ng

e 
ra

te
, r

ev
en

ue
 a

nd
 o

pe
ra

tin
g 

co
st

s.
 

So
cia

l 
 

Th
e 

sta
tu

s o
f a

gr
ee

m
en

ts 
wi

th
 ke

y s
ta

ke
ho

lde
rs

 a
nd

 
m

at
te

rs
 le

ad
ing

 to
 so

cia
l li

ce
nc

e 
to

 o
pe

ra
te

. 
 

Th
e 

SE
P

 w
as

 a
pp

ro
ve

d 
on

 th
e 

29
th
 M

ay
 2

01
5 

by
 th

e 
N

S
W

 P
la

nn
in

g 
As

se
ss

m
en

t C
om

m
is

si
on

 
w

ith
 o

pe
ra

tin
g 

co
ns

en
t u

nt
il 

31
st
 D

ec
em

be
r 2

02
5.

 

 
Th

e 
C

oa
l R

es
er

ve
s 

qu
ot

ed
 in

 th
is

 d
oc

um
en

t d
iff

er
 fr

om
 th

e 
ex

te
nt

 a
nd

 s
eq

ue
nc

in
g 

in
 th

e 
S

EP
 

an
d 

a 
re

vi
si

on
 o

f S
tra

tfo
rd

 c
on

se
nt

 c
on

di
tio

ns
 w

ill 
be

 r
eq

ui
re

d.
 T

hi
s 

is
 n

ot
 c

on
si

de
re

d 
as

 a
 

cr
iti

ca
l i

ss
ue

 b
y 

th
e 

C
om

pe
te

nt
 P

er
so

n 
ba

se
d 

on
 h

is
to

ric
al

 p
re

ce
de

nt
 o

f a
pp

ro
va

ls
.  

Ot
he

r 
 

To
 th

e 
ex

te
nt

 re
lev

an
t, 

th
e 

im
pa

ct 
of

 th
e 

fo
llo

wi
ng

 o
n 

th
e 

pr
oje

ct 
an

d/
or

 o
n 

th
e 

es
tim

at
ion

 a
nd

 cl
as

sif
ica

tio
n 

of
 th

e 
Or

e 
Re

se
rv

es
: 

 
An

y i
de

nt
ifie

d 
m

at
er

ial
 n

at
ur

all
y o

cc
ur

rin
g 

ris
ks

. 
 

Th
e 

sta
tu

s o
f m

at
er

ial
 le

ga
l a

gr
ee

m
en

ts 
an

d 
m

ar
ke

tin
g 

ar
ra

ng
em

en
ts.

 
 

Th
e 

sta
tu

s o
f g

ov
er

nm
en

ta
l a

gr
ee

m
en

ts 
an

d 
ap

pr
ov

als
 

cr
itic

al 
to

 th
e 

via
bil

ity
 o

f t
he

 p
ro

jec
t, 

su
ch

 a
s m

ine
ra

l 
te

ne
m

en
t s

ta
tu

s, 
an

d 
go

ve
rn

m
en

t a
nd

 st
at

ut
or

y 
ap

pr
ov

als
. T

he
re

 m
us

t b
e 

re
as

on
ab

le 
gr

ou
nd

s t
o 

ex
pe

ct 
th

at
 a

ll n
ec

es
sa

ry
 G

ov
er

nm
en

t a
pp

ro
va

ls 
wi

ll b
e 

re
ce

ive
d 

 
Al

l m
in

in
g 

pr
oj

ec
ts

 o
pe

ra
te

 in
 a

n 
en

vi
ro

nm
en

t o
f g

eo
lo

gi
ca

l u
nc

er
ta

in
ty

. R
PM

 is
 n

ot
 a

w
ar

e 
of

 
an

y 
ot

he
r 

po
te

nt
ia

l f
ac

to
rs

, l
eg

al
, m

ar
ke

tin
g 

or
 o

th
er

w
is

e,
 th

at
 c

ou
ld

 a
ffe

ct
 th

e 
op

er
at

io
n’

s 
vi

ab
ili

ty
. 

 
Th

e 
co

al
 th

at
 is

 c
ur

re
nt

ly
 a

pp
ro

ve
d 

is
 m

in
ed

 fi
rs

t i
n 

th
e 

LO
M

 s
ch

ed
ul

e 
(D

ur
al

ie
 W

es
t p

its
 a

nd
 

SE
P)

.  

 
U

pd
at

in
g 

of
 a

pp
ro

va
ls

 i
s 

a 
co

nt
in

ua
l 

pr
oc

es
s 

an
d 

it 
is

 r
ea

so
na

bl
y 

ex
pe

ct
ed

 t
ha

t 
an

y 
m

od
ifi

ca
tio

ns
 to

 e
xi

st
in

g 
ag

re
em

en
ts

 o
r a

dd
iti

on
al

 a
gr

ee
m

en
ts

 th
at

 m
ay

 b
e 

re
qu

ire
d 

ca
n 

be
 

ob
ta

in
ed

 in
 a

 ti
m

e 
pe

rio
ds

 m
od

el
le

d.
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

St
ra

tfo
rd

 
G

ra
nt

 a
nd

 C
ha

in
ey

 
D

ur
al

ie
 

wi
th

in 
th

e 
tim

ef
ra

m
es

 a
nt

ici
pa

te
d 

in 
th

e 
Pr

e-
Fe

as
ibi

lity
 o

r 
Fe

as
ibi

lity
 st

ud
y. 

Hi
gh

lig
ht

 a
nd

 d
isc

us
s t

he
 m

at
er

ial
ity

 o
f 

an
y u

nr
es

olv
ed

 m
at

te
r t

ha
t is

 d
ep

en
de

nt
 o

n 
a 

th
ird

 p
ar

ty 
on

 w
hic

h 
ex

tra
cti

on
 o

f t
he

 re
se

rv
e 

is 
co

nt
ing

en
t. 

Cl
as

sif
ica

tio
n 

 
Th

e 
ba

sis
 fo

r t
he

 cl
as

sif
ica

tio
n 

of
 th

e 
Or

e 
Re

se
rv

es
 in

to
 

va
ry

ing
 co

nf
ide

nc
e 

ca
te

go
rie

s. 
 

W
he

th
er

 th
e 

re
su

lt a
pp

ro
pr

iat
ely

 re
fle

cts
 th

e 
Co

m
pe

te
nt

 
Pe

rs
on

’s 
vie

w 
of

 th
e 

de
po

sit
. 

 
Th

e 
pr

op
or

tio
n 

of
 P

ro
ba

ble
 O

re
 R

es
er

ve
s t

ha
t h

av
e 

be
en

 
de

riv
ed

 fr
om

 M
ea

su
re

d 
M

ine
ra

l R
es

ou
rc

es
 (i

f a
ny

). 

 
C

oa
l R

es
er

ve
s 

ar
e 

pr
im

ar
ily

 s
up

po
rte

d 
by

 In
di

ca
te

d 
R

es
ou

rc
es

 w
ith

 o
nl

y 
m

in
im

al
 M

ea
su

re
d 

R
es

ou
rc

es
 e

st
im

at
ed

 in
 th

e 
de

po
si

t. 
Th

es
e 

ha
ve

 b
ee

n 
cl

as
si

fie
d 

as
 P

ro
ba

bl
e 

R
es

er
ve

s 
du

e 
to

 th
e 

M
ea

su
re

 R
es

ou
rc

es
 ly

in
g 

ou
ts

id
e 

cu
rr

en
tly

 a
pp

ro
ve

d 
op

er
at

io
ns

 a
nd

 a
n 

ab
se

nc
e 

of
 

m
od

el
le

d 
yi

el
d 

da
ta

. 
Th

e 
In

fe
rr

ed
 C

oa
l R

es
ou

rc
es

 h
av

e 
be

en
 e

xc
lu

de
d 

fro
m

 th
e 

R
es

er
ve

 
es

tim
at

es
.  

Au
dit

s o
r r

ev
iew

s 
 

Th
e 

re
su

lts
 o

f a
ny

 a
ud

its
 o

r r
ev

iew
s o

f O
re

 R
es

er
ve

 
es

tim
at

es
. 

 
In

te
rn

al
 p

ee
r r

ev
ie

w
 o

f t
he

 R
es

er
ve

s 
R

ep
or

t h
as

 b
ee

n 
co

m
pl

et
ed

. 

Di
sc

us
sio

n 
of

 
re

lat
ive

 a
cc

ur
ac

y/ 
co

nf
ide

nc
e 

 
W

he
re

 a
pp

ro
pr

iat
e 

a 
sta

te
m

en
t o

f t
he

 re
lat

ive
 a

cc
ur

ac
y 

an
d 

co
nf

ide
nc

e 
lev

el 
in 

th
e 

Or
e 

Re
se

rv
e 

es
tim

at
e 

us
ing

 
an

 a
pp

ro
ac

h 
or

 p
ro

ce
du

re
 d

ee
m

ed
 a

pp
ro

pr
iat

e 
by

 th
e 

Co
m

pe
te

nt
 P

er
so

n.
 F

or
 e

xa
m

ple
, t

he
 a

pp
lic

at
ion

 o
f 

sta
tis

tic
al 

or
 g

eo
sta

tis
tic

al 
pr

oc
ed

ur
es

 to
 q

ua
nt

ify
 th

e 
re

lat
ive

 a
cc

ur
ac

y o
f t

he
 re

se
rv

e 
wi

th
in 

sta
te

d 
co

nf
ide

nc
e 

lim
its

, o
r, 

if s
uc

h 
an

 a
pp

ro
ac

h 
is 

no
t d
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 o
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ra
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 b
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 d
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 b
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 p
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 c
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at
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 c
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 b
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at
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 c
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 c
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at
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 p
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 p
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at
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 re
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 C
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t c
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t t
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 d
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t b
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 m
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ra
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 d
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 b
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s f
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s p
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 p
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r f
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 b
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l c
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 m
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 d
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at
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 c
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 d
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 c
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 m
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 d
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 c
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 d
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 p
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 d
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f d
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 c
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 m
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l le

ng
th

 a
nd

 p
er

ce
nt

ag
e 

of
 th

e 
re

lev
an

t 
int

er
se

cti
on

s l
og

ge
d.

 

 
Li

th
ol

og
ic

al
 lo

gs
 a

re
 a

va
ila

bl
e 

fo
r a

lm
os

t a
ll 

dr
illh

ol
es

. S
om

e 
ea

rly
 N

ER
 n

on
-c

or
e 

st
ru

ct
ur

e 
ho

le
s 

di
d 

no
t h

av
e 

lo
gs

 b
ut

 d
ow

n 
ho

le
 g

eo
ph

ys
ic

al
 lo

gs
 a

re
 a

va
ila

bl
e.

 L
og

gi
ng

 o
f M

ai
tla

nd
 

G
ro

up
 o

ve
rb

ur
de

n 
st

ra
ta

 m
ay

 b
e 

of
 le

ss
er

 d
et

ai
l a

s 
it 

is
 m

os
tly

 n
on

-c
or

e 
dr

ill
ed

. C
or

e 
lo

gg
in

g 
of

 r
oo

f/f
lo

or
 s

tra
ta

 a
s 

w
el

l a
s 

th
e 

G
re

ta
 s

ea
m

 h
as

 b
ee

n 
de

ta
ile

d.
 G

eo
te

ch
ni

ca
l l

og
s 

ar
e 

av
ai

la
bl

e 
fro

m
 1

99
9.

 C
or

e 
ph

ot
og

ra
ph

y 
fro

m
 p

re
 1

99
9 

ho
le

s 
ar

e 
no

t a
va

ila
bl

e 
ho

w
ev

er
 s

in
ce

 
th

at
 ti

m
e 

co
re

 p
ho

to
gr

ap
hy

 h
as

 b
ee

n 
st

an
da

rd
 p

ro
ce

du
re

. 

Su
b-

sa
m

pli
ng

 
te

ch
niq

ue
s a

nd
 

sa
m

ple
 

pr
ep

ar
at

ion
 

 
If 

co
re

, w
he

th
er

 cu
t o

r s
aw

n 
an

d 
wh

et
he

r q
ua

rte
r, 

ha
lf o

r 
all

 co
re

 ta
ke

n.
 

 
If 

no
n-

co
re

, w
he

th
er

 ri
ffle

d,
 tu

be
 sa

m
ple

d,
 ro

ta
ry

 sp
lit,

 
et

c a
nd

 w
he

th
er

 sa
m

ple
d 

we
t o

r d
ry

. 
 

Fo
r a

ll s
am

ple
 ty

pe
s, 

th
e 

na
tu

re
, q

ua
lity

 a
nd

 
ap

pr
op

ria
te

ne
ss

 o
f t

he
 sa

m
ple

 p
re

pa
ra

tio
n 

te
ch

niq
ue

. 
 

Qu
ali

ty 
co

nt
ro

l p
ro

ce
du

re
s a

do
pt

ed
 fo

r a
ll s

ub
-s

am
pli

ng
 

sta
ge

s t
o 

m
ax

im
ise

 re
pr

es
en

tiv
ity

 o
f s

am
ple

s. 
 

M
ea

su
re

s t
ak

en
 to

 e
ns

ur
e 

th
at

 th
e 

sa
m

pli
ng

 is
 

re
pr

es
en

ta
tiv

e 
of

 th
e 

in 
sit

u 
m

at
er

ial
 co

lle
cte

d,
 in

clu
din

g 
fo

r i
ns

ta
nc

e 
re

su
lts

 fo
r f

iel
d 

du
pli

ca
te

/se
co

nd
-h

alf
 

sa
m

pli
ng

. 
 

W
he

th
er

 sa
m

ple
 si

ze
s a

re
 a

pp
ro

pr
iat

e 
to

 th
e 

gr
ain

 si
ze

 
of

 th
e 

m
at

er
ial

 b
ein

g 
sa

m
ple

d.
 

 
C

oa
l c

or
e 

of
 t

he
 G

re
ta

 s
ea

m
 is

 d
iv

id
ed

 in
to

 p
lie

s 
us

in
g 

do
w

n 
ho

le
 g

eo
ph

ys
ic

s 
an

d 
th

en
 

sa
m

pl
ed

. 
Th

e 
en

tir
e 

co
re

d 
se

ct
io

n 
of

 e
ac

h 
pl

y 
is

 p
la

ce
d 

in
 s

am
pl

e 
ba

gs
. 

N
o 

sp
lit

tin
g 

or
 

sa
w

in
g 

of
 c

oa
l c

or
e 

ta
ke

s 
pl

ac
e.

 N
o 

sa
m

pl
e 

pr
ep

ar
at

io
n 

ta
ke

s 
pl

ac
es

 o
ut

si
de

 th
e 

la
bo

ra
to

ry
. 

C
oa

l q
ua

lit
y 

an
al

yt
ic

al
 la

bo
ra

to
rie

s 
us

ed
 to

 a
na

ly
se

 G
re

ta
 s

ea
m

 c
oa

l c
om

pl
y 

w
ith

 A
us

tra
lia

n 
St

an
da

rd
s 

fo
r s

am
pl

e 
pr

ep
ar

at
io

n.
 

 
Sa

m
pl

e 
si

ze
s 

ar
e 

co
ns

id
er

ed
 a

pp
ro

pr
ia

te
 fo

r t
he

 m
at

er
ia

l b
ei

ng
 s

am
pl

ed
. 

Qu
ali

ty 
of

 a
ss

ay
 

da
ta

 a
nd

 
lab

or
at

or
y t

es
ts 

 
Th

e 
na

tu
re

, q
ua

lity
 a

nd
 a

pp
ro

pr
iat

en
es

s o
f t

he
 a

ss
ay

ing
 

an
d 

lab
or

at
or

y p
ro

ce
du

re
s u

se
d 

an
d 

wh
et

he
r t

he
 

te
ch

niq
ue

 is
 co

ns
ide

re
d 

pa
rti

al 
or

 to
ta

l. 
 

Fo
r g

eo
ph

ys
ica

l to
ols

, s
pe

ctr
om

et
er

s, 
ha

nd
he

ld 
XR

F 
ins

tru
m

en
ts,

 e
tc,

 th
e 

pa
ra

m
et

er
s u

se
d 

in 
de

te
rm

ini
ng

 th
e 

an
aly

sis
 in

clu
din

g 
ins

tru
m

en
t m

ak
e 

an
d 

m
od

el,
 re

ad
ing

 
tim

es
, c

ali
br

at
ion

s f
ac

to
rs

 a
pp

lie
d 

an
d 

th
eir

 d
er

iva
tio

n,
 

et
c. 

 
Na

tu
re

 o
f q

ua
lity

 co
nt

ro
l p

ro
ce

du
re

s a
do

pt
ed

 (e
g 

sta
nd

ar
ds

, b
lan

ks
, d

up
lic

at
es

, e
xte

rn
al 

lab
or

at
or

y 
ch

ec
ks

) a
nd

 w
he

th
er

 a
cc

ep
ta

ble
 le

ve
ls 

of
 a

cc
ur

ac
y (

ie 
lac

k o
f b

ias
) a

nd
 p

re
cis

ion
 h

av
e 

be
en

 e
sta

bli
sh

ed
. 

 
La

bo
ra

to
rie

s 
us

ed
 to

 a
na

ly
se

 G
re

ta
 s

ea
m

 c
or

es
 h

av
e 

co
m

pl
ie

d 
w

ith
 A

us
tra

lia
n 

St
an

da
rd

s 
fo

r 
co

al
 q

ua
lit

y 
te

st
in

g 
an

d 
ar

e 
ce

rti
fie

d 
by

 th
e 

N
at

io
na

l A
ss

oc
ia

tio
n 

of
 T

es
tin

g 
A

ut
ho

rit
ie

s 
Au

st
ra

lia
 (“

N
AT

A”
). 

 

 
W

ire
lin

e 
lo

gg
in

g 
co

m
pa

ni
es

 t
ha

t 
ra

n 
do

w
n-

ho
le

 g
eo

ph
ys

ic
al

 t
oo

ls
 f

or
 p

as
t 

an
d 

pr
es

en
t 

ex
pl

or
at

io
n 

ha
ve

, a
s 

st
an

da
rd

 o
pe

ra
tin

g 
pr

oc
ed

ur
es

 a
 c

al
ib

ra
tio

n 
pr

oc
es

s 
w

hi
ch

 ta
ke

s 
pl

ac
e 

on
 a

 re
gu

la
r (

m
on

th
ly

) b
as

is
.  

 
Su

rfa
ce

 s
ei

sm
ic

 s
ur

ve
y 

da
ta

 a
cq

ui
re

d 
in

 th
e 

pa
st

 a
t A

us
ta

r i
s 

of
 h

ig
h 

qu
al

ity
 a

nd
 h

as
 p

ro
ve

d 
re

lia
bl

e 
in

 id
en

tif
yi

ng
 f

au
lts

 in
 a

dv
an

ce
 o

f 
m

in
in

g 
an

d 
de

fin
in

g 
se

am
 c

on
tin

ui
ty

 b
et

w
ee

n 
dr

illh
ol

es
. T

he
 e

xt
en

si
ve

 n
et

w
or

k 
of

 s
ei

sm
ic

 c
ov

er
ag

e 
ha

s 
si

gn
ifi

ca
nt

ly
 im

pr
ov

ed
 c

on
fid

en
ce

 
in

 th
e 

ov
er

al
l s

tru
ct

ur
al

 in
te

rp
re

ta
tio

n 
an

d 
co

nt
in

ui
ty

 o
f t

he
 G

re
ta

 s
ea

m
. S

ei
sm

ic
 s

ur
ve

y 
da

ta
 

w
as

 a
ll 

re
pr

oc
es

se
d 

by
 g

eo
ph

ys
ic

is
t J

 S
au

nd
er

s,
 w

ho
 s

pe
ci

al
is

es
 in

 s
ei

sm
ic

 in
te

rp
re

ta
tio

n.
 

Th
e 

fa
vo

ur
ab

le
 n

at
ur

e 
of

 o
ve

rb
ur

de
n 

st
ra

ta
 a

bo
ve

 th
e 

G
re

ta
 s

ea
m

 a
llo

w
s 

fo
r c

ap
tu

re
 o

f v
er

y 
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APPENDIX III  COMPETENT PERSON’S REPORT

 

C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

hi
gh

 q
ua

lit
y 

se
is

m
ic

 d
at

a.
 M

or
e 

re
ce

nt
ly

, g
eo

ph
ys

ic
is

t G
 F

al
lo

n 
ha

s 
al

so
 re

pr
oc

es
se

d 
se

is
m

ic
 

da
ta

. 

Ve
rif

ica
tio

n 
of

 
sa

m
pli

ng
 a

nd
 

as
sa

yin
g 

 
Th

e 
ve

rif
ica

tio
n 

of
 si

gn
ific

an
t in

te
rs

ec
tio

ns
 b

y e
ith

er
 

ind
ep

en
de

nt
 o

r a
lte

rn
at

ive
 co

m
pa

ny
 p

er
so

nn
el.

 
 

Th
e 

us
e 

of
 tw

inn
ed

 h
ole

s. 
 

Do
cu

m
en

ta
tio

n 
of

 p
rim

ar
y d

at
a,

 d
at

a 
en

try
 p

ro
ce

du
re

s, 
da

ta
 ve

rif
ica

tio
n,

 d
at

a 
sto

ra
ge

 (p
hy

sic
al 

an
d 

ele
ctr

on
ic)

 
pr

ot
oc

ols
. 

 
Di

sc
us

s a
ny

 a
dju

stm
en

t t
o 

as
sa

y d
at

a.
 

 
La

bo
ra

to
rie

s 
us

ed
 t

o 
an

al
ys

e 
th

e 
G

re
ta

 s
ea

m
 c

or
es

 h
av

e 
co

m
pl

ie
d 

w
ith

 A
us

tra
lia

n 
St

an
da

rd
s 

fo
r 

co
al

 q
ua

lit
y 

te
st

in
g 

an
d 

ar
e 

N
AT

A 
ce

rti
fie

d.
 R

ep
ea

t 
sa

m
pl

in
g 

on
 a

 r
eg

ul
ar

 
ba

si
s 

to
 v

al
id

at
e 

re
su

lts
 is

 s
ta

nd
ar

d 
pr

oc
ed

ur
e 

fo
r p

ro
xi

m
at

e 
an

al
ys

is
 te

st
in

g.
 

Lo
ca

tio
n 

of
 d

at
a 

po
int

s 
 

Ac
cu

ra
cy

 a
nd

 q
ua

lity
 o

f s
ur

ve
ys

 u
se

d 
to

 lo
ca

te
 d

rill
ho

les
 

(c
oll

ar
 a

nd
 d

ow
n-

ho
le 

su
rv

ey
s)

, t
re

nc
he

s, 
m

ine
 w

or
kin

gs
 

an
d 

ot
he

r l
oc

at
ion

s u
se

d 
in 

M
ine

ra
l R

es
ou

rc
e 

es
tim

at
ion

. 
 

Sp
ec

ific
at

ion
 o

f t
he

 g
rid

 sy
ste

m
 u

se
d.

 
 

Qu
ali

ty 
an

d 
ad

eq
ua

cy
 o

f t
op

og
ra

ph
ic 

co
nt

ro
l. 

 
D

ril
lh

ol
e 

co
lla

rs
 o

ve
r 

th
e 

la
st

 1
7 

ye
ar

s 
w

er
e 

su
rv

ey
ed

 b
y 

re
gi

st
er

ed
 s

ur
ve

yo
rs

 u
si

ng
 G

P
S 

to
ta

l 
st

at
io

n 
eq

ui
pm

en
t. 

Pr
ev

io
us

ly
 d

ril
l 

ho
le

 s
ur

ve
ys

 w
er

e 
ca

rr
ie

d 
ou

t 
by

 r
eg

is
te

re
d 

su
rv

ey
or

s 
us

in
g 

th
eo

do
lit

e 
su

rv
ey

 in
st

ru
m

en
ts

. T
op

og
ra

ph
y 

da
ta

 is
 fr

om
 th

e 
D

ep
ar

tm
en

t o
f 

La
nd

s 
(s

up
pl

ie
d 

20
07

). 
D

ril
l h

ol
e 

co
lla

r a
nd

 to
po

gr
ap

hi
c 

da
ta

 is
 c

on
si

de
re

d 
to

 b
e 

su
ita

bl
e 

fo
r 

un
de

rg
ro

un
d 

ev
al

ua
tio

n 
pu

rp
os

es
. 

Da
ta

 sp
ac

ing
 

an
d 

dis
tri

bu
tio

n 
 

Da
ta

 sp
ac

ing
 fo

r r
ep

or
tin

g 
of

 E
xp

lor
at

ion
 R

es
ult

s. 
 

W
he

th
er

 th
e 

da
ta

 sp
ac

ing
 a

nd
 d

ist
rib

ut
ion

 is
 su

ffic
ien

t t
o 

es
ta

bli
sh

 th
e 

de
gr

ee
 o

f g
eo

log
ica

l a
nd

 g
ra

de
 co

nt
inu

ity
 

ap
pr

op
ria

te
 fo

r t
he

 M
ine

ra
l R

es
ou

rc
e 

an
d 

Or
e 

Re
se

rv
e 

es
tim

at
ion

 p
ro

ce
du

re
(s

) a
nd

 cl
as

sif
ica

tio
ns

 a
pp

lie
d.

 
 

W
he

th
er

 sa
m

ple
 co

m
po

sit
ing

 h
as

 b
ee

n 
ap

pli
ed

. 

 
In

 
th

e 
no

rth
er

n 
po

rti
on

 
of

 
C

M
L2

, 
co

re
 

ho
le

 
sp

ac
in

g 
ra

ng
es

 
fro

m
 

ap
pr

ox
im

at
el

y 
 

25
0 

m
 - 

60
0 

m
 w

hi
le

 in
 th

e 
so

ut
he

rn
 p

or
tio

n 
of

 C
M

L2
 c

or
e 

ho
le

 s
pa

ci
ng

 ra
ng

es
 fr

om
 6

00
 m

 
to

 1
,2

00
 m

. I
n 

C
C

L7
28

 c
or

e 
ho

le
 s

pa
ci

ng
 is

 a
pp

ro
xi

m
at

el
y 

1,
00

0 
m

. I
n 

E
L6

59
8 

co
re

 h
ol

e 
sp

ac
in

g 
ra

ng
es

 f
ro

m
 1

.0
 k

m
 -

 3
.6

 k
m

. 
In

 a
dd

iti
on

 t
o 

dr
illh

ol
e 

da
ta

, 
an

 e
xt

en
si

ve
 a

rr
ay

 o
f 

se
is

m
ic

 s
ur

ve
y 

lin
es

 (
>1

00
 k

m
) 

ov
er

 C
M

L2
 a

nd
 C

C
L7

28
 p

ro
vi

de
s 

su
pp

or
t 

fo
r 

se
am

 
co

nt
in

ui
ty

. 

 
Th

e 
am

ou
nt

, 
ty

pe
 a

nd
 s

pa
tia

l d
is

tri
bu

tio
n 

of
 d

at
a 

is
 s

uf
fic

ie
nt

 t
o 

es
ta

bl
is

h 
th

e 
de

gr
ee

 o
f 

ge
ol

og
ic

al
 a

nd
 g

ra
de

 c
on

tin
ui

ty
 a

pp
ro

pr
ia

te
 fo

r t
he

 C
oa

l R
es

ou
rc

e 
cl

as
si

fic
at

io
n 

ap
pl

ie
d 

in
 

th
is

 e
st

im
at

e.
 

 
C

oa
l 

qu
al

ity
 r

es
ul

ts
 f

or
 i

nd
iv

id
ua

l 
sa

m
pl

es
 h

av
e 

be
en

 c
om

po
si

te
d 

ag
ai

ns
t 

th
e 

se
am

 o
r 

w
or

ki
ng

 
se

ct
io

ns
 

in
te

rv
al

s,
 

so
 

th
at

 
th

e 
qu

al
ity

 
va

lu
es

 
re

pr
es

en
t 

th
e 

co
rr

es
po

nd
in

g 
se

am
/w

or
ki

ng
 s

ec
tio

n.
 

Or
ien

ta
tio

n 
of

 
da

ta
 in

 re
lat

ion
 

to
 g

eo
log

ica
l 

str
uc

tu
re

 

 
W

he
th

er
 th

e 
or

ien
ta

tio
n 

of
 sa

m
pli

ng
 a

ch
iev

es
 u

nb
ias

ed
 

sa
m

pli
ng

 o
f p

os
sib

le 
str

uc
tu

re
s a

nd
 th

e 
ex

te
nt

 to
 w

hic
h 

th
is 

is 
kn

ow
n,

 co
ns

ide
rin

g 
th

e 
de

po
sit

 ty
pe

. 
 

If 
th

e 
re

lat
ion

sh
ip 

be
tw

ee
n 

th
e 

dr
illi

ng
 o

rie
nt

at
ion

 a
nd

 th
e 

or
ien

ta
tio

n 
of

 ke
y m

ine
ra

lis
ed

 st
ru

ctu
re

s i
s c

on
sid

er
ed

 to
 

ha
ve

 in
tro

du
ce

d 
a 

sa
m

pli
ng

 b
ias

, t
his

 sh
ou

ld 
be

 
as

se
ss

ed
 a

nd
 re

po
rte

d 
if m

at
er

ial
. 

 
O

rie
nt

at
io

n 
of

 c
or

e 
sa

m
pl

es
 is

 n
ot

 r
el

ev
an

t t
o 

th
is

 s
ty

le
 o

f c
oa

l d
ep

os
it.

 A
ll 

dr
ill

ho
le

s 
w

er
e 

ve
rti

ca
l a

nd
 th

e 
co

al
 s

ea
m

 h
as

 a
lm

os
t h

or
iz

on
ta

l (
4°

 d
ip

 to
 th

e 
so

ut
he

as
t. 

Al
l c

or
e 

sa
m

pl
es

 
ar

e 
fro

m
 v

er
tic

al
 d

ril
lh

ol
es

 w
hi

ch
 a

re
 o

rie
nt

ed
 a

lm
os

t o
rth

og
on

al
ly

 (8
5°

) t
o 

th
e 

ta
rg

et
 G

re
ta

 
se

am
. N

o 
sa

m
pl

in
g 

bi
as

 h
as

 ta
ke

n 
pl

ac
e.

 

 
Bo

re
ho

le
 v

er
tic

al
ity

 s
ur

ve
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 th

e 
un

de
rs

ta
nd

ing
 o

f t
he

 
re

po
rt,

 th
e 

Co
m

pe
te

nt
 P

er
so

n 
sh

ou
ld 

cle
ar

ly 
ex

pla
in 

wh
y 

th
is 

is 
th

e 
ca

se
. 

 
Fr

om
 2

00
6 

to
 2

01
1,

 A
us

ta
r 

co
m

pl
et

ed
 o

ng
oi

ng
 a

nn
ua

l e
xp

lo
ra

tio
n 

pr
og

ra
m

s 
in

 th
e 

ce
nt

ra
l 

an
d 

ea
st

er
n 

po
rti
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s 
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 C

M
L2

 a
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 E

L6
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8 
w

he
re

 m
in

in
g 
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 p
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nn

ed
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 th
e 

St
ag

e 
3 
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ea

...
 

Th
e 

ex
pl

or
at

io
n 

dr
ill

in
g 

in
cl

ud
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; 

a)
 

co
re

 h
ol

es
 n

am
ed

 A
Q

D
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72
 to

 A
Q

D
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11
,  

b)
 

tw
o 

re
gi

on
al

 c
or

e 
ho

le
s 

(A
Q

D
11

08
-1

10
9A

) 
ha

ve
 b

ee
n 

dr
ille

d 
in

 t
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 c
en
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l p

ar
t 
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EL
65

98
 to

 g
ai

n 
kn
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le
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e 
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 th

e 
G

re
ta
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ea

m
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gi
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 c
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te

xt
.  
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r 

co
m
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 s
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 p
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lly
 c

or
ed
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 A
Q

D
11
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 t
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D
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17
 i

n 
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no

rth
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n 
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 o
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M
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ai
n 
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ol

og
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al
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at
io

n 
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r m
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e 
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et
w

ee
n 
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un

e 
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12
, a
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e 

pa
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al
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 c
or

ed
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ol
e 
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Q

D
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19
) 
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 n
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er
n 
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f 
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65
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, 

ne
ar

 o
ld

 
un

de
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d 
m
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e 
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ki
ng
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 E
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.  

e)
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re
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m
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Q

D
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e 
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en

 d
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le
d 
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 th
e 
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e 
3 

ar
ea
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r c
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 p
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f) 
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le
s 
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m
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 A

Q
D
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Q
D

11
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e 
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7 
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w

ev
er
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 d
ril

lh
ol

e 
da
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 h
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n 
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 t
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 c
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Th
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 d
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lh
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e 
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e 
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te
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ge
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ic
al

 m
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 u
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d 
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r m
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e 
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ng

 p
ur
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ly
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18
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 d
ril

lh
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e 
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su
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d 
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rt 
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w

ev
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 p
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 b
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 c

oa
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 C
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m
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G

re
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ag

e 
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es
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 d
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w
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av
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ag

e 
de
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 d
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 b
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 d
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l d
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 c
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 re
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r m
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at
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ril
l c
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 h
av
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a 
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y 
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 d
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m
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e 
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y 
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 c
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l c
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m
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d 
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 c
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d 
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 c
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 th
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e 
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e 

m
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e 
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ea
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w
 c
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e 
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f m
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se
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om
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w
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 d
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m
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ba

se
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 s
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m
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– III-475 –



APPENDIX III  COMPETENT PERSON’S REPORT

 

C
rit

er
ia

 
JO

R
C

 C
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 p
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at
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 b
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 b
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 s
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 c
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se
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. b
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1 
m
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, f
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lo
w

ed
 b
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5 
m

 s
am

pl
in

g 
in

te
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al
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p 
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 c
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Re
lat
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ip 
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n 
m
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at
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wi
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 a
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er

ce
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 le
ng
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Th
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e 

re
lat

ion
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 p
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po
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ng
 o

f E
xp
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ion
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If 
th

e 
ge

om
et

ry
 o

f t
he

 m
ine

ra
lis

at
ion

 w
ith
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t t

o 
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e 
dr

illh
ole

 a
ng

le 
is 

kn
ow
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 n
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ur
e 
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d.

 
 

If 
it i

s n
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 kn
ow

n 
an

d 
on

ly 
th

e 
do

wn
 h

ole
 le

ng
th

s a
re

 
re

po
rte

d,
 th

er
e 

sh
ou

ld 
be

 a
 cl

ea
r s

ta
te

m
en

t t
o 

th
is 

ef
fe

ct 
(e

g 
‘do

wn
 h

ole
 le

ng
th

, t
ru

e 
wi

dt
h 

no
t k

no
wn

’).
 

 
D

ril
lh

ol
es

 a
re

 v
er

tic
al

 a
nd

 t
he

 G
re

ta
 s

ea
m

 i
s 

al
m

os
t 

ho
riz

on
ta

l 
(4

° 
di

p)
 s

o 
dr

illh
ol

e 
in

te
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ec
tio
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 o

f G
re

ta
 s

ea
m

 h
av

e 
be

en
 a
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ed
 to

 b
e 

tru
e 

th
ic

kn
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s.
 

Di
ag

ra
m

s 
 

Ap
pr

op
ria

te
 m

ap
s a

nd
 se

cti
on

s (
wi

th
 sc

ale
s)

 a
nd

 
ta

bu
lat

ion
s o

f in
te

rc
ep

ts 
sh

ou
ld 

be
 in

clu
de

d 
fo

r a
ny

 
sig

nif
ica

nt
 d

isc
ov

er
y b

ein
g 

re
po

rte
d 

Th
es

e 
sh

ou
ld 

inc
lud

e,
 b

ut
 n

ot
 b

e 
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ite
d 

to
 a

 p
lan

 vi
ew

 o
f d

rill
ho

le 
co

lla
r l

oc
at

ion
s a

nd
 a

pp
ro

pr
iat

e 
se

cti
on

al 
vie

ws
. 

 
Al

l r
el

ev
an

t f
ig

ur
es

 d
ep

ic
tin

g 
in

fo
rm

at
io

n 
co
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er
ed

 m
at

er
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l t
o 

th
e 

C
oa

l R
es

ou
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 re
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rte

d 
ar

e 
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nt
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ne
d 

w
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in
 th

e 
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R
C

 re
po

rt 
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le
 1

. 

Ba
lan

ce
d 

re
po

rti
ng

 
 

W
he

re
 co

m
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en

siv
e 

re
po

rti
ng

 o
f a

ll E
xp

lor
at

ion
 

Re
su

lts
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 p
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, r

ep
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se
nt

at
ive

 re
po
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ng

 o
f 

bo
th

 lo
w 

an
d 
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h 

gr
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r w
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 sh
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ld 
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pr
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id 

m
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g 
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po
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ng
 o

f E
xp

lor
at
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Re
su

lts
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Al

l d
ril

lh
ol

e 
da
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 c
he
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 a
nd
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ed
 p
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r t

o 
lo

ad
in

g 
in

to
 th

e 
co

m
pu

te
r m

od
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. O
ut

pu
ts

 
fro

m
 t
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 g

eo
lo

gi
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l 
m

od
el
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 s
ea

m
 r

oo
f, 

se
am

 f
lo

or
, 

ov
er
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en
 t
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ne
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h 
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d 
su

lp
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r)
 a
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 th

en
 c

he
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ed
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 e
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ur
e 
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s 
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e 
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 q
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su
lts
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se
d 
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d.
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nt
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ex

plo
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n 
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 d
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m
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d 
m
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 re
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d 
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al 
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al 
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 re
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m
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l s
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y r
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s; 
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lk 
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m
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m

et
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d 
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 tr
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m

et
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al 
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st 
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su
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; b
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de
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at
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al 
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d 
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ial
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r c
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m
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g 
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f h
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h 
re

so
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sm

ic
 w

as
 c
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 o
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n 

ad
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e 
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d 
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) 
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at
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 d
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 c
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 d
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 c
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 d
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 p
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 d
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 f
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at
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ra
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in

 t
he

 v
ic

in
ity

 o
f 

th
e 

A
us

ta
r 

ar
ea

. 
S

ea
m

 
co

nt
in

ui
ty

, t
hi

ck
ne

ss
 a

nd
 q

ua
lit

y 
is

 w
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ra
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re
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 w

or
ki

ng
 G

re
ta

 s
ea

m
 s

ec
tio

n 
gr

id
 

de
ve

lo
pe

d 
(W

G
R

) 
fo

r 
R

es
ou

rc
e 

es
tim

at
io

n 
w

as
 c

re
at

ed
 f

ro
m

 t
he

 u
pp

er
 a

nd
 lo

w
er

 s
ea

m
 

sp
lit

s 
ac

co
rd

in
g 

to
 th

e 
lo

gi
c 

sh
ow

n 
be

lo
w

, (
W

hi
ch

 s
ta

te
s 

w
he

n 
th

e 
se

pa
ra

tio
n 

be
tw

ee
n 

th
e 

up
pe

r 
an

d 
lo

w
er

 p
ly

 is
 le

ss
 th

an
 0

.2
m

 th
ic

k 
th

e 
w

or
ki

ng
 s

ec
tio

n 
is

 a
 c

om
bi

ne
d 

up
pe

r 
an

d 
lo

w
er

 p
ly

, a
nd

 w
he

n 
th

e 
se

pa
ra

tio
n 

be
tw

ee
n 

th
e 

up
pe

r 
an

d 
lo

w
er

 p
ly

 is
 g

re
at

er
 th

an
 0

.2
m

 
th

e 
w

or
ki

ng
 s

ec
tio

n 
is

 th
e 

up
pe

r p
ly

): 

- 
W

G
R

 =
 U

G
 a

nd
 L

G
 w

he
re

 L
G

 in
te

rb
ur

de
n 

is
 <

0.
2 

m
, o

r; 
 

- 
W

G
R

 =
 U

G
 o

nl
y 

w
he

re
 L

G
 in

te
rb

ur
de

n 
is

 >
0.

2 
m
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

us
ed

 to
 co

nt
ro

l th
e 

re
so

ur
ce

 e
sti

m
at

es
. 

 
Di

sc
us

sio
n 

of
 b

as
is 

fo
r u

sin
g 

or
 n

ot
 u

sin
g 

gr
ad

e 
cu

ttin
g 

or
 ca

pp
ing

. 
 

Th
e 

pr
oc

es
s o

f v
ali

da
tio

n,
 th

e 
ch

ec
kin

g 
pr

oc
es

s u
se

d,
 

th
e 

co
m

pa
ris

on
 o

f m
od

el 
da

ta
 to

 d
rill

ho
le 

da
ta

, a
nd

 u
se

 
of

 re
co

nc
ilia

tio
n 

da
ta

 if 
av

ail
ab

le.
 

 
C

oa
l q

ua
lit

y 
gr

id
s 

w
er

e 
pr

od
uc

ed
 fo

r t
hi

s 
w

or
ki

ng
 s

ec
tio

n 
at

 a
n 

in
 s

itu
 m

oi
st

ur
e 

ba
si

s,
 w

hi
ch

 
is

 e
st

im
at

ed
 to

 b
e 

5%
.  

 
D

ril
lh

ol
e 

ve
rti

ca
lly

 d
at

a 
w

as
 lo

ad
ed

 w
he

re
 a

va
ila

bl
e.

 S
tru

ct
ur

al
 a

nd
 c

oa
l q

ua
lit

y 
gr

id
s 

w
er

e 
cr

ea
te

d 
us

in
g 

gr
ow

th
 t

ec
hn

iq
ue

s 
(in

ve
rs

e 
di

st
an

ce
 s

qu
ar

ed
 w

as
 t

es
te

d 
fo

r 
qu

al
ity

 g
rid

s 
ho

w
ev

er
 g

ro
w

th
 te

ch
ni

qu
es

 a
pp

ea
re

d 
to

 g
rid

 th
e 

da
ta

 b
et

te
r)

. S
ea

m
 th

ic
kn

es
s 

an
d 

qu
al

ity
 

gr
id

s 
w

er
e 

gr
id

de
d 

on
 a

 5
0 

m
 m

es
h.

  

 
Th

is
 2

01
7 

C
oa

l R
es

ou
rc

e 
es

tim
at

e 
co

m
pa

re
s 

fa
vo

ur
ab

ly
 w

ith
 th

e 
20

16
 R

es
ou

rc
e 

es
tim

at
e.

 
To

nn
ag

es
 fr

om
 R

es
ou

rc
e 

po
ly

go
ns

 th
at

 re
m

ai
ne

d 
un

ch
an

ge
d 

(s
am

e 
ar

ea
) w

er
e 

ch
ec

ke
d 

to
 

co
m

pa
re

 th
e 

ac
cu

ra
cy

 o
f t

hi
s 

m
od

el
 a

ga
in

st
 th

e 
pr

ev
io

us
 m

od
el

. 

M
ois

tu
re

 
 

W
he

th
er

 th
e 

to
nn

ag
es

 a
re

 e
sti

m
at

ed
 o

n 
a 

dr
y b

as
is 

or
 

wi
th

 n
at

ur
al 

m
ois

tu
re

, a
nd

 th
e 

m
et

ho
d 

of
 d

et
er

m
ina

tio
n 

of
 th

e 
m

ois
tu

re
 co

nt
en

t. 

 
In

 s
itu

 m
oi

st
ur

e 
of

 th
e 

G
re

ta
 s

ea
m

 is
 c

on
si

de
re

d 
si

m
ila

r t
o 

in
 s

itu
 m

oi
st

ur
e 

co
nt

en
t o

f o
th

er
 

co
al

 s
ea

m
s 

w
ith

in
 th

e 
Pe

rm
ia

n 
W

itt
in

gh
am

 C
oa

l M
ea

su
re

s.
 A

ve
ra

ge
 in

he
re

nt
 m

oi
st

ur
e 

(a
d)

 
of

 s
am

pl
ed

 d
at

a 
fro

m
 s

lim
 c

or
e 

sa
m

pl
es

 w
as

 1
.6

%
. T

ot
al

 m
oi

st
ur

e 
(a

r)
 fr

om
 s

ix
 b

el
t s

am
pl

es
 

co
lle

ct
ed

 in
 2

01
1 

av
er

ag
ed

 6
%

. I
n 

si
tu

 m
oi

st
ur

e 
of

 G
re

ta
 s

ea
m

 c
oa

l w
as

 a
ss

um
ed

 to
 b

e 
sl

ig
ht

ly
 l

ow
er

 t
ha

n 
be

lt 
sa

m
pl

e 
re

su
lts

 a
nd

 f
or

 t
hi

s 
R

es
ou

rc
e 

es
tim

at
io

n 
pr

oc
es

s 
w

as
 

es
tim

at
ed

 a
t 5

%
. 

Cu
t-o

ff 
pa

ra
m

et
er

s 
 

Th
e 

ba
sis

 o
f t

he
 a

do
pt

ed
 cu

t-o
ff 

gr
ad

e(
s)

 o
r q

ua
lity

 
pa

ra
m

et
er

s a
pp

lie
d.

 
 

N
o 

cu
t o

ff 
pa

ra
m

et
er

s 
w

er
e 

us
ed

 fo
r a

sh
, t

ot
al

 s
ul

ph
ur

 o
r s

ea
m

 th
ic

kn
es

s.
 A

us
ta

r u
til

is
e 

th
e 

Pe
lto

n 
Pr

ep
 P

la
nt

 t
o 

w
as

h 
R

O
M

 c
oa

l 
fo

r 
pr

od
uc

t 
co

al
 a

t 
m

ar
ke

t 
sp

ec
ifi

ca
tio

ns
. 

Ty
pi

ca
l 

pr
od

uc
t s

pe
ci

fic
at

io
ns

 a
re

: a
sh

 6
.5

%
 a

nd
 s

ul
ph

ur
 is

 1
.5

%
  

 
Th

e 
th

ic
kn

es
s 

an
d 

qu
al

ity
 o

f 
th

e 
R

es
ou

rc
e 

is
 u

nd
er

st
oo

d 
to

 b
e 

co
ns

is
te

nt
 a

nd
 a

pp
ly

in
g 

ty
pi

ca
l 

cu
t 

of
f 

pa
ra

m
et

er
s 

fo
r 

th
ic

kn
es

s 
or

 q
ua

lit
y 

w
ou

ld
 n

ot
 m

at
er

ia
lly

 i
m

pa
ct

 o
n 

th
e 

R
es

ou
rc

e.
 

M
ini

ng
 fa

cto
rs

 o
r 

as
su

m
pt

ion
s 

 
As

su
m

pt
ion

s m
ad

e 
re

ga
rd

ing
 p

os
sib

le 
m

ini
ng

 m
et

ho
ds

, 
m

ini
m

um
 m

ini
ng

 d
im

en
sio

ns
 a

nd
 in

te
rn

al 
(o

r, 
if 

ap
pli

ca
ble

, e
xte

rn
al)

 m
ini

ng
 d

ilu
tio

n.
 It

 is
 a

lw
ay

s 
ne

ce
ss

ar
y a

s p
ar

t o
f t

he
 p

ro
ce

ss
 o

f d
et

er
m

ini
ng

 
re

as
on

ab
le 

pr
os

pe
cts

 fo
r e

ve
nt

ua
l e

co
no

m
ic 

ex
tra

cti
on

 
to

 co
ns

ide
r p

ot
en

tia
l m

ini
ng

 m
et

ho
ds

, b
ut

 th
e 

as
su

m
pt

ion
s m

ad
e 

re
ga

rd
ing

 m
ini

ng
 m

et
ho

ds
 a

nd
 

pa
ra

m
et

er
s w

he
n 

es
tim

at
ing

 M
ine

ra
l R

es
ou

rc
es

 m
ay

 n
ot

 
alw

ay
s b

e 
rig

or
ou

s. 
W

he
re

 th
is 

is 
th

e 
ca

se
, t

his
 sh

ou
ld 

be
 re

po
rte

d 
wi

th
 a

n 
ex

pla
na

tio
n 

of
 th

e 
ba

sis
 o

f t
he

 
m

ini
ng

 a
ss

um
pt

ion
s m

ad
e.

 

 
Au

st
ar

 is
 c

ur
re

nt
ly

 a
n 

un
de

rg
ro

un
d 

co
al

 m
in

e 
us

in
g 

lo
ng

w
al

l w
ith

 to
p 

co
al

 c
av

in
g 

m
et

ho
d.

  
Th

e 
R

es
ou

rc
e 

es
tim

at
e 

is
 b

as
ed

 u
po

n 
un

de
rg

ro
un

d 
m

in
in

g 
m

et
ho

ds
 in

cl
ud

in
g 

lo
ng

w
al

l, 
to

p 
co

al
 c

av
in

g 
bu

t a
ls

o 
po

te
nt

ia
lly

 b
or

d 
an

d 
pi

lla
r o

f a
re

as
 n

ot
 s

ui
ta

bl
e 

fo
r l

on
gw

al
l m

in
in

g.
   

 
Th

e 
fo

llo
w

in
g 

lis
t d

et
ai

ls
 li

m
its

 a
nd

 a
ss

um
pt

io
ns

 u
se

d 
to

 d
ef

in
e 

R
es

ou
rc

e 
ar

ea
s.

  

- 
lim

it 
of

 m
in

in
g 

as
 a

t 3
0 

Se
pt

em
be

r 2
01

7;
 

- 
R

O
M

 to
nn

es
 fo

re
ca

st
 fr

om
 O

ct
ob

er
 to

 D
ec

em
be

r 2
01

7 
w

er
e 

55
6,

10
9 

t; 
an

d 
- 

R
es

ou
rc

es
 w

er
e 

di
vi

de
d 

in
to

 th
re

e 
se

pa
ra

te
 a

re
as

:  
 

N
or

th
w

es
t o

f t
he

 C
en

tra
l D

yk
e 

– 
Ka

lin
go

 a
re

a;
 

 
Ea

st
 o

f t
he

 C
en

tra
l D

yk
e 

- S
ta

ge
 3

 m
in

e 
ex

pa
ns

io
n 

ar
ea

; a
nd

 
 

So
ut

he
as

t o
f E

lla
lo

ng
 M

ai
n 

H
ea

di
ng

s 
– 

B
el

lb
ird

 S
ou

th
 a

re
a.

 
 

R
es

ou
rc

e 
ex

cl
us

io
n 

zo
ne

s 
co

m
pr

is
ed

:  

- 
50

 m
 d

is
ta

nc
e 

fro
m

 o
ld

 w
or

ki
ng

s;
 

- 
5 

m
 e

ith
er

 s
id

e 
of

 th
e 

C
en

tra
l (

dy
ke

 is
 a

ss
um

ed
 to

 b
e 

10
 m

 w
id

e)
; 
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

- 
5 

m
 e

ith
er

 s
id

e 
of

 K
itc

he
ne

r D
yk

e 
w

hi
ch

 h
as

 b
ee

n 
in

te
rp

re
te

d 
as

 tw
o 

se
pa

ra
te

 d
yk

es
 

tre
nd

in
g 

so
ut

he
as

t t
hr

ou
gh

 S
ta

ge
 3

 m
in

e 
ex

pa
ns

io
n 

ar
ea

. D
yk

es
 a

re
 e

ac
h 

as
su

m
ed

 to
 

be
 1

0 
m

 w
id

e;
 

- 
to

nn
ag

e 
an

d 
qu

al
ity

 v
ar

ia
bl

es
 a

re
 re

po
rte

d 
to

 a
n 

in
 s

itu
 m

oi
st

ur
e 

co
nt

en
t o

f 5
%

; a
nd

 
- 

R
es

ou
rc

es
 h

av
e 

be
en

 e
st

im
at

ed
 to

 d
ep

th
s 

up
 to

 8
00

 m
. 

M
et

all
ur

gic
al 

fa
cto

rs
 o

r 
as

su
m

pt
ion

s 

 
Th

e 
ba

sis
 fo

r a
ss

um
pt

ion
s o

r p
re

dic
tio

ns
 re

ga
rd

ing
 

m
et

all
ur

gic
al 

am
en

ab
ilit

y. 
It 

is 
alw

ay
s n

ec
es

sa
ry

 a
s p

ar
t 

of
 th

e 
pr

oc
es

s o
f d

et
er

m
ini

ng
 re

as
on

ab
le 

pr
os

pe
cts

 fo
r 

ev
en

tu
al 

ec
on

om
ic 

ex
tra

cti
on

 to
 co

ns
ide

r p
ot

en
tia

l 
m

et
all

ur
gic

al 
m

et
ho

ds
, b

ut
 th

e 
as

su
m

pt
ion

s r
eg

ar
din

g 
m

et
all

ur
gic

al 
tre

at
m

en
t p

ro
ce

ss
es

 a
nd

 p
ar

am
et

er
s m

ad
e 

wh
en

 re
po

rti
ng

 M
ine

ra
l R

es
ou

rc
es

 m
ay

 n
ot

 a
lw

ay
s b

e 
rig

or
ou

s. 
W

he
re

 th
is 

is 
th

e 
ca

se
, t

his
 sh

ou
ld 

be
 re

po
rte

d 
wi

th
 a

n 
ex

pla
na

tio
n 

of
 th

e 
ba

sis
 o

f t
he

 m
et

all
ur

gic
al 

as
su

m
pt

ion
s m

ad
e.

 

 
N

o 
ra

w
 a

sh
 o

r 
to

ta
l s

ul
ph

ur
 c

ut
-o

ffs
 w

er
e 

ap
pl

ie
d 

to
 th

e 
co

m
pu

te
r 

m
od

el
 a

s 
A

us
ta

r 
w

as
h 

R
O

M
 c

oa
l t

o 
pr

od
uc

e 
a 

lo
w

 a
sh

, h
ig

h 
su

lp
hu

r 
co

al
 p

ro
du

ct
. C

ur
re

nt
 m

ar
ke

t s
pe

ci
fic

at
io

ns
 

ar
e 

6.
5%

 p
ro

du
ct

 a
sh

 a
nd

 1
.5

%
 p

ro
du

ct
 s

ul
ph

ur
 (a

db
). 

P
ro

du
ct

 c
oa

l e
xt

ra
ct

ed
 fr

om
 th

e 
G

re
ta

 
se

am
 h

as
 b

ee
n 

su
cc

es
sf

ul
ly

 m
ar

ke
te

d 
as

 a
 b

le
nd

in
g 

m
et

al
lu

rg
ic

al
 c

oa
l a

s 
w

el
l a

s 
th

er
m

al
 

co
al

 fo
r t

he
 p

as
t 3

3 
ye

ar
s.

   

 
Ba

se
d 

on
 th

e 
co

al
 q

ua
lit

y 
da

ta
, t

he
 p

ro
du

ct
 is

 n
ot

 e
xp

ec
te

d 
to

 b
e 

m
at

er
ia

lly
 d

iff
er

en
t t

o 
th

e 
hi

st
or

ic
 p

ro
du

ct
. 

En
vir

on
m

en
ta

l 
fa

cto
rs

 o
r 

as
su

m
pt

ion
s 

 
As

su
m

pt
ion

s m
ad

e 
re

ga
rd

ing
 p

os
sib

le 
wa

ste
 a

nd
 

pr
oc

es
s r

es
idu

e 
dis

po
sa

l o
pt

ion
s. 

It 
is 

alw
ay

s n
ec

es
sa

ry
 

as
 p

ar
t o

f t
he

 p
ro

ce
ss

 o
f d

et
er

m
ini

ng
 re

as
on

ab
le 

pr
os

pe
cts

 fo
r e

ve
nt

ua
l e

co
no

m
ic 

ex
tra

cti
on

 to
 co

ns
ide

r 
th

e 
po

te
nt

ial
 e

nv
iro

nm
en

ta
l im

pa
cts

 o
f t

he
 m

ini
ng

 a
nd

 
pr

oc
es

sin
g 

op
er

at
ion

. W
hil

e 
at

 th
is 

sta
ge

 th
e 

de
te

rm
ina

tio
n 

of
 p

ot
en

tia
l e

nv
iro

nm
en

ta
l im

pa
cts

, 
pa

rti
cu

lar
ly 

fo
r a

 g
re

en
fie

lds
 p

ro
jec

t, 
m

ay
 n

ot
 a

lw
ay

s b
e 

we
ll a

dv
an

ce
d,

 th
e 

sta
tu

s o
f e

ar
ly 

co
ns

ide
ra

tio
n 

of
 th

es
e 

po
te

nt
ial

 e
nv

iro
nm

en
ta

l im
pa

cts
 sh

ou
ld 

be
 re

po
rte

d.
 

W
he

re
 th

es
e 

as
pe

cts
 h

av
e 

no
t b

ee
n 

co
ns

ide
re

d 
th

is 
sh

ou
ld 

be
 re

po
rte

d 
wi

th
 a

n 
ex

pla
na

tio
n 

of
 th

e 
en

vir
on

m
en

ta
l a

ss
um

pt
ion

s m
ad

e.
 

 
Au

st
ar

 is
 a

n 
op

er
at

in
g 

m
in

e 
th

at
 c

om
pl

ie
s 

w
ith

 a
ll 

en
vi

ro
nm

en
ta

l c
on

di
tio

ns
 th

at
 r

el
at

e 
to

 
ex

tra
ct

io
n 

of
 th

e 
G

re
ta

 s
ea

m
. 

Bu
lk 

de
ns

ity
 

 
W

he
th

er
 a

ss
um

ed
 o

r d
et

er
m

ine
d.

 If
 a

ss
um

ed
, t

he
 b

as
is 

fo
r t

he
 a

ss
um

pt
ion

s. 
If 

de
te

rm
ine

d,
 th

e 
m

et
ho

d 
us

ed
, 

wh
et

he
r w

et
 o

r d
ry

, t
he

 fr
eq

ue
nc

y o
f t

he
 m

ea
su

re
m

en
ts,

 
th

e 
na

tu
re

, s
ize

 a
nd

 re
pr

es
en

ta
tiv

en
es

s o
f t

he
 sa

m
ple

s. 
 

Th
e 

bu
lk 

de
ns

ity
 fo

r b
ulk

 m
at

er
ial

 m
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s t

o 
Or

e 
Re

se
rv

es
. S

uc
h 

stu
die

s w
ill 

ha
ve

 b
ee

n 
ca

rri
ed

 o
ut

 a
nd

 w
ill 

ha
ve

 d
et

er
m

ine
d 

a 
m

ine
 p

lan
 th

at
 is

 
te

ch
nic

all
y a

ch
iev

ab
le 

an
d 

ec
on

om
ica

lly
 vi

ab
le,

 a
nd

 th
at

 
m

at
er

ial
 M

od
ify

ing
 F

ac
to

rs
 h

av
e 

be
en

 co
ns

ide
re

d.
 

 
Au

st
ar

 is
 a

n 
op

er
at

in
g 

m
in

e.
 L

O
M

 s
tu

di
es

 u
nd

er
ta

ke
n 

du
rin

g 
th

e 
pr

oj
ec

t p
la

nn
in

g 
an

d 
de

si
gn

 
st

ag
es

 h
av

e 
be

en
 c

om
pl

em
en

te
d 

by
 a

ct
ua

l o
pe

ra
tin

g 
ex

pe
rie

nc
e 

an
d 

on
go

in
g 

ex
pl

or
at

io
n 

an
d 

as
se

ss
m

en
t. 

Cu
t-o

ff 
pa

ra
m

et
er

s 
 

Th
e 

ba
sis

 o
f t

he
 cu

t-o
ff 

gr
ad

e(
s)

 o
r q

ua
lity

 p
ar

am
et

er
s 

ap
pli

ed
. 

 
Th

er
e 

ar
e 

no
 c

oa
l 

qu
al

ity
 c

ut
-o

ff 
pa

ra
m

et
er

s 
us

ed
 t

o 
el

im
in

at
e 

th
e 

co
nv

er
si

on
 o

f 
C

oa
l 

R
es

ou
rc

es
 to

 C
oa

l R
es

er
ve

s.
 

M
ini

ng
 fa

cto
rs

 o
r 

as
su

m
pt

ion
s 

 
Th

e 
m

et
ho

d 
an

d 
as

su
m

pt
ion

s u
se

d 
as

 re
po

rte
d 

in 
th

e 
Pr

e-
Fe

as
ibi

lity
 o

r F
ea

sib
ilit

y S
tu

dy
 to

 co
nv

er
t t

he
 M

ine
ra

l 
Re

so
ur

ce
 to

 a
n 

Or
e 

Re
se

rv
e 

(i.
e.

 e
ith

er
 b

y a
pp

lic
at

ion
 o

f 
ap

pr
op

ria
te

 fa
cto

rs
 b

y o
pt

im
isa

tio
n 

or
 b

y p
re

lim
ina

ry
 o

r 
de

ta
ile

d 
de

sig
n)

. 
 

Th
e 

ch
oic

e,
 n

at
ur

e 
an

d 
ap

pr
op

ria
te

ne
ss

 o
f t

he
 se

lec
te

d 
m

ini
ng

 m
et

ho
d(

s)
 a

nd
 o

th
er

 m
ini

ng
 p

ar
am

et
er

s i
nc

lud
ing

 
as

so
cia

te
d 

de
sig

n 
iss

ue
s s

uc
h 

as
 p

re
-s

tri
p,

 a
cc

es
s, 

et
c. 

 
Th

e 
as

su
m

pt
ion

s m
ad

e 
re

ga
rd

ing
 g

eo
te

ch
nic

al 

 
LO

M
 p

la
nn

in
g 

ha
s 

be
en

 u
se

d 
as

 th
e 

ba
si

s 
of

 c
on

ve
rti

ng
 C

oa
l R

es
ou

rc
es

 to
 C

oa
l R

es
er

ve
s.

 

 
Th

e 
se

le
ct

ed
 m

in
in

g 
m

et
ho

d 
is

 th
at

 in
 u

se
 in

 th
e 

op
er

at
in

g 
m

in
e,

 i.
e.

 lo
ng

w
al

l t
op

 c
oa

l c
av

in
g 

(“L
TC

C
”) 

ex
tra

ct
io

n 
w

ith
 c

on
tin

uo
us

 m
in

er
 d

ev
el

op
m

en
t. 

 
Fr

om
 a

 g
eo

te
ch

ni
ca

l p
er

sp
ec

tiv
e,

 th
e 

m
os

t s
ig

ni
fic

an
t i

ss
ue

s 
re

la
te

 to
 c

oa
l b

ur
st

s,
 ri

b 
co

nt
ro

l 
an

d 
pe

rio
di

c 
w

ei
gh

tin
g.

 O
f 

th
es

e,
 t

he
 c

oa
l 

bu
rs

t 
is

su
e 

is
 e

as
ily

 t
he

 m
os

t 
si

gn
ifi

ca
nt

 a
nd

 
on

go
in

g 
st

ud
ie

s 
ar

e 
be

in
g 

ca
rr

ie
d 

ou
t 

in
 o

rd
er

 to
 in

cr
ea

se
 c

on
fid

en
ce

 a
nd

 le
ve

ls
 o

f s
af

et
y 

re
ga

rd
in

g 
op

er
at

in
g 

in
 a

n 
en

vi
ro

nm
en

t p
ro

ne
 to

 c
oa

l b
ur

st
s.
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

pa
ra

m
et

er
s (

eg
 p

it s
lop

es
, s

to
pe

 si
ze

s, 
et

c)
, g

ra
de

 co
nt

ro
l 

an
d 

pr
e-

pr
od

uc
tio

n 
dr

illi
ng

. 
 

Th
e 

m
ajo

r a
ss

um
pt

ion
s m

ad
e 

an
d 

M
ine

ra
l R

es
ou

rc
e 

m
od

el 
us

ed
 fo

r p
it a

nd
 st

op
e 

op
tim

isa
tio

n 
(if

 a
pp

ro
pr

iat
e)

. 
 

Th
e 

m
ini

ng
 d

ilu
tio

n 
fa

cto
rs

 u
se

d.
 

 
Th

e 
m

ini
ng

 re
co

ve
ry

 fa
cto

rs
 u

se
d.

 
 

An
y m

ini
m

um
 m

ini
ng

 w
idt

hs
 u

se
d.

 
 

Th
e 

m
an

ne
r i

n 
wh

ich
 In

fe
rre

d 
M

ine
ra

l R
es

ou
rc

es
 a

re
 

ut
ilis

ed
 in

 m
ini

ng
 st

ud
ies

 a
nd

 th
e 

se
ns

itiv
ity

 o
f t

he
 

ou
tco

m
e 

to
 th

eir
 in

clu
sio

n.
 

 
Th

e 
inf

ra
str

uc
tu

re
 re

qu
ire

m
en

ts 
of 

th
e 

se
lec

te
d 

m
ini

ng
 

m
et

ho
ds

. 

 
Th

e 
de

pt
h 

of
 c

ov
er

 fo
r t

he
 fu

tu
re

 w
or

ki
ng

s 
ra

ng
es

 fr
om

 4
50

 m
 - 

70
0 

m
. T

he
se

 d
ep

th
s 

ar
e 

hi
gh

 
by

 A
us

tra
lia

n 
st

an
da

rd
s.

 

 
Th

e 
m

in
in

g 
fa

ct
or

s 
us

ed
 w

er
e:

 

- 
de

ve
lo

pm
en

t r
oa

dw
ay

s 
5.

0 
m

 w
id

e 
by

 3
.2

 m
 h

ig
h;

 
- 

lo
ng

w
al

l c
ut

tin
g 

he
ig

ht
 3

.2
 m

; 
- 

lo
ng

w
al

l c
av

in
g 

he
ig

ht
 ≤

 3
.9

 m
; 

- 
lo

ng
w

al
l p

an
el

 w
id

th
 2

26
 m

; 
- 

no
 c

oa
l i

s 
lo

st
 fr

om
 th

e 
ro

of
 o

r f
lo

or
 o

f t
he

 m
in

ea
bl

e 
co

al
 s

ec
tio

ns
 d

ur
in

g 
de

ve
lo

pm
en

t; 
- 

an
 a

ve
ra

ge
 o

f 2
5%

 o
f t

he
 c

oa
l f

ro
m

 th
e 

ca
vi

ng
 s

ec
tio

n 
co

al
 w

ill
 b

e 
lo

st
 d

ur
in

g 
lo

ng
w

al
l 

ex
tra

ct
io

n;
 

- 
th

e 
de

ve
lo

pm
en

t r
oa

dw
ay

s 
in

co
rp

or
at

e 
co

al
 to

ps
 a

nd
 b

ot
to

m
s 

an
d 

th
er

ef
or

e 
no

 o
ut

-o
f-

se
am

 d
ilu

tio
n 

ha
s 

be
en

 in
cl

ud
ed

 fo
r d

ev
el

op
m

en
t o

pe
ra

tio
ns

; 
- 

30
 m

m
 o

f h
ig

he
r a

sh
 m

at
er

ia
l w

ill 
be

 m
in

ed
 w

ith
 th

e 
flo

or
 o

f t
he

 c
oa

l s
ea

m
 d

ur
in

g 
lo

ng
w

al
l 

op
er

at
io

ns
, a

nd
 th

at
 a

ny
 lo

ng
w

al
l c

av
in

g 
to

nn
es

 w
ill 

be
 s

up
pl

em
en

te
d 

w
ith

 a
n 

ad
di

tio
na

l 
8%

 (b
y 

m
as

s 
of

 th
e 

ca
vi

ng
 to

nn
es

) o
f r

oo
f d

ilu
tio

n;
 

- 
th

e 
w

as
te

 ro
ck

 q
ua

lit
y 

de
fa

ul
ts

 w
er

e 
a 

re
la

tiv
e 

de
ns

ity
 o

f 2
.3

8 
t/m

3 
fo

r f
lo

or
 d

ilu
tio

n 
an

d 
2.

40
 t/

m
3 

fo
r r

oo
f d

ilu
tio

n 
an

d 
as

h 
an

 o
f 9

0%
; 

- 
re

la
tiv

e 
de

ns
ity

 d
at

a 
in

 th
e 

ge
ol

og
ic

al
 m

od
el

 is
 b

as
ed

 o
n 

as
su

m
ed

 in
 s

itu
 m

oi
st

ur
e 

of
 

5.
0%

, w
hi

le
 a

ll 
qu

al
iti

es
 a

re
 b

as
ed

 o
n 

ai
r d

rie
d 

m
oi

st
ur

e 
gr

id
de

d 
va

lu
es

; 
- 

Pr
es

to
n 

Sa
nd

er
s 

ha
s 

be
en

 u
se

d 
in

 th
e 

es
tim

at
io

n 
of

 in
 s

itu
 m

oi
st

ur
e;

 a
nd

 
- 

R
O

M
 m

oi
st

ur
e 

w
ill 

be
 6

.0
%

, a
nd

 p
ro

du
ct

 m
oi

st
ur

e 
w

ill 
be

 6
.0

%
.  

 
In

fe
rr

ed
 c

oa
l h

as
 b

ee
n 

ex
cl

ud
ed

 fr
om

 th
e 

LO
M

 P
la

n.
 

 
Al

l n
ec

es
sa

ry
 in

fra
st

ru
ct

ur
e 

is
 in

 p
la

ce
 a

nd
 o

pe
ra

tio
na

l. 

M
et

all
ur

gic
al 

fa
cto

rs
 o

r 
as

su
m

pt
ion

s 

 
Th

e 
m

et
all

ur
gic

al 
pr

oc
es

s p
ro

po
se

d 
an

d 
th

e 
ap

pr
op

ria
te

ne
ss

 o
f t

ha
t p

ro
ce

ss
 to

 th
e 

sty
le 

of
 

m
ine

ra
lis

at
ion

. 
 

W
he

th
er

 th
e 

m
et

all
ur

gic
al 

pr
oc

es
s i

s w
ell

-te
ste

d 
te

ch
no

log
y o

r n
ov

el 
in 

na
tu

re
. 

 
Th

e 
na

tu
re

, a
m

ou
nt

 a
nd

 re
pr

es
en

ta
tiv

en
es

s o
f 

m
et

all
ur

gic
al 

te
st 

wo
rk

 u
nd

er
ta

ke
n,

 th
e 

na
tu

re
 o

f t
he

 
m

et
all

ur
gic

al 
do

m
ain

ing
 a

pp
lie

d 
an

d 
th

e 
co

rre
sp

on
din

g 
m

et
all

ur
gic

al 
re

co
ve

ry
 fa

cto
rs

 a
pp

lie
d.

 
 

An
y a

ss
um

pt
ion

s o
r a

llo
wa

nc
es

 m
ad

e 
fo

r d
ele

te
rio

us
 

ele
m

en
ts.

 
 

Th
e 

ex
ist

en
ce

 o
f a

ny
 b

ulk
 sa

m
ple

 o
r p

ilo
t s

ca
le 

te
st 

wo
rk

 
an

d 
th

e 
de

gr
ee

 to
 w

hic
h 

su
ch

 sa
m

ple
s a

re
 co

ns
ide

re
d 

 
Th

e 
m

et
al

lu
rg

ic
al

 p
ro

ce
ss

 fo
r w

as
hi

ng
 th

e 
ta

rg
et

 s
ea

m
s 

is
 a

lre
ad

y 
in

 p
la

ce
 a

nd
 b

ei
ng

 u
se

d.
 

Th
e 

co
nf

ig
ur

at
io

n 
of

 t
he

 C
H

PP
 in

cl
ud

es
 D

en
se

 M
ed

ia
 C

yc
lo

ne
 (

“D
M

C
”) 

an
d 

Sp
ira

ls
. 

Th
e 

cu
rr

en
t C

H
P

P 
m

od
ul

e 
op

er
at

es
 a

t a
 n

om
in

al
 c

ap
ac

ity
 o

f 7
50

 tp
h.

 

 
C

H
P

P 
yi

el
d 

es
tim

at
es

 a
re

 b
as

ed
 o

n 
gr

id
de

d 
va

lu
es

 fo
r t

he
 c

ut
 s

ec
tio

n 
as

 w
el

l a
s 

th
e 

va
rio

us
 

pl
ie

s 
in

 t
he

 c
av

ed
 s

ec
tio

n.
 A

 c
om

po
si

te
 y

ie
ld

 i
s 

ca
lc

ul
at

ed
 a

nd
 t

he
n 

a 
pr

ac
tic

al
 y

ie
ld

 
ad

ju
st

m
en

t f
ac

to
r i

s 
ap

pl
ie

d 
to

 re
fle

ct
 th

e 
di

ffe
re

nc
es

 b
et

w
ee

n 
la

bo
ra

to
ry

 y
ie

ld
s 

an
d 

th
e 

C
H

P
P

 
yi

el
d.

 

 
Ac

tu
al

 y
ie

ld
 in

 2
01

7 
w

as
 9

1%
, 

ag
ai

ns
t 

a 
bu

dg
et

 f
or

ec
as

t 
of

 9
0%

. 
Yi

el
ds

 a
re

 e
xp

ec
te

d 
to

 
re

du
ce

 o
nc

e 
LT

C
C

 o
pe

ra
tio

ns
 re

co
m

m
en

ce
 in

 th
e 

St
ag

e 
3 

ar
ea

. 

 
Th

e 
pr

oc
es

s 
ge

ne
ra

te
s 

a 
se

m
i h

ar
d 

co
ki

ng
 c

oa
l p

ro
du

ct
 fr

om
 a

 c
ut

 p
oi

nt
 th

at
 w

ill
 g

en
er

al
ly

 
pr

od
uc

e 
a 

le
ss

 th
an

 9
%

 a
sh

 p
ro

du
ct

. M
in

or
 a

re
as

 w
ill

 p
ro

du
ce

 a
 h

ig
he

r a
sh

 p
ro

du
ct

, w
hi

ch
 is
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

re
pr

es
en

ta
tiv

e 
of

 th
e 

or
e 

bo
dy

 a
s a

 w
ho

le.
 

 
Fo

r m
ine

ra
ls 

th
at

 a
re

 d
ef

ine
d 

by
 a

 sp
ec

ific
at

ion
, h

as
 th

e 
or

e 
re

se
rv

e 
es

tim
at

ion
 b

ee
n 

ba
se

d 
on

 th
e 

ap
pr

op
ria

te
 

m
ine

ra
log

y t
o 

m
ee

t t
he

 sp
ec

ific
at

ion
s?

 

ex
pe

ct
ed

 to
 b

e 
so

ld
 a

s 
a 

th
er

m
al

 p
ro

du
ct

. T
he

 m
et

al
lu

rg
ic

al
 p

ro
ce

ss
 is

 a
pp

ro
pr

ia
te

 fo
r A

us
ta

r 
M

in
e.

 

 
N

o 
by

pa
ss

 p
ro

du
ct

s 
as

su
m

ed
 in

 th
e 

LO
M

 p
la

n.
  

 
N

o 
al

lo
w

an
ce

 h
as

 b
ee

n 
m

ad
e 

fo
r d

el
et

er
io

us
 e

le
m

en
ts

. 

En
vir

on
m

en
ta

l 
 

Th
e 

sta
tu

s o
f s

tu
die

s o
f p

ot
en

tia
l e

nv
iro

nm
en

ta
l im

pa
cts

 
of

 th
e 

m
ini

ng
 a

nd
 p

ro
ce

ss
ing

 o
pe

ra
tio

n.
 D

et
ail

s o
f w

as
te

 
ro

ck
 ch

ar
ac

te
ris

at
ion

 a
nd

 th
e 

co
ns

ide
ra

tio
n 

of
 p

ot
en

tia
l 

sit
es

, s
ta

tu
s o

f d
es

ign
 o

pt
ion

s c
on

sid
er

ed
 a

nd
, w

he
re

 
ap

pli
ca

ble
, t

he
 st

at
us

 o
f a

pp
ro

va
ls 

fo
r p

ro
ce

ss
 re

sid
ue

 
sto

ra
ge

 a
nd

 w
as

te
 d

um
ps

 sh
ou

ld 
be

 re
po

rte
d.

 

 
An

 E
nv

iro
nm

en
ta

l I
m

pa
ct

 S
ta

te
m

en
t h

as
 b

ee
n 

pr
ep

ar
ed

 a
nd

 th
e 

ne
ce

ss
ar

y 
en

vi
ro

nm
en

ta
l 

ap
pr

ov
al

s 
ob

ta
in

ed
. 

 
C

oa
rs

e 
re

je
ct

s 
ar

e 
pl

ac
ed

 w
ith

in
 th

e 
Pe

lto
n 

op
en

 c
ut

 v
oi

d.
 W

as
he

ry
 fi

ne
s 

m
at

er
ia

l i
s 

pu
m

pe
d 

to
 a

n 
ad

ja
ce

nt
 p

ro
pe

rty
 o

w
ne

d 
by

 A
G

L,
 u

nd
er

 a
n 

ex
is

tin
g 

ag
re

em
en

t. 

In
fra

str
uc

tu
re

 
 

Th
e 

ex
ist

en
ce

 o
f a

pp
ro

pr
iat

e 
inf

ra
str

uc
tu

re
: a

va
ila

bil
ity

 o
f 

lan
d 

fo
r p

lan
t d

ev
elo

pm
en

t, 
po

we
r, 

wa
te

r, 
tra

ns
po

rta
tio

n 
(p

ar
tic

ula
rly

 fo
r b

ulk
 co

m
m

od
itie

s)
, la

bo
ur

, 
ac

co
m

m
od

at
ion

; o
r t

he
 e

as
e 

wi
th

 w
hic

h 
th

e 
inf

ra
str

uc
tu

re
 

ca
n 

be
 p

ro
vid

ed
, o

r a
cc

es
se

d.
 

 
Al

l n
ec

es
sa

ry
 in

fra
st

ru
ct

ur
e 

is
 in

 p
la

ce
 a

nd
 o

pe
ra

tio
na

l f
or

 th
e 

cu
rr

en
t o

pe
ra

tio
ns

 a
t t

he
 A

ss
et

. 

Co
sts

 
 

Th
e 

de
riv

at
ion

 o
f, 

or
 a

ss
um

pt
ion

s m
ad

e,
 re

ga
rd

ing
 

pr
oje

cte
d 

ca
pit

al 
co

sts
 in

 th
e 

stu
dy

. 
 

Th
e 

m
et

ho
do

log
y u

se
d 

to
 e

sti
m

at
e 

op
er

at
ing

 co
sts

. 
 

Al
low

an
ce

s m
ad

e 
fo

r t
he

 co
nt

en
t o

f d
ele

te
rio

us
 e

lem
en

ts.
 

 
Th

e 
so

ur
ce

 o
f e

xc
ha

ng
e 

ra
te

s u
se

d 
in 

th
e 

stu
dy

. 
 

De
riv

at
ion

 o
f t

ra
ns

po
rta

tio
n 

ch
ar

ge
s. 

 
Th

e 
ba

sis
 fo

r f
or

ec
as

tin
g 

or
 so

ur
ce

 o
f t

re
at

m
en

t a
nd

 
re

fin
ing

 ch
ar

ge
s, 

pe
na

ltie
s f

or
 fa

ilu
re

 to
 m

ee
t 

sp
ec

ific
at

ion
, e

tc.
 

 
Th

e 
all

ow
an

ce
s m

ad
e 

fo
r r

oy
alt

ies
 p

ay
ab

le,
 b

ot
h 

Go
ve

rn
m

en
t a

nd
 p

riv
at

e.
 

 
Al

l m
aj

or
 in

fra
st

ru
ct

ur
e 

is
 in

 p
la

ce
. C

ap
ita

l f
or

ec
as

ts
 h

av
e 

be
en

 in
cl

ud
ed

 w
hi

ch
 re

pr
es

en
t t

he
 

gr
ow

th
 a

nd
 s

us
ta

in
in

g 
re

qu
ire

m
en

ts
 fo

r t
he

 c
om

pl
et

io
n 

of
 th

e 
LO

M
 p

la
n.

  

 
Al

l 
op

er
at

in
g 

co
st

s 
ar

e 
ba

se
d 

on
 L

O
M

 p
la

nn
in

g 
es

tim
at

es
 f

ro
m

 Y
an

co
al

 a
nd

 h
av

e 
be

en
 

re
vi

ew
ed

 b
y 

R
PM

.  

 
C

ur
re

nt
 lo

ng
-te

rm
 e

xc
ha

ng
e 

ra
te

 a
ss

um
pt

io
ns

 w
er

e 
pr

ov
id

ed
 b

y 
Ya

nc
oa

l. 

 
Tr

an
sp

or
t c

ha
rg

es
 b

as
ed

 o
n 

ac
tu

al
 c

on
tra

ct
ed

 p
ric

es
 ta

ki
ng

 in
to

 a
cc

ou
nt

 e
xi

st
in

g 
Ta

ke
 o

r P
ay

 
ar

ra
ng

em
en

ts
. 

 
N

SW
 s

ta
te

 g
ov

er
nm

en
t r

oy
al

tie
s 

ar
e 

in
cl

ud
ed

 in
 th

e 
es

tim
at

e.
 

 
R

PM
 re

vi
ew

ed
 a

ll 
co

st
s 

an
d 

th
ey

 a
re

 c
on

si
de

re
d 

re
as

on
ab

le
. 

Re
ve

nu
e 

fa
cto

rs
 

 
Th

e 
de

riv
at

ion
 o

f, 
or

 a
ss

um
pt

ion
s m

ad
e 

re
ga

rd
ing

 
re

ve
nu

e 
fa

cto
rs

 in
clu

din
g 

he
ad

 g
ra

de
, m

et
al 

or
 

co
m

m
od

ity
 p

ric
e(

s)
 e

xc
ha

ng
e 

ra
te

s, 
tra

ns
po

rta
tio

n 
an

d 
tre

at
m

en
t c

ha
rg

es
, p

en
alt

ies
, n

et
 sm

elt
er

 re
tu

rn
s, 

et
c. 

 
Th

e 
de

riv
at

ion
 o

f a
ss

um
pt

ion
s m

ad
e 

of
 m

et
al 

or
 

co
m

m
od

ity
 p

ric
e(

s)
, f

or
 th

e 
pr

inc
ipa

l m
et

als
, m

ine
ra

ls 
an

d 
co

-p
ro

du
cts

. 

 
Lo

ng
 te

rm
 p

ro
du

ct
 c

oa
l p

ric
in

g 
as

su
m

pt
io

ns
 h

av
e 

be
en

 p
ro

vi
de

d 
by

 Y
an

co
al

 M
ar

ke
tin

g 
an

d 
is

 b
as

ed
 o

n 
in

de
pe

nd
en

t t
hi

rd
 p

ar
ty

 re
se

ar
ch

 a
nd

 re
po

rti
ng

. 

 
Th

e 
re

ve
nu

e 
fa

ct
or

s 
ar

e 
co

ns
id

er
ed

 re
as

on
ab

le
 fo

r t
he

 p
ur

po
se

s 
of

 e
st

im
at

in
g 

R
es

er
ve

s.
 

M
ar

ke
t 

as
se

ss
m

en
t 

  
Th

e 
de

m
an

d,
 su

pp
ly 

an
d 

sto
ck

 si
tu

at
ion

 fo
r t

he
 p

ar
tic

ula
r 

co
m

m
od

ity
, c

on
su

m
pt

ion
 tr

en
ds

 a
nd

 fa
cto

rs
 lik

ely
 to

 
af

fe
ct 

su
pp

ly 
an

d 
de

m
an

d 
int

o 
th

e 
fu

tu
re

. 
 

A 
cu

sto
m

er
 a

nd
 co

m
pe

tito
r a

na
lys

is 
alo

ng
 w

ith
 th

e 

 
A 

M
ar

ke
tin

g 
St

ud
y 

ha
s 

no
t 

be
en

 r
ev

ie
w

ed
 h

ow
ev

er
 m

ar
ke

ts
 a

re
 w

el
l e

st
ab

lis
he

d 
fo

r 
th

e 
m

in
e’

s 
co

al
 p

ro
du

ct
. T

he
 P

ro
je

ct
 ty

pi
ca

lly
 p

ro
du

ce
s 

on
e 

m
ai

n 
pr

od
uc

t: 

- 
SH

C
C

 a
t a

pp
ro

x.
 6

.7
%

 a
sh

 (a
d)

. 
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

ide
nt

ific
at

ion
 o

f li
ke

ly 
m

ar
ke

t w
ind

ow
s f

or
 th

e 
pr

od
uc

t. 
 

Pr
ice

 a
nd

 vo
lum

e 
fo

re
ca

sts
 a

nd
 th

e 
ba

sis
 fo

r t
he

se
 

fo
re

ca
sts

. 
 

Fo
r i

nd
us

tri
al 

m
ine

ra
ls 

th
e 

cu
sto

m
er

 sp
ec

ific
at

ion
, t

es
tin

g 
an

d 
ac

ce
pt

an
ce

 re
qu

ire
m

en
ts 

pr
ior

 to
 a

 su
pp

ly 
co

nt
ra

ct.
 

 
Ba

se
d 

up
on

 t
he

se
 p

ro
du

ct
s 

an
d 

sp
ec

ifi
ca

tio
ns

, 
R

PM
 a

nt
ic

ip
at

es
 n

o 
fo

re
se

ea
bl

e 
is

su
es

 in
 

de
m

an
d 

fo
r t

he
se

 p
ro

du
ct

s.
 

Ec
on

om
ic 

 
Th

e 
inp

ut
s t

o 
th

e 
ec

on
om

ic 
an

aly
sis

 to
 p

ro
du

ce
 th

e 
ne

t 
pr

es
en

t v
alu

e 
(N

PV
) i

n 
th

e 
stu

dy
, t

he
 so

ur
ce

 a
nd

 
co

nf
ide

nc
e 

of
 th

es
e 

ec
on

om
ic 

inp
ut

s i
nc

lud
ing

 e
sti

m
at

ed
 

inf
lat

ion
, d

isc
ou

nt
 ra

te
, e

tc.
 

 
NP

V 
ra

ng
es

 a
nd

 se
ns

itiv
ity

 to
 va

ria
tio

ns
 in

 th
e 

sig
nif

ica
nt

 
as

su
m

pt
ion

s a
nd

 in
pu

ts.
 

 
Th

e 
in

pu
ts

 to
 th

e 
ec

on
om

ic
 a

na
ly

si
s 

ar
e 

de
riv

ed
 c

ap
ita

l a
nd

 o
pe

ra
tin

g 
co

st
 e

st
im

at
es

 o
ut

lin
ed

 
in

 t
he

 “
C

os
ts

” 
se

ct
io

n 
of

 T
ab

le
 1

. 
Th

e 
so

ur
ce

 o
f 

th
e 

in
pu

ts
 i

s 
re

al
 a

nd
 t

he
 c

on
fid

en
ce

 
sa

tis
fa

ct
or

y.
 T

he
 e

co
no

m
ic

 m
od

el
lin

g 
is

 in
 re

al
 te

rm
s 

an
d 

a 
ra

ng
e 

of
 d

is
co

un
t r

at
es

 h
av

e 
be

en
 

us
ed

 in
 a

ss
es

si
ng

 N
P

V.
 

 
Th

e 
N

PV
 r

es
ul

ts
 fo

r 
th

e 
Pr

oj
ec

t p
ro

du
ce

d 
fro

m
 e

co
no

m
ic

 m
od

el
lin

g 
ge

ne
ra

te
d 

po
si

tiv
e 

an
d 

ac
ce

pt
ab

le
 N

PV
’s

 fo
r a

ll 
di

sc
ou

nt
 ra

te
s 

an
d 

th
e 

Pr
oj

ec
t i

s 
co

ns
id

er
ed

 e
co

no
m

ic
 fr

om
 a

n 
N

PV
 

st
an

d-
po

in
t. 

 
Se

ns
iti

vi
ty

 a
na

ly
si

s 
ha

s 
be

en
 c

om
pl

et
ed

 o
n 

th
e 

Pr
oj

ec
t o

ve
r a

 ra
ng

e 
of

 v
ar

ia
bl

e .
 T

he
 P

ro
je

ct
 

is
 m

os
t s

en
si

tiv
e 

to
 c

ha
ng

es
 in

 e
xc

ha
ng

e 
ra

te
, r

ev
en

ue
 a

nd
 o

pe
ra

tin
g 

co
st

s.
 

So
cia

l 
 

Th
e 

sta
tu

s o
f a

gr
ee

m
en

ts 
wi

th
 ke

y s
ta

ke
ho

lde
rs

 a
nd

 
m

at
te

rs
 le

ad
ing

 to
 so

cia
l li

ce
nc

e 
to

 o
pe

ra
te

. 
  

Th
er

e 
ar

e 
no

 n
at

iv
e 

tit
le

 c
la

im
s 

ov
er

 th
e 

ar
ea

.  

Ot
he

r 
 

To
 th

e 
ex

te
nt

 re
lev

an
t, 

th
e 

im
pa

ct 
of

 th
e 

fo
llo

wi
ng

 o
n 

th
e 

pr
oje

ct 
an

d/
or

 o
n 

th
e 

es
tim

at
ion

 a
nd

 cl
as

sif
ica

tio
n 

of
 th

e 
Or

e 
Re

se
rv

es
: 

 
An

y i
de

nt
ifie

d 
m

at
er

ial
 n

at
ur

all
y o

cc
ur

rin
g 

ris
ks

. 
 

Th
e 

sta
tu

s o
f m

at
er

ial
 le

ga
l a

gr
ee

m
en

ts 
an

d 
m

ar
ke

tin
g 

ar
ra

ng
em

en
ts.

 
 

Th
e 

sta
tu

s o
f g

ov
er

nm
en

ta
l a

gr
ee

m
en

ts 
an

d 
ap

pr
ov

als
 

cr
itic

al 
to

 th
e 

via
bil

ity
 o

f t
he

 p
ro

jec
t, 

su
ch

 a
s m

ine
ra

l 
te

ne
m

en
t s

ta
tu

s, 
an

d 
go

ve
rn

m
en

t a
nd

 st
at

ut
or

y 
ap

pr
ov

als
. T

he
re

 m
us

t b
e 

re
as

on
ab

le 
gr

ou
nd

s t
o 

ex
pe

ct 
th

at
 a

ll n
ec

es
sa

ry
 G

ov
er

nm
en

t a
pp

ro
va

ls 
wi

ll b
e 

re
ce

ive
d 

wi
th

in 
th

e 
tim

ef
ra

m
es

 a
nt

ici
pa

te
d 

in 
th

e 
Pr

e-
Fe

as
ibi

lity
 o

r 
Fe

as
ibi

lity
 st

ud
y. 

Hi
gh

lig
ht

 a
nd

 d
isc

us
s t

he
 m

at
er

ial
ity

 o
f 

an
y u

nr
es

olv
ed

 m
at

te
r t

ha
t is

 d
ep

en
de

nt
 o

n 
a 

th
ird

 p
ar

ty 
on

 w
hic

h 
ex

tra
cti

on
 o

f t
he

 re
se

rv
e 

is 
co

nt
ing

en
t. 

 
 A

ll 
m

in
in

g 
pr

oj
ec

ts
 o

pe
ra

te
 in

 a
n 

en
vi

ro
nm

en
t o

f g
eo

lo
gi

ca
l u

nc
er

ta
in

ty
. R

P
M

 is
 n

ot
 a

w
ar

e 
of

 
an

y 
ot

he
r 

po
te

nt
ia

l f
ac

to
rs

, l
eg

al
, m

ar
ke

tin
g 

or
 o

th
er

w
is

e,
 th

at
 c

ou
ld

 a
ffe

ct
 th

e 
op

er
at

io
n’

s 
vi

ab
ili

ty
. 

Cl
as

sif
ica

tio
n 

 
Th

e 
ba

sis
 fo

r t
he

 cl
as

sif
ica

tio
n 

of
 th

e 
Or

e 
Re

se
rv

es
 in

to
 

va
ry

ing
 co

nf
ide

nc
e 

ca
te

go
rie

s. 
 

W
he

th
er

 th
e 

re
su

lt a
pp

ro
pr

iat
ely

 re
fle

cts
 th

e 
Co

m
pe

te
nt

 
Pe

rs
on

’s 
vie

w 
of

 th
e 

de
po

sit
. 

 
Th

e 
pr

op
or

tio
n 

of
 P

ro
ba

ble
 O

re
 R

es
er

ve
s t

ha
t h

av
e 

be
en

 
de

riv
ed

 fr
om

 M
ea

su
re

d 
M

ine
ra

l R
es

ou
rc

es
 (i

f a
ny

). 

 
C

la
ss

ifi
ca

tio
n 

of
 C

oa
l R

es
er

ve
s 

ha
s 

be
en

 d
er

iv
ed

 b
y 

co
ns

id
er

in
g 

th
e 

M
ea

su
re

d 
an

d 
In

di
ca

te
d 

R
es

ou
rc

es
 a

nd
 th

e 
le

ve
l o

f m
in

e 
pl

an
ni

ng
.  

- 
M

ea
su

re
d 

R
es

ou
rc

es
 h

av
e 

be
en

 c
la

ss
ifi

ed
 a

s 
Pr

ov
ed

 o
r P

ro
ba

bl
e 

R
es

er
ve

s,
 In

di
ca

te
d 

R
es

ou
rc

es
 h

av
e 

be
en

 c
la

ss
ifi

ed
 a

s 
Pr

ob
ab

le
 R

es
er

ve
s.

  
- 

Ap
pr

ox
im

at
el

y 
10

 M
t 

of
 

Pr
ob

ab
le

 R
es

er
ve

s 
ha

ve
 b

ee
n 

de
riv

ed
 f

ro
m

 M
ea

su
re

d 
R

es
ou

rc
es

.  
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

 
Th

e 
In

fe
rr

ed
 C

oa
l R

es
ou

rc
es

 h
av

e 
be

en
 e

xc
lu

de
d 

fro
m

 th
e 

R
es

er
ve

 e
st

im
at

es
.  

 
Th

e 
re

su
lt 

re
fle

ct
s 

th
e 

C
om

pe
te

nt
 P

er
so

n’
s 

vi
ew

 o
f t

he
 d

ep
os

it.
 

Au
dit

s o
r r

ev
iew

s 
 

Th
e 

re
su

lts
 o

f a
ny

 a
ud

its
 o

r r
ev

iew
s o

f O
re

 R
es

er
ve

 
es

tim
at

es
. 

  
In

te
rn

al
 p

ee
r r

ev
ie

w
 o

f t
he

 R
es

er
ve

s 
R

ep
or

t h
as

 b
ee

n 
co

m
pl

et
ed

. 

Di
sc

us
sio

n 
of

 
re

lat
ive

 a
cc

ur
ac

y/ 
co

nf
ide

nc
e 

 
W

he
re

 a
pp

ro
pr

iat
e 

a 
sta

te
m

en
t o

f t
he

 re
lat

ive
 a

cc
ur

ac
y 

an
d 

co
nf

ide
nc

e 
lev

el 
in 

th
e 

Or
e 

Re
se

rv
e 

es
tim

at
e 

us
ing

 
an

 a
pp

ro
ac

h 
or

 p
ro

ce
du

re
 d

ee
m

ed
 a

pp
ro

pr
iat

e 
by

 th
e 

Co
m

pe
te

nt
 P

er
so

n.
 F

or
 e

xa
m

ple
, t

he
 a

pp
lic

at
ion

 o
f 

sta
tis

tic
al 

or
 g

eo
sta

tis
tic

al 
pr

oc
ed

ur
es

 to
 q

ua
nt

ify
 th

e 
re

lat
ive

 a
cc

ur
ac

y o
f t

he
 re

se
rv

e 
wi

th
in 

sta
te

d 
co

nf
ide

nc
e 

lim
its

, o
r, 

if s
uc

h 
an

 a
pp

ro
ac

h 
is 

no
t d

ee
m

ed
 a

pp
ro

pr
iat

e,
 

a 
qu

ali
ta

tiv
e 

dis
cu

ss
ion

 o
f t

he
 fa

cto
rs

 w
hic

h 
co

uld
 a

ffe
ct 

th
e 

re
lat

ive
 a

cc
ur

ac
y a

nd
 co

nf
ide

nc
e 

of
 th

e 
es

tim
at

e.
 

 
Th

e 
sta

te
m

en
t s

ho
uld

 sp
ec

ify
 w

he
th

er
 it 

re
lat

es
 to

 g
lob

al 
or

 lo
ca

l e
sti

m
at

es
, a

nd
, if

 lo
ca

l, s
ta

te
 th

e 
re

lev
an

t 
to

nn
ag

es
, w

hic
h 

sh
ou

ld 
be

 re
lev

an
t t

o 
te

ch
nic

al 
an

d 
ec

on
om

ic 
ev

alu
at

ion
. D

oc
um

en
ta

tio
n 

sh
ou

ld 
inc

lud
e 

as
su

m
pt

ion
s m

ad
e 

an
d 

th
e 

pr
oc

ed
ur

es
 u

se
d.

 
 

Ac
cu

ra
cy

 a
nd

 co
nf

ide
nc

e 
dis

cu
ss

ion
s s

ho
uld

 e
xte

nd
 to

 
sp

ec
ific

 d
isc

us
sio

ns
 o

f a
ny

 a
pp

lie
d 

M
od

ify
ing

 F
ac

to
rs

 th
at

 
m

ay
 h

av
e 

a 
m

at
er

ial
 im

pa
ct 

on
 O

re
 R

es
er

ve
 vi

ab
ilit

y, 
or

 
fo

r w
hic

h 
th

er
e 

ar
e 

re
m

ain
ing

 a
re

as
 o

f u
nc

er
ta

int
y a

t t
he

 
cu

rre
nt

 st
ud

y s
ta

ge
. 

 
It 

is 
re

co
gn

ise
d 

th
at

 th
is 

m
ay

 n
ot

 b
e 

po
ss

ibl
e 

or
 

ap
pr

op
ria

te
 in

 a
ll c

irc
um

sta
nc

es
. T

he
se

 st
at

em
en

ts 
of

 
re

lat
ive

 a
cc

ur
ac

y a
nd

 co
nf

ide
nc

e 
of

 th
e 

es
tim

at
e 

sh
ou

ld 
be

 co
m

pa
re

d 
wi

th
 p

ro
du

cti
on

 d
at

a,
 w

he
re

 a
va

ila
ble

. 

 
Th

e 
m

in
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es

 w
ith

 th
ird

 
pa

rti
es

 su
ch

 a
s j

oin
t v

en
tu

re
s, 

pa
rtn

er
sh

ips
, o

ve
rri

din
g 

ro
ya

ltie
s, 

na
tiv

e 
titl

e 
int

er
es

ts,
 h

ist
or

ica
l s

ite
s, 

wi
lde

rn
es

s 
or

 n
at

ion
al 

pa
rk

 a
nd

 e
nv

iro
nm

en
ta

l s
et

tin
gs

. 
 

Th
e 

se
cu

rit
y o

f t
he

 te
nu

re
 h

eld
 a

t t
he

 tim
e 

of
 re

po
rti

ng
 

alo
ng

 w
ith

 a
ny

 kn
ow

n 
im

pe
dim

en
ts 

to
 o

bt
ain

ing
 a

 
lic

en
se

 to
 o

pe
ra

te
 in

 th
e 

ar
ea

. 

 
D

on
al

ds
on

 C
oa

l a
nd

 it
s 

su
bs

id
ia

ry
 N

ew
ca

st
le

 C
oa

l h
ol

d 
tit

le
 to

 fo
ur

 e
xp

lo
ra

tio
n 

lic
en

ce
s 

(E
L)

 
an

d 
fo

ur
 m

in
in

g 
le

as
es

 (M
L)

. D
on

al
ds

on
 C

oa
l a

ls
o 

ha
ve

 o
ne

 m
in

in
g 

le
as

e 
ap

pl
ic

at
io

n 
(M

LA
) 

lo
dg

ed
. T

he
 te

nu
re

 h
el

d 
by

 D
on

al
ds

on
 C

oa
l i

s 
as

 fo
llo

w
s:

  

- 
EL

55
37

; 
- 

EL
54

97
; 

- 
EL

54
98

; 
- 

EL
69

64
; 

- 
M

LA
41

6;
 

- 
M

L1
46

1;
 

- 
M

L1
55

5;
 

- 
M

L1
61

8;
 

- 
M

L1
65

3;
 a

nd
 

- 
M

L1
70

3.
 

Ex
plo

ra
tio

n 
do

ne
 

by
 o

th
er

 p
ar

tie
s 

 
Ac

kn
ow

led
gm

en
t a

nd
 a

pp
ra

isa
l o

f e
xp

lor
at

ion
 b

y o
th

er
 

pa
rti

es
. 

 
In

 to
ta

l 1
7 

ph
as

es
 o

f e
xp

lo
ra

tio
n 

ha
ve

 b
ee

n 
un

de
rta

ke
n 

on
 th

e 
D

on
al

ds
on

 d
ep

os
it.

 A
 n

um
be

r 
of

 th
e 

ea
rly

 e
xp

lo
ra

tio
n 

ph
as

es
 o

ve
rla

p 
ea

ch
 o

th
er

 in
 th

ei
r 

tim
in

g 
bu

t w
er

e 
un

de
rta

ke
n 

by
 

di
ffe

re
nt

 p
ar

tie
s 

in
 s

m
al

l a
re

as
 th

at
 a

re
 n

ow
 in

co
rp

or
at

ed
 in

 D
on

al
ds

on
 C

oa
l. 

 

 
C

om
pa

ni
es

 th
at

 h
av

e 
un

de
rta

ke
n 

ex
pl

or
at

io
n 

of
 th

e 
D

on
al

ds
on

 d
ep

os
it 

in
cl

ud
e 

B
ur

ea
u 

of
 

M
in

er
al

 R
es

ou
rc

es
, 

Jo
in

t 
C

oa
l B

oa
rd

, 
R

.W
. 

M
ille

r, 
El

ec
tri

ci
ty

 C
om

m
is

si
on

 o
f 

N
SW

, 
J&

A 
Br

ow
n,

 S
ea

ha
m

 C
ol

lie
rie

s,
 G

ol
lin

 W
al

ls
en

d 
C

oa
l C

om
pa

ny
, 

D
on

al
ds

on
 P

ro
je

ct
s 

Pt
y 

Lt
d,

 
C

al
la

gh
an

s 
C

ol
lie

rie
s,

 B
lo

om
fie

ld
 C

ol
lie

rie
s,

 E
xc

el
 C

oa
l a

nd
 Y

an
co

al
.  

Ge
olo

gy
 

 
De

po
sit

 ty
pe

, g
eo

log
ica

l s
et

tin
g 

an
d 

sty
le 

of
 

m
ine

ra
lis

at
ion

. 
  

St
ra

ta
 fr

om
 th

e 
La

te
 P

er
m

ia
n 

N
ew

ca
st

le
 C

oa
l M

ea
su

re
s 

an
d 

To
m

ag
o 

C
oa

l M
ea

su
re

s 
ar

e 
pr

es
en

t w
ith

in
 th

e 
D

on
al

ds
on

 C
oa

l d
ep

os
it.

 T
he

se
 c

oa
l b

ea
rin

g 
fo

rm
at

io
ns

 a
re

 o
ve

rla
in

 b
y 

Tr
ia

ss
ic

 s
tra

ta
 th

at
 a

re
 d

ev
oi

d 
of

 a
ny

 s
ig

ni
fic

an
t c

oa
l o

cc
ur

re
nc

es
. I

n 
to

ta
l, 

se
ve

n 
co

al
 s

ea
m

s 
ha

ve
 b

ee
n 

id
en

tif
ie

d 
in

 th
e 

N
ew

ca
st

le
 C

oa
l M

ea
su

re
s 

an
d 

te
n 

ha
ve

 b
ee

n 
id

en
tif

ie
d 

w
ith

in
 

th
e 

un
de

rly
in

g 
To

m
ag

o 
C

oa
l M

ea
su

re
s.

 O
f t

he
 1

7 
co

al
 s

ea
m

s,
 1

3 
ha

ve
 b

ee
n 

in
cl

ud
ed

 in
 th

e 
ge

ol
og

ic
al

 m
od

el
 a

nd
 s

ix
 h

av
e 

be
en

 in
cl

ud
ed

 in
 th

is
 R

es
ou

rc
e 

es
tim

at
e.
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

 
N

um
er

ou
s 

fa
ul

ts
 a

nd
 i

nt
ru

si
on

s 
ha

ve
 b

ee
n 

id
en

tif
ie

d 
at

 D
on

al
ds

on
 u

si
ng

 m
ap

pi
ng

 f
ro

m
 

w
or

ki
ng

s,
 d

ril
lh

ol
e 

in
te

rs
ec

tio
ns

 a
nd

 g
eo

ph
ys

ic
al

 d
at

a.
 F

au
lts

 th
at

 h
av

e 
be

en
 id

en
tif

ie
d 

ar
e 

ge
ne

ra
lly

 m
in

or
 w

ith
 o

nl
y 

a 
si

ng
le

 s
ig

ni
fic

an
t (

ap
pr

ox
. 8

 m
) r

ev
er

se
 fa

ul
t n

ot
ed

. I
nt

ru
si

on
s 

at
 

D
on

al
ds

on
 te

nd
 to

 b
e 

in
 th

e 
fo

rm
 o

f d
yk

es
 th

at
 in

tru
de

 th
e 

co
al

 s
ea

m
s 

to
 v

ar
yi

ng
 d

eg
re

es
. 

In
tru

si
on

 o
f c

oa
l s

ea
m

s 
te

nd
s 

to
 o

cc
ur

 in
 th

e 
so

ut
h 

of
 th

e 
de

po
si

t. 
 

 
Se

am
 s

pl
itt

in
g 

an
d 

co
al

es
ci

ng
 is

 c
om

m
on

 a
t D

on
al

ds
on

 a
nd

 is
 c

on
si

de
re

d 
ex

tre
m

e 
in

 m
an

y 
ca

se
s.

 C
oa

l s
ea

m
s 

of
 th

e 
To

m
ag

o 
C

oa
l M

ea
su

re
s 

te
nd

 to
 b

e 
co

al
es

ce
d 

th
ro

ug
h 

th
e 

ar
ea

 
co

ve
re

d 
by

 th
e 

Ab
el

 M
in

e 
an

d 
sp

lit
 ra

pi
dl

y 
to

 th
e 

w
es

t a
nd

 e
as

t o
f t

hi
s 

ar
ea

. A
s 

th
e 

se
am

s 
sp

lit
, t

he
 in

di
vi

du
al

 p
lie

s 
th

in
 to

 a
 p

oi
nt

 w
he

re
 th

ei
r c

or
re

la
tio

n 
is

 d
iff

ic
ul

t. 
C

oa
l s

ea
m

s 
w

ith
in

 
th

e 
N

ew
ca

st
le

 C
oa

l 
M

ea
su

re
s 

ar
e 

af
fe

ct
ed

 b
y 

a 
m

od
er

at
e 

co
m

pl
ex

ity
 o

f 
sp

lit
tin

g 
an

d 
co

al
es

ci
ng

. 
O

ne
 s

ig
ni

fic
an

t 
fe

at
ur

e 
ex

is
ts

 i
n 

th
e 

W
es

t 
Bo

re
ho

le
 s

ea
m

, 
w

hi
ch

 h
as

 b
ee

n 
pr

ev
io

us
ly

 n
am

ed
 th

e 
‘W

an
t Z

on
e’

. T
hi

s 
is

 a
 z

on
e 

w
he

re
 th

e 
in

te
rb

ur
de

n 
be

tw
ee

n 
th

e 
pl

ie
s 

th
ic

ke
ns

 a
nd

 th
e 

co
al

 p
lie

s 
th

in
. T

hi
s 

fe
at

ur
e 

ap
pe

ar
s 

to
 b

e 
ca

us
ed

 b
y 

an
 o

ve
rb

an
k 

sp
la

y 
af

fe
ct

in
g 

th
e 

de
po

si
tio

na
l e

nv
iro

nm
en

t. 
 

Dr
illh

ole
 

In
fo

rm
at

ion
 

 
A 

su
m

m
ar

y o
f a

ll i
nf

or
m

at
ion

 m
at

er
ial

 to
 th

e 
un

de
rs

ta
nd

ing
 o

f t
he

 e
xp

lor
at

ion
 re

su
lts

 in
clu

din
g 

a 
ta

bu
lat

ion
 o

f t
he

 fo
llo

wi
ng

 in
fo

rm
at

ion
 fo

r a
ll M

at
er

ial
 

dr
illh

ole
s: 

- 
ea

sti
ng

 a
nd

 n
or

th
ing

 o
f t

he
 d

rill
ho

le 
co

lla
r 

- 
ele

va
tio

n 
or

 R
L 

(R
ed

uc
ed

 L
ev

el 
– 

ele
va

tio
n 

ab
ov

e 
se

a 
lev

el 
in 

m
et

re
s)

 o
f t

he
 d

rill
ho

le 
co

lla
r 

- 
dip

 a
nd

 a
zim

ut
h 

of
 th

e 
ho

le 
- 

do
wn

 h
ole

 le
ng

th
 a

nd
 in

te
rc

ep
tio

n 
de

pt
h 

- 
ho

le 
len

gt
h.

 
 

If 
th

e 
ex

clu
sio

n 
of

 th
is 

inf
or

m
at

ion
 is

 ju
sti

fie
d 

on
 th

e 
ba

sis
 th

at
 th

e 
inf

or
m

at
ion

 is
 n

ot
 M

at
er

ial
 a

nd
 th

is 
ex

clu
sio

n 
do

es
 n

ot
 d

et
ra

ct 
fro

m
 th

e 
un

de
rs

ta
nd

ing
 o

f t
he

 
re

po
rt,

 th
e 

Co
m

pe
te

nt
 P

er
so

n 
sh

ou
ld 

cle
ar

ly 
ex

pla
in 

wh
y 

th
is 

is 
th

e 
ca

se
. 

 
A 

to
ta

l o
f 8

33
 d

ril
lh

ol
es

 w
er

e 
su

pp
lie

d 
an

d 
us

ed
 to

 e
st

im
at

e 
th

e 
R

es
ou

rc
es

 r
ep

or
te

d 
he

re
. 

O
f t

he
se

, 4
0 

dr
illh

ol
es

 h
ad

 e
ith

er
 in

co
m

pl
et

e 
or

 m
is

si
ng

 c
ol

la
r d

at
a 

w
hi

ch
 m

ea
nt

 th
ey

 c
ou

ld
 

no
t b

e 
us

ed
 in

 th
e 

m
od

el
. T

he
 re

m
ai

ni
ng

 d
ril

lh
ol

es
 w

er
e 

lo
ad

ed
 in

to
 a

 V
ul

ca
n 

Is
is

 d
at

ab
as

e 
al

on
g 

w
ith

 l
ith

ol
og

y,
 s

ea
m

/p
ly

 p
ic

ks
 a

nd
 c

oa
l 

qu
al

ity
 i

nf
or

m
at

io
n.

 D
ril

lh
ol

es
 u

se
d 

in
 t

he
 

ev
al

ua
tio

n 
an

d 
es

tim
at

io
n 

of
 th

e 
C

oa
l R

es
ou

rc
es

 r
ep

or
te

d 
in

 th
e 

do
cu

m
en

t a
re

 s
ho

w
n 

on
 

th
e 

ac
co

m
pa

ny
in

g 
fig

ur
es

. P
ro

vi
si

on
 o

f f
ur

th
er

 in
fo

rm
at

io
n 

w
ou

ld
 n

ot
 c

ha
ng

e 
th

e 
m

at
er

ia
lit

y 
of

 th
e 

C
oa

l R
es

ou
rc

e 
re

po
rte

d.
  

Da
ta

 
ag

gr
eg

at
ion

 
m

et
ho

ds
 

 
In

 re
po

rti
ng

 E
xp

lor
at

ion
 R

es
ult

s, 
we

igh
tin

g 
av

er
ag

ing
 

te
ch

niq
ue

s, 
m

ax
im

um
 a

nd
/o

r m
ini

m
um

 g
ra

de
 

tru
nc

at
ion

s (
eg

 cu
ttin

g 
of

 h
igh

 g
ra

de
s)

 a
nd

 cu
t-o

ff 
gr

ad
es

 
ar

e 
us

ua
lly

 M
at

er
ial

 a
nd

 sh
ou

ld 
be

 st
at

ed
. 

 
W

he
re

 a
gg

re
ga

te
 in

te
rc

ep
ts 

inc
or

po
ra

te
 sh

or
t le

ng
th

s o
f 

hig
h 

gr
ad

e 
re

su
lts

 a
nd

 lo
ng

er
 le

ng
th

s o
f lo

w 
gr

ad
e 

re
su

lts
, t

he
 p

ro
ce

du
re

 u
se

d 
fo

r s
uc

h 
ag

gr
eg

at
ion

 sh
ou

ld 
be

 st
at

ed
 a

nd
 so

m
e 

typ
ica

l e
xa

m
ple

s o
f s

uc
h 

ag
gr

eg
at

ion
s s

ho
uld

 b
e 

sh
ow

n 
in 

de
ta

il. 
 

Th
e 

as
su

m
pt

ion
s u

se
d 

fo
r a

ny
 re

po
rti

ng
 o

f m
et

al 
eq

uiv
ale

nt
 va

lue
s s

ho
uld

 b
e 

cle
ar

ly 
sta

te
d.

 

 
W

he
re

 n
um

er
ou

s 
sa

m
pl

es
 f

al
l w

ith
in

 a
 p

ly
 h

or
iz

on
 t

he
y 

ar
e 

co
m

po
si

te
d 

in
 V

ul
ca

n 
us

in
g 

re
la

tiv
e 

de
ns

ity
 a

nd
 s

am
pl

e 
le

ng
th

 in
 o

rd
er

 to
 g

en
er

at
e 

co
al

 q
ua

lit
y 

va
lu

es
 o

n 
a 

pl
y 

ba
si

s.
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

Re
lat

ion
sh

ip 
be

tw
ee

n 
m

ine
ra

lis
at

ion
 

wi
dt

hs
 a

nd
 

int
er

ce
pt

 le
ng

th
s 

 
Th

es
e 

re
lat

ion
sh

ips
 a

re
 p

ar
tic

ula
rly

 im
po

rta
nt

 in
 th

e 
re

po
rti

ng
 o

f E
xp

lor
at

ion
 R

es
ult

s. 
 

If 
th

e 
ge

om
et

ry
 o

f t
he

 m
ine

ra
lis

at
ion

 w
ith

 re
sp

ec
t t

o 
th

e 
dr

illh
ole

 a
ng

le 
is 

kn
ow

n,
 its

 n
at

ur
e 

sh
ou

ld 
be

 re
po

rte
d.

 
 

If 
it i

s n
ot

 kn
ow

n 
an

d 
on

ly 
th

e 
do

wn
 h

ole
 le

ng
th

s a
re

 
re

po
rte

d,
 th

er
e 

sh
ou

ld 
be

 a
 cl

ea
r s

ta
te

m
en

t t
o 

th
is 

ef
fe

ct 
(e

g 
‘do

wn
 h

ole
 le

ng
th

, t
ru

e 
wi

dt
h 

no
t k

no
wn

’).
 

 
Al

l d
ril

lh
ol

es
 a

t D
on

al
ds

on
 C

oa
l a

re
 d

ril
le

d 
ve

rti
ca

lly
. S

om
e 

m
in

or
 d

ev
ia

tio
n 

of
 th

e 
dr

illh
ol

es
 

ha
s 

oc
cu

rr
ed

 a
nd

 th
e 

se
am

s 
di

p 
at

 a
pp

ro
xi

m
at

el
y 

5°
 to

 th
e 

so
ut

he
as

t; 
ho

w
ev

er
, b

ia
s 

is
 n

ot
 

ex
pe

ct
ed

 to
 b

e 
in

tro
du

ce
d 

by
 th

es
e 

m
in

or
 v

ar
ia

tio
ns

.  

Di
ag

ra
m

s 
 

Ap
pr

op
ria

te
 m

ap
s a

nd
 se

cti
on

s (
wi

th
 sc

ale
s)

 a
nd

 
ta

bu
lat

ion
s o

f in
te

rc
ep

ts 
sh

ou
ld 

be
 in

clu
de

d 
fo

r a
ny

 
sig

nif
ica

nt
 d

isc
ov

er
y b

ein
g 

re
po

rte
d 

Th
es

e 
sh

ou
ld 

inc
lud

e,
 b

ut
 n

ot
 b

e 
lim

ite
d 

to
 a

 p
lan

 vi
ew

 o
f d

rill
ho

le 
co

lla
r l

oc
at

ion
s a

nd
 a

pp
ro

pr
iat

e 
se

cti
on

al 
vie

ws
. 

 
Al

l r
el

ev
an

t f
ig

ur
es

 d
ep

ic
tin

g 
in

fo
rm

at
io

n 
co

ns
id

er
ed

 m
at

er
ia

l t
o 

th
e 

C
oa

l R
es

ou
rc

es
 re

po
rte

d 
ar

e 
co

nt
ai

ne
d 

w
ith

in
 th

e 
JO

R
C

 re
po

rt 
as

so
ci

at
ed

 w
ith

 th
is

 T
ab

le
 1

. 

Ba
lan

ce
d 

re
po

rti
ng

 
 

W
he

re
 co

m
pr

eh
en

siv
e 

re
po

rti
ng

 o
f a

ll E
xp

lor
at

ion
 

Re
su

lts
 is

 n
ot

 p
ra

cti
ca

ble
, r

ep
re

se
nt

at
ive

 re
po

rti
ng

 o
f 

bo
th

 lo
w 

an
d 

hig
h 

gr
ad

es
 a

nd
/o

r w
idt

hs
 sh

ou
ld 

be
 

pr
ac

tic
ed

 to
 a

vo
id 

m
isl

ea
din

g 
re

po
rti

ng
 o

f E
xp

lor
at

ion
 

Re
su

lts
. 

 
W

he
re

 v
al

ue
s 

ap
pe

ar
ed

 a
no

m
al

ou
s 

an
d 

th
ei

r a
cc

ur
ac

y 
co

ul
d 

no
t b

e 
va

lid
at

ed
 th

ey
 w

er
e 

no
t 

in
cl

ud
ed

 in
 th

e 
da

ta
 u

se
d 

to
 g

en
er

at
e 

th
e 

ge
ol

og
ic

al
 m

od
el

. T
hi

s 
on

ly
 o

cc
ur

re
d 

on
 a

 s
m

al
l 

se
t 

of
 d

at
a.

 A
ll 

ot
he

r 
va

lu
es

 h
av

e 
be

en
 i

nc
lu

de
d 

in
 t

he
 c

on
st

ru
ct

io
n 

of
 t

he
 d

at
ab

as
e,

 
de

ve
lo

pm
en

t o
f t

he
 m

od
el

 a
nd

 e
st

im
at

io
n 

of
 th

e 
C

oa
l R

es
ou

rc
es

. W
ei

gh
te

d 
av

er
ag

e 
co

al
 

qu
al

ity
 v

al
ue

s 
ha

ve
 b

ee
n 

re
po

rte
d 

in
 th

e 
R

es
ou

rc
e 

ta
bl

es
 to

 s
um

m
ar

is
e 

a 
co

m
pl

ex
 s

et
 o

f 
da

ta
 a

nd
 th

es
e 

va
lu

es
 a

re
 c

on
si

de
re

d 
re

pr
es

en
ta

tiv
e 

of
 th

e 
D

on
al

ds
on

 d
ep

os
it.

  

Ot
he

r 
su

bs
ta

nt
ive

 
ex

plo
ra

tio
n 

da
ta

 

 
Ot

he
r e

xp
lor

at
ion

 d
at

a,
 if 

m
ea

nin
gf

ul 
an

d 
m

at
er

ial
, 

sh
ou

ld 
be

 re
po

rte
d 

inc
lud

ing
 (b

ut
 n

ot
 lim

ite
d 

to
): 

ge
olo

gic
al 

ob
se

rv
at

ion
s; 

ge
op

hy
sic

al 
su

rv
ey

 re
su

lts
; 

ge
oc

he
m

ica
l s

ur
ve

y r
es

ult
s; 

bu
lk 

sa
m

ple
s –

 si
ze

 a
nd

 
m

et
ho

d 
of

 tr
ea

tm
en

t; 
m

et
all

ur
gic

al 
te

st 
re

su
lts

; b
ulk

 
de

ns
ity

, g
ro

un
dw

at
er

, g
eo

te
ch

nic
al 

an
d 

ro
ck

 
ch

ar
ac

te
ris

tic
s; 

po
te

nt
ial

 d
ele

te
rio

us
 o

r c
on

ta
m

ina
tin

g 
su

bs
ta

nc
es

. 

 
Th

e 
St

oc
kr

in
gt

on
 N

o.
2 

C
ol

lie
ry

 e
xt

en
si

ve
ly

 m
in

ed
 t

he
 W

es
t 

Bo
re

ho
le

 s
ea

m
 w

ith
in

 t
he

 
D

on
al

ds
on

 C
oa

l t
en

ur
e.

 M
ap

pi
ng

 o
f g

eo
lo

gi
ca

l f
ea

tu
re

s,
 s

uc
h 

as
 fa

ul
ts

 a
nd

 d
yk

es
, p

ro
vi

de
s 

a 
w

id
es

pr
ea

d 
da

ta
se

t t
ha

t c
ov

er
s 

la
rg

e 
po

rti
on

s 
of

 th
e 

D
on

al
ds

on
 d

ep
os

it.
  

Fu
rth

er
 w

or
k 

 
Th

e 
na

tu
re

 a
nd

 sc
ale

 o
f p

lan
ne

d 
fu

rth
er

 w
or

k (
eg

 te
sts

 
fo

r l
at

er
al 

ex
te

ns
ion

s o
r d

ep
th

 e
xte

ns
ion

s o
r l

ar
ge

-s
ca

le 
ste

p-
ou

t d
rill

ing
). 

 
Di

ag
ra

m
s c

lea
rly

 h
igh

lig
ht

ing
 th

e 
ar

ea
s o

f p
os

sib
le 

ex
te

ns
ion

s, 
inc

lud
ing

 th
e 

m
ain

 g
eo

log
ica

l in
te

rp
re

ta
tio

ns
 

an
d 

fu
tu

re
 d

rill
ing

 a
re

as
, p

ro
vid

ed
 th

is 
inf

or
m

at
ion

 is
 n

ot
 

co
m

m
er

cia
lly

 se
ns

itiv
e.

 

 
N

o 
fu

rth
er

 e
xp

lo
ra

tio
n 

is
 p

la
nn

ed
 a

t t
hi

s 
tim

e.
  

Se
ct

io
n 

3 E
st

im
at

io
n 

an
d 

Re
po

rti
ng

 o
f M

in
er

al 
Re

so
ur

ce
s 

(C
rit

er
ia

 li
st

ed
 in

 s
ec

tio
n 

1,
 a

nd
 w

he
re

 re
le

va
nt

 in
 s

ec
tio

n 
2,

 a
ls

o 
ap

pl
y 

to
 th

is
 s

ec
tio

n.
) 
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

Da
ta

ba
se

 
int

eg
rit

y 
 

M
ea

su
re

s t
ak

en
 to

 e
ns

ur
e 

th
at

 d
at

a 
ha

s n
ot

 b
ee

n 
co

rru
pt

ed
 b

y, 
fo

r e
xa

m
ple

, t
ra

ns
cr

ipt
ion

 o
r k

ey
ing

 e
rro

rs
, 

be
tw

ee
n 

its
 in

itia
l c

oll
ec

tio
n 

an
d 

its
 u

se
 fo

r M
ine

ra
l 

Re
so

ur
ce

 e
sti

m
at

ion
 p

ur
po

se
s. 

 
Da

ta
 va

lid
at

ion
 p

ro
ce

du
re

s u
se

d.
 

 
In

 2
01

5 
M

BG
S 

un
de

rto
ok

 a
n 

ex
te

ns
iv

e 
re

-c
or

re
la

tio
n 

ex
er

ci
se

, w
hi

ch
 re

su
lte

d 
in

 a
n 

en
tir

el
y 

ne
w

 g
eo

lo
gi

ca
l m

od
el

 b
ei

ng
 d

ev
el

op
ed

. T
hi

s 
ex

er
ci

se
 in

cl
ud

ed
:  

- 
ch

ec
ki

ng
 th

e 
co

rr
ec

tio
n 

of
 e

ve
ry

 h
ol

e 
w

ith
 g

eo
ph

ys
ic

s;
 

- 
pi

ck
in

g 
pl

y 
an

d 
se

am
 b

ou
nd

ar
ie

s 
fo

r h
ol

e 
w

ith
 g

eo
ph

ys
ic

s 
or

 g
ra

ph
ic

 lo
gs

; a
nd

 
- 

va
lid

at
in

g 
co

al
 q

ua
lit

y 
ag

ai
ns

t o
rig

in
al

 la
b 

re
po

rts
. 

 
Th

is
 e

xe
rc

is
e 

re
m

ov
ed

 m
an

y 
er

ro
rs

 fr
om

 th
e 

D
on

al
ds

on
 C

oa
l d

at
as

et
.  

 
Va

lid
at

io
n 

of
 t

he
 d

at
a 

w
as

 u
nd

er
ta

ke
n 

af
te

r 
lo

ad
in

g 
in

to
 t

he
 V

ul
ca

n 
Is

is
 d

at
ab

as
e 

us
in

g 
Vu

lc
an

’s
 v

al
id

at
io

n 
to

ol
s.

 G
rid

s 
w

er
e 

al
so

 v
is

ua
lly

 in
sp

ec
te

d 
fo

r 
an

om
al

ie
s 

us
in

g 
is

op
ac

h 
co

nt
ou

rin
g.

 S
ta

tis
tic

s 
w

er
e 

al
so

 ru
n 

on
 a

ll 
gr

id
s 

to
 id

en
tif

y 
an

y 
si

gn
ifi

ca
nt

 a
no

m
al

ou
s 

va
lu

es
.  

 
R

PM
 r

ev
ie

w
ed

 t
he

 g
eo

lo
gi

ca
l 

m
od

el
 d

at
ab

as
e 

us
in

g 
lo

gi
c,

 s
ta

tis
tic

al
 a

nd
 r

eg
re

ss
io

n 
an

al
ys

is
. 

R
P

M
 r

ev
ie

w
ed

 t
he

 g
eo

lo
gi

ca
l 

m
od

el
 t

o 
as

se
ss

 i
f 

th
e 

m
od

el
lin

g 
m

et
ho

d 
w

as
 

ap
pr

op
ria

te
 a

nd
 th

at
 th

e 
re

su
lta

nt
 m

od
el

 h
on

ou
re

d 
th

e 
dr

illh
ol

e 
da

ta
.  

 
R

PM
 c

on
si

de
rs

 th
e 

ge
ol

og
ic

al
 d

at
a 

su
ita

bl
e 

fo
r t

he
 e

st
im

at
e 

of
 C

oa
l R

es
ou

rc
es

.  
 

Si
te

 vi
sit

s 
 

Co
m

m
en

t o
n 

an
y s

ite
 vi

sit
s u

nd
er

ta
ke

n 
by

 th
e 

Co
m

pe
te

nt
 P

er
so

n 
an

d 
th

e 
ou

tco
m

e 
of

 th
os

e 
vis

its
. 

 
If 

no
 si

te
 vi

sit
s h

av
e 

be
en

 u
nd

er
ta

ke
n 

ind
ica

te
 w

hy
 th

is 
is 

th
e 

ca
se

. 

 
Th

e 
D

on
al

ds
on

 s
ite

 is
 c

ur
re

nt
ly

 o
n 

ca
re

 a
nd

 m
ai

nt
en

an
ce

. 

 
Th

e 
R

es
ou

rc
es

 C
om

pe
te

nt
 P

er
so

n 
w

as
 u

na
bl

e 
to

 v
is

it 
th

e 
si

te
 b

ut
 in

te
rv

ie
w

ed
 th

e 
pr

ev
io

us
 

C
om

pe
te

nt
 P

er
so

n 
w

ho
 h

as
 v

is
ite

d 
th

e 
si

te
 o

n 
nu

m
er

ou
s 

oc
ca

si
on

s 
an

d 
w

ho
 w

as
 

re
sp

on
si

bl
e 

fo
r 

de
ve

lo
pi

ng
 t

he
 g

eo
lo

gi
ca

l 
m

od
el

. 
Fr

om
 a

 R
es

ou
rc

es
 p

er
sp

ec
tiv

e,
 t

he
 

ge
ol

og
ic

al
 u

nd
er

st
an

di
ng

 is
 b

as
ed

 o
n 

th
e 

dr
illh

ol
e 

da
ta

 a
nd

 th
e 

ge
ol

og
ic

al
 m

od
el

 w
hi

ch
 w

as
 

re
vi

ew
ed

. 

Ge
olo

gic
al 

int
er

pr
et

at
ion

 
 

Co
nf

ide
nc

e 
in 

(o
r c

on
ve

rs
ely

, t
he

 u
nc

er
ta

int
y o

f )
 th

e 
ge

olo
gic

al 
int

er
pr

et
at

ion
 o

f t
he

 m
ine

ra
l d

ep
os

it. 
 

Na
tu

re
 o

f t
he

 d
at

a 
us

ed
 a

nd
 o

f a
ny

 a
ss

um
pt

ion
s m

ad
e.

 
 

Th
e 

ef
fe

ct,
 if 

an
y, 

of
 a

lte
rn

at
ive

 in
te

rp
re

ta
tio

ns
 o

n 
M

ine
ra

l R
es

ou
rc

e 
es

tim
at

ion
. 

 
Th

e 
us

e 
of

 g
eo

log
y i

n 
gu

idi
ng

 a
nd

 co
nt

ro
llin

g 
M

ine
ra

l 
Re

so
ur

ce
 e

sti
m

at
ion

. 
 

Th
e 

fa
cto

rs
 a

ffe
cti

ng
 co

nt
inu

ity
 b

ot
h 

of
 g

ra
de

 a
nd

 
ge

olo
gy

. 

 
A 

re
as

on
ab

ly
 e

xt
en

si
ve

 d
at

as
et

 e
xi

st
s 

fo
r 

D
on

al
ds

on
 i

n 
th

e 
fo

rm
 o

f 
bo

th
 d

ril
lh

ol
es

 a
nd

 
op

er
at

io
na

l m
ap

pi
ng

. T
he

se
 d

at
a 

pr
ov

id
e 

a 
re

as
on

ab
le

 le
ve

l o
f c

on
fid

en
ce

 fo
r m

os
t o

f t
he

 
D

on
al

ds
on

 d
ep

os
it.

 S
ea

m
 s

pl
itt

in
g 

is
 a

 p
ro

m
in

en
t f

ea
tu

re
 o

f t
he

 D
on

al
ds

on
 g

eo
lo

gy
 a

nd
 it

 
ha

s 
a 

si
gn

ifi
ca

nt
 im

pa
ct

 o
n 

th
e 

co
nt

in
ui

ty
 a

nd
 q

ua
lit

y 
of

 p
ot

en
tia

l m
in

in
g 

se
ct

io
ns

. T
hi

s 
ha

s 
be

en
 ta

ke
n 

in
to

 c
on

si
de

ra
tio

n 
du

rin
g 

th
e 

cl
as

si
fic

at
io

n 
an

d 
es

tim
at

io
n 

of
 th

e 
C

oa
l R

es
ou

rc
es

 
fo

r D
on

al
ds

on
 C

oa
l. 

 

Di
m

en
sio

ns
 

 
Th

e 
ex

te
nt

 a
nd

 va
ria

bil
ity

 o
f t

he
 M

ine
ra

l R
es

ou
rc

e 
ex

pr
es

se
d 

as
 le

ng
th

 (a
lon

g 
str

ike
 o

r o
th

er
wi

se
), 

pla
n 

wi
dt

h,
 a

nd
 d

ep
th

 b
elo

w 
su

rfa
ce

 to
 th

e 
up

pe
r a

nd
 lo

we
r 

lim
its

 o
f t

he
 M

ine
ra

l R
es

ou
rc

e.
 

 
Th

e 
D

on
al

ds
on

 c
oa

l d
ep

os
it 

is
 a

pp
ro

xi
m

at
el

y 
12

 k
m

 w
id

e 
by

 1
5 

km
 lo

ng
. 

W
ith

in
 t

ho
se

 
di

m
en

si
on

s,
 t

ar
ge

t 
co

al
 s

ea
m

s 
ca

n 
ch

an
ge

 c
ha

ra
ct

er
 c

on
si

de
ra

bl
y 

an
d 

m
ay

 n
ot

 b
e 

a 
R

es
ou

rc
e 

ov
er

 th
e 

en
tir

e 
ar

ea
 d

ue
 to

 s
pl

itt
in

g 
an

d 
se

am
 d

et
er

io
ra

tio
n.

 C
oa

l s
ea

m
s 

su
bc

ro
p 

in
 th

e 
no

rth
er

n 
po

rti
on

 o
f D

on
al

ds
on

 le
as

es
 a

nd
 e

xt
en

d 
to

 d
ep

th
s 

in
 e

xc
es

s 
of

 3
00

 m
 to

w
ar

ds
 

th
e 

so
ut

h.
 

Es
tim

at
ion

 a
nd

 
m

od
ell

ing
 

te
ch

niq
ue

s 

 
Th

e 
na

tu
re

 a
nd

 a
pp

ro
pr

iat
en

es
s o

f t
he

 e
sti

m
at

ion
 

te
ch

niq
ue

(s
) a

pp
lie

d 
an

d 
ke

y a
ss

um
pt

ion
s, 

inc
lud

ing
 

tre
at

m
en

t o
f e

xtr
em

e 
gr

ad
e 

va
lue

s, 
do

m
ain

ing
, 

 
Ea

rly
 in

 2
01

5 
M

BG
S 

un
de

rto
ok

 a
 c

om
pl

et
e 

re
vi

ew
 o

f t
he

 D
on

al
ds

on
 d

ep
os

it 
co

rr
el

at
io

n.
 T

hi
s 

pr
oc

es
s 

re
su

lte
d 

in
 th

e 
de

ve
lo

pm
en

t o
f a

n 
en

tir
el

y 
ne

w
 d

at
ab

as
e.

 U
si

ng
 th

is
 d

at
ab

as
e,

 w
hi

ch
 

ho
us

es
 li

th
ol

og
y 

an
d 

co
al

 q
ua

lit
y 

da
ta

, M
BG

S 
de

ve
lo

pe
d 

an
 u

pd
at

ed
 g

eo
lo

gi
ca

l m
od

el
. T

he
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

int
er

po
lat

ion
 p

ar
am

et
er

s a
nd

 m
ax

im
um

 d
ist

an
ce

 o
f 

ex
tra

po
lat

ion
 fr

om
 d

at
a 

po
int

s. 
If 

a 
co

m
pu

te
r a

ss
ist

ed
 

es
tim

at
ion

 m
et

ho
d 

wa
s c

ho
se

n 
inc

lud
e 

a 
de

sc
rip

tio
n 

of
 

co
m

pu
te

r s
of

tw
ar

e 
an

d 
pa

ra
m

et
er

s u
se

d.
 

 
Th

e 
av

ail
ab

ilit
y o

f c
he

ck
 e

sti
m

at
es

, p
re

vio
us

 e
sti

m
at

es
 

an
d/

or
 m

ine
 p

ro
du

cti
on

 re
co

rd
s a

nd
 w

he
th

er
 th

e 
M

ine
ra

l 
Re

so
ur

ce
 e

sti
m

at
e 

ta
ke

s a
pp

ro
pr

iat
e 

ac
co

un
t o

f s
uc

h 
da

ta
. 

 
Th

e 
as

su
m

pt
ion

s m
ad

e 
re

ga
rd

ing
 re

co
ve

ry
 o

f b
y-

pr
od

uc
ts.

 
 

Es
tim

at
ion

 o
f d

ele
te

rio
us

 e
lem

en
ts 

or
 o

th
er

 n
on

-g
ra

de
 

va
ria

ble
s o

f e
co

no
m

ic 
sig

nif
ica

nc
e 

(e
g 

su
lph

ur
 fo

r a
cid

 
m

ine
 d

ra
ina

ge
 ch

ar
ac

te
ris

at
ion

). 
 

In
 th

e 
ca

se
 o

f b
loc

k m
od

el 
int

er
po

lat
ion

, t
he

 b
loc

k s
ize

 in
 

re
lat

ion
 to

 th
e 

av
er

ag
e 

sa
m

ple
 sp

ac
ing

 a
nd

 th
e 

se
ar

ch
 

em
plo

ye
d.

 
 

An
y a

ss
um

pt
ion

s b
eh

ind
 m

od
ell

ing
 o

f s
ele

cti
ve

 m
ini

ng
 

un
its

. 
 

An
y a

ss
um

pt
ion

s a
bo

ut
 co

rre
lat

ion
 b

et
we

en
 va

ria
ble

s. 
 

De
sc

rip
tio

n 
of

 h
ow

 th
e 

ge
olo

gic
al 

int
er

pr
et

at
ion

 w
as

 
us

ed
 to

 co
nt

ro
l th

e 
re

so
ur

ce
 e

sti
m

at
es

. 
 

Di
sc

us
sio

n 
of

 b
as

is 
fo

r u
sin

g 
or

 n
ot

 u
sin

g 
gr

ad
e 

cu
ttin

g 
or

 ca
pp

ing
. 

 
Th

e 
pr

oc
es

s o
f v

ali
da

tio
n,

 th
e 

ch
ec

kin
g 

pr
oc

es
s u

se
d,

 
th

e 
co

m
pa

ris
on

 o
f m

od
el 

da
ta

 to
 d

rill
ho

le 
da

ta
, a

nd
 u

se
 

of
 re

co
nc

ilia
tio

n 
da

ta
 if 

av
ail

ab
le.

 

ge
ol

og
ic

al
 m

od
el

 w
as

 g
en

er
at

ed
 in

 J
ul

y 
20

15
 u

si
ng

 s
ta

nd
ar

d 
gr

id
 m

od
el

lin
g 

pr
ac

tic
es

 in
 

M
ap

te
k’

s 
Vu

lc
an

 s
of

tw
ar

e 
(v

er
si

on
 9

). 
D

es
ig

n 
da

ta
 c

on
si

st
in

g 
of

 p
oi

nt
s 

an
d 

lin
es

 w
er

e 
ap

pl
ie

d 
to

 c
on

tro
l 

th
e 

up
-d

ip
 a

nd
 d

ow
n-

di
p 

ge
om

et
ry

 o
f 

th
e 

co
al

 s
ea

m
s 

aw
ay

 f
ro

m
 t

he
 

dr
illh

ol
e 

ex
te

nt
s.

 T
he

se
 c

on
tro

ls
 a

re
 o

ut
si

de
 o

f t
he

 D
on

al
ds

on
 C

oa
l t

en
ur

e 
an

d 
ar

e 
us

ed
 to

 
pr

ev
en

t t
he

 s
of

tw
ar

e 
fro

m
 fl

at
te

ni
ng

 s
ea

m
s 

ba
ck

 to
 h

or
iz

on
ta

l w
he

re
 n

o 
ac

tu
al

 d
at

a 
ex

is
ts

.  

 
St

ru
ct

ur
e 

m
ap

 fi
le

s 
w

er
e 

ge
ne

ra
te

d 
us

in
g 

Fi
xD

H
D

 fo
r e

ac
h 

of
 th

e 
10

7 
pl

ie
s 

in
cl

ud
ed

 in
 th

e 
ge

ol
og

ic
al

 m
od

el
. G

rid
 s

ur
fa

ce
s 

fo
r s

tru
ct

ur
e 

ro
of

, s
tru

ct
ur

e 
flo

or
, t

hi
ck

ne
ss

 a
nd

 in
te

rb
ur

de
n 

w
er

e 
cr

ea
te

d 
at

 a
 2

5 
m

 m
es

h 
si

ze
.  

 
R

aw
 c

oa
l q

ua
lit

y 
gr

id
s 

fo
r s

ev
en

 v
ar

ia
bl

es
 w

er
e 

ge
ne

ra
te

d 
fro

m
 a

 F
ix

D
H

D
 d

at
ab

as
e.

 U
si

ng
 

a 
Fi

xD
H

D
 d

at
ab

as
e 

al
lo

w
ed

 th
e 

sa
m

pl
es

 fo
r p

ar
en

t p
lie

s 
to

 b
e 

us
ed

 b
y 

sp
lit

tin
g 

th
e 

pa
re

nt
 

pl
y 

in
to

 it
s 

ch
ild

re
n.

 R
aw

 c
oa

l q
ua

lit
y 

gr
id

s 
at

 a
 m

es
h 

si
ze

 o
f 2

5 
m

 w
er

e 
ge

ne
ra

te
d 

fo
r a

sh
, 

m
oi

st
ur

e,
 fi

xe
d 

ca
rb

on
, v

ol
at

ile
 m

at
te

r, 
to

ta
l s

ul
ph

ur
, s

pe
ci

fic
 e

ne
rg

y 
an

d 
in

 s
itu

 d
en

si
ty

. A
ll 

co
al

 q
ua

lit
y 

va
ria

bl
es

, w
ith

 th
e 

ex
ce

pt
io

n 
of

 in
 s

itu
 d

en
si

ty
, w

er
e 

m
od

el
le

d 
at

 a
 s

ta
nd

ar
di

se
d 

ai
r d

rie
d 

m
oi

st
ur

e 
of

 2
.5

%
. I

n 
si

tu
 d

en
si

ty
 w

as
 m

od
el

le
d 

at
 a

n 
in

 s
itu

 m
oi

st
ur

e 
of

 4
%

. I
n 

si
tu

 
de

ns
ity

 w
as

 d
er

iv
ed

 b
y 

ap
pl

yi
ng

 re
gr

es
si

on
 e

qu
at

io
ns

 to
 ra

w
 a

sh
 v

al
ue

s.
 C

oa
l T

ec
hn

ol
og

is
t, 

Bo
b 

Le
ac

h 
de

ve
lo

pe
d 

tw
o 

re
gr

es
si

on
 e

qu
at

io
ns

 fo
r 

th
e 

D
on

al
ds

on
 d

at
a,

 o
ne

 fo
r 

sa
m

pl
es

 
w

ith
 ra

w
 a

sh
 v

al
ue

s 
le

ss
 th

an
 5

0%
 (

ai
r 

dr
ie

d 
ba

si
s)

 a
nd

 a
no

th
er

 fo
r s

am
pl

es
 w

ith
 r

aw
 a

sh
 

va
lu

es
 g

re
at

er
 th

an
 5

0%
 (a

ir 
dr

ie
d 

ba
si

s)
.  

 
R

PM
 re

vi
ew

ed
 th

e 
ge

ol
og

ic
al

 m
od

el
 to

 c
on

fir
m

 e
st

im
at

io
ns

 o
ut

pu
t b

y 
th

e 
so

ftw
ar

e 
ar

e 
va

lid
.  

 
R

es
ou

rc
es

 w
er

e 
es

tim
at

ed
 w

ith
in

 v
er

tic
al

 s
id

ed
 p

ol
yg

on
s,

 w
hi

ch
 p

ro
vi

de
d 

a 
‘c

oo
ki

e 
cu

tte
r’ 

lim
it 

to
 e

ac
h 

ar
ea

 c
la

ss
ifi

ed
. I

n 
si

tu
 d

en
si

ty
 g

rid
s 

w
er

e 
us

ed
 to

 c
on

ve
rt 

vo
lu

m
e 

in
to

 to
nn

es
 

w
ith

in
 th

e 
Vu

lc
an

 s
of

tw
ar

e.
  

M
ois

tu
re

 
 

W
he

th
er

 th
e 

to
nn

ag
es

 a
re

 e
sti

m
at

ed
 o

n 
a 

dr
y b

as
is 

or
 

wi
th

 n
at

ur
al 

m
ois

tu
re

, a
nd

 th
e 

m
et

ho
d 

of
 d

et
er

m
ina

tio
n 

of
 th

e 
m

ois
tu

re
 co

nt
en

t. 

 
C

oa
l q

ua
lit

y 
ha

s 
be

en
 s

ta
nd

ar
di

se
d 

to
 a

 2
.5

%
 m

oi
st

ur
e 

ba
si

s 
in

 p
rio

r 
to

 lo
ad

in
g 

in
to

 t
he

 
Vu

lc
an

 d
at

ab
as

e 
an

d 
al

l q
ua

lit
y 

va
ria

bl
es

 w
er

e 
m

od
el

le
d 

at
 th

is
 b

as
is

 w
ith

 th
e 

ex
ce

pt
io

n 
of

 
in

 s
itu

 d
en

si
ty

. I
n 

si
tu

 d
en

si
ty

 w
as

 c
al

cu
la

te
d 

at
 4

%
 in

 s
itu

 m
oi

st
ur

e 
ba

si
s.

 T
he

se
 m

oi
st

ur
e 

va
lu

es
 a

re
 ty

pi
ca

l f
or

 th
es

e 
co

al
s 

in
 th

is
 re

gi
on

.  

Cu
t-o

ff 
pa

ra
m

et
er

s 
 

Th
e 

ba
sis

 o
f t

he
 a

do
pt

ed
 cu

t-o
ff 

gr
ad

e(
s)

 o
r q

ua
lity

 
pa

ra
m

et
er

s a
pp

lie
d.

 
 

M
in

im
um

 s
ea

m
 th

ic
kn

es
s 

w
as

 1
.2

 m
 a

nd
 m

ax
im

um
 p

ar
tin

g 
th

ic
kn

es
s 

w
as

 0
.3

 m
. R

aw
 a

sh
 

cu
t-o

ff 
w

as
 5

0%
 fo

r m
os

t s
ea

m
s 

ex
ce

pt
 th

e 
Lo

w
er

 D
on

al
ds

on
 s

ea
m

. I
n 

th
is

 in
st

an
ce

 a
 5

5%
 

as
h 

cu
t-o

ff 
w

as
 u

se
d.

  

M
ini

ng
 fa

cto
rs

 o
r 

as
su

m
pt

ion
s 

 
As

su
m

pt
ion

s m
ad

e 
re

ga
rd

ing
 p

os
sib

le 
m

ini
ng

 m
et

ho
ds

, 
m

ini
m

um
 m

ini
ng

 d
im

en
sio

ns
 a

nd
 in

te
rn

al 
(o

r, 
if 

ap
pli

ca
ble

, e
xte

rn
al)

 m
ini

ng
 d

ilu
tio

n.
 It

 is
 a

lw
ay

s 
ne

ce
ss

ar
y a

s p
ar

t o
f t

he
 p

ro
ce

ss
 o

f d
et

er
m

ini
ng

 
re

as
on

ab
le 

pr
os

pe
cts

 fo
r e

ve
nt

ua
l e

co
no

m
ic 

ex
tra

cti
on

 
to

 co
ns

ide
r p

ot
en

tia
l m

ini
ng

 m
et

ho
ds

, b
ut

 th
e 

 
R

es
ou

rc
es

 w
er

e 
es

tim
at

ed
 w

ith
in

 t
he

 c
on

fin
es

 o
f 

th
e 

se
am

’s
 s

ub
cr

op
 a

nd
 w

ith
in

 t
he

 
te

ne
m

en
ts

 h
ol

di
ng

s.
 N

o 
su

rfa
ce

 c
on

st
ra

in
ts

 w
er

e 
ap

pl
ie

d 
to

 th
e 

R
es

ou
rc

e 
es

tim
at

e,
 a

nd
 n

o 
m

in
im

um
 in

te
rb

ur
de

n 
th

ic
kn

es
se

s 
w

er
e 

co
ns

id
er

ed
 fo

r 
ve

rti
ca

lly
 o

ve
rla

pp
in

g 
un

de
rg

ro
un

d 
R

es
ou

rc
es

, o
n 

th
e 

pr
em

is
e 

th
at

 g
eo

te
ch

ni
ca

l a
nd

 fi
na

nc
ia

l (
R

es
er

ve
s)

 c
on

si
de

ra
tio

ns
 w

ou
ld

 
de

fin
e 

th
e 

m
os

t e
co

no
m

ic
 o

pt
io

n.
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

as
su

m
pt

ion
s m

ad
e 

re
ga

rd
ing

 m
ini

ng
 m

et
ho

ds
 a

nd
 

pa
ra

m
et

er
s w

he
n 

es
tim

at
ing

 M
ine

ra
l R

es
ou

rc
es

 m
ay

 n
ot

 
alw

ay
s b

e 
rig

or
ou

s. 
W

he
re

 th
is 

is 
th

e 
ca

se
, t

his
 sh

ou
ld 

be
 re

po
rte

d 
wi

th
 a

n 
ex

pla
na

tio
n 

of
 th

e 
ba

sis
 o

f t
he

 
m

ini
ng

 a
ss

um
pt

ion
s m

ad
e.

 

 
C

in
de

r z
on

es
 a

ro
un

d 
dy

ke
s 

ar
e 

th
in

 (<
0.

5 
m

) a
nd

 h
av

e 
no

t b
ee

n 
ex

cl
ud

ed
 fr

om
 R

es
ou

rc
es

. 
Fa

ul
t 

th
ro

w
s 

w
ith

in
 e

xi
st

in
g 

m
in

e 
w

or
ki

ng
s 

do
 n

ot
 h

av
e 

a 
m

at
er

ia
l i

m
pa

ct
 o

n 
R

es
ou

rc
es

. 
Fa

ul
ts

 w
ith

 th
ro

w
s 

gr
ea

te
r t

ha
n 

se
am

 h
ei

gh
t e

xi
st

 in
 th

e 
no

rth
ea

st
 (8

 m
 th

ru
st

 fa
ul

t) 
an

d 
in

 
th

e 
no

rth
w

es
t, 

w
he

re
 s

ea
m

 li
m

its
 a

re
 b

ou
nd

 b
y 

a 
no

rth
-s

ou
th

 n
or

m
al

 fa
ul

t. 
 

 
Tw

o 
se

am
s,

 th
e 

Sa
nd

ga
te

 a
nd

 A
sh

to
nf

ie
ld

 w
er

e 
in

cl
ud

ed
 in

 th
e 

pr
ev

io
us

 R
es

ou
rc

e 
es

tim
at

e.
  

Th
es

e 
se

am
s 

w
er

e 
ex

cl
ud

ed
 f

ro
m

 th
is

 R
es

ou
rc

es
 e

st
im

at
e 

du
e 

to
 th

e 
co

nc
lu

si
on

 b
y 

th
is

 
C

om
pe

te
nt

 P
er

so
n 

th
at

 t
he

y 
di

d 
no

t 
m

ee
t 

th
e 

‘R
ea

so
na

bl
e 

Pr
os

pe
ct

s’
 t

es
t 

as
 t

he
y 

ar
e 

un
lik

el
y 

to
 b

e 
de

ve
lo

pe
d,

 p
rin

ci
pa

lly
 d

ue
 to

 th
e 

th
ic

kn
es

s 
of

 e
ac

h 
se

am
. 

M
et

all
ur

gic
al 

fa
cto

rs
 o

r 
as

su
m

pt
ion

s 

 
Th

e 
ba

sis
 fo

r a
ss

um
pt

ion
s o

r p
re

dic
tio

ns
 re

ga
rd

ing
 

m
et

all
ur

gic
al 

am
en

ab
ilit

y. 
It 

is 
alw

ay
s n

ec
es

sa
ry

 a
s p

ar
t 

of
 th

e 
pr

oc
es

s o
f d

et
er

m
ini

ng
 re

as
on

ab
le 

pr
os

pe
cts

 fo
r 

ev
en

tu
al 

ec
on

om
ic 

ex
tra

cti
on

 to
 co

ns
ide

r p
ot

en
tia

l 
m

et
all

ur
gic

al 
m

et
ho

ds
, b

ut
 th

e 
as

su
m

pt
ion

s r
eg

ar
din

g 
m

et
all

ur
gic

al 
tre

at
m

en
t p

ro
ce

ss
es

 a
nd

 p
ar

am
et

er
s m

ad
e 

wh
en

 re
po

rti
ng

 M
ine

ra
l R

es
ou

rc
es

 m
ay

 n
ot

 a
lw

ay
s b

e 
rig

or
ou

s. 
W

he
re

 th
is 

is 
th

e 
ca

se
, t

his
 sh

ou
ld 

be
 re

po
rte

d 
wi

th
 a

n 
ex

pla
na

tio
n 

of
 th

e 
ba

sis
 o

f t
he

 m
et

all
ur

gic
al 

as
su

m
pt

ion
s m

ad
e.

 

 
H

ig
h 

as
h 

cu
t-o

ff 
of

 5
0%

 (i
s)

 ra
w

 a
sh

 w
as

 a
pp

lie
d 

to
 th

e 
C

oa
l R

es
ou

rc
e.

 A
be

l M
in

e 
pr

ev
io

us
ly

 
pr

od
uc

ed
 t

he
rm

al
 a

nd
 s

em
i-s

of
t 

co
ki

ng
 c

oa
ls

. 
C

oa
ls

 t
ha

t 
ar

e 
qu

ot
ed

 i
n 

th
e 

R
es

ou
rc

e 
es

tim
at

e 
ha

ve
 b

ee
n 

m
in

ed
 a

nd
 p

ro
ce

ss
ed

 in
 p

re
vi

ou
s 

m
in

e 
op

er
at

io
ns

 in
 th

e 
ar

ea
.  

En
vir

on
m

en
ta

l 
fa

cto
rs

 o
r 

as
su

m
pt

ion
s 

 
As

su
m

pt
ion

s m
ad

e 
re

ga
rd

ing
 p

os
sib

le 
wa

ste
 a

nd
 

pr
oc

es
s r

es
idu

e 
dis

po
sa

l o
pt

ion
s. 

It 
is 

alw
ay

s n
ec

es
sa

ry
 

as
 p

ar
t o

f t
he

 p
ro

ce
ss

 o
f d

et
er

m
ini

ng
 re

as
on

ab
le 

pr
os

pe
cts

 fo
r e

ve
nt

ua
l e

co
no

m
ic 

ex
tra

cti
on

 to
 co

ns
ide

r 
th

e 
po

te
nt

ial
 e

nv
iro

nm
en

ta
l im

pa
cts

 o
f t

he
 m

ini
ng

 a
nd

 
pr

oc
es

sin
g 

op
er

at
ion

. W
hil

e 
at

 th
is 

sta
ge

 th
e 

de
te

rm
ina

tio
n 

of
 p

ot
en

tia
l e

nv
iro

nm
en

ta
l im

pa
cts

, 
pa

rti
cu

lar
ly 

fo
r a

 g
re

en
fie

lds
 p

ro
jec

t, 
m

ay
 n

ot
 a

lw
ay

s b
e 

we
ll a

dv
an

ce
d,

 th
e 

sta
tu

s o
f e

ar
ly 

co
ns

ide
ra

tio
n 

of
 th

es
e 

po
te

nt
ial

 e
nv

iro
nm

en
ta

l im
pa

cts
 sh

ou
ld 

be
 re

po
rte

d.
 

W
he

re
 th

es
e 

as
pe

cts
 h

av
e 

no
t b

ee
n 

co
ns

ide
re

d 
th

is 
sh

ou
ld 

be
 re

po
rte

d 
wi

th
 a

n 
ex

pla
na

tio
n 

of
 th

e 
en

vir
on

m
en

ta
l a

ss
um

pt
ion

s m
ad

e.
 

 
D

on
al

ds
on

 C
oa

l m
ai

nt
ai

ns
 ti

tle
 o

ve
r t

w
o 

m
in

in
g 

le
as

es
 a

nd
 fi

ve
 e

xp
lo

ra
tio

n 
lic

en
ce

s,
 w

hi
ch

 
ha

ve
 e

nv
iro

nm
en

ta
l c

on
di

tio
ns

 th
at

 D
on

al
ds

on
 C

oa
l u

ph
ol

d.
  

Bu
lk 

de
ns

ity
 

 
W

he
th

er
 a

ss
um

ed
 o

r d
et

er
m

ine
d.

 If
 a

ss
um

ed
, t

he
 b

as
is 

fo
r t

he
 a

ss
um

pt
ion

s. 
If 

de
te

rm
ine

d,
 th

e 
m

et
ho

d 
us

ed
, 

wh
et

he
r w

et
 o

r d
ry

, t
he

 fr
eq

ue
nc

y o
f t

he
 m

ea
su

re
m

en
ts,

 
th

e 
na

tu
re

, s
ize

 a
nd

 re
pr

es
en

ta
tiv

en
es

s o
f t

he
 sa

m
ple

s. 
 

Th
e 

bu
lk 

de
ns

ity
 fo

r b
ulk

 m
at

er
ial

 m
us

t h
av

e 
be

en
 

m
ea

su
re

d 
by

 m
et

ho
ds

 th
at

 a
de

qu
at

ely
 a

cc
ou

nt
 fo

r v
oid

 
sp

ac
es

 (v
ug

s, 
po

ro
sit

y, 
et

c)
, m

ois
tu

re
 a

nd
 d

iffe
re

nc
es

 
be

tw
ee

n 
ro

ck
 a

nd
 a

lte
ra

tio
n 

zo
ne

s w
ith

in 
th

e 
de

po
sit

. 
 

Di
sc

us
s a

ss
um

pt
ion

s f
or

 b
ulk

 d
en

sit
y e

sti
m

at
es

 u
se

d 
in 

 
In

 s
itu

 d
en

si
ty

 w
as

 c
al

cu
la

te
d 

fo
r a

ll 
sa

m
pl

es
 u

si
ng

 tw
o 

re
gr

es
si

on
 e

qu
at

io
ns

 d
ev

el
op

ed
 b

y 
co

al
 q

ua
lit

y 
sp

ec
ia

lis
t B

ob
 L

ea
ch

. B
ob

 L
ea

ch
 p

ro
vi

de
d 

on
e 

re
gr

es
si

on
 e

qu
at

io
n 

fo
r s

am
pl

es
 

un
de

r 
50

%
 a

sh
 (

ad
b)

 a
nd

 a
no

th
er

 f
or

 s
am

pl
es

 o
ve

r 
50

%
 a

sh
 (

ad
b)

. 
In
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 r
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f o
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m

od
el 

us
ed

 fo
r p

it a
nd

 st
op

e 
op

tim
isa

tio
n 

(if
 a

pp
ro

pr
iat

e)
. 

 
Th

e 
m

ini
ng

 d
ilu

tio
n 

fa
cto

rs
 u

se
d.

 

 
LO

M
 p

la
nn

in
g 

ha
s 

be
en

 u
se

d 
as

 th
e 

ba
si

s 
of

 c
on

ve
rti

ng
 C

oa
l R

es
ou

rc
es

 to
 C

oa
l R

es
er

ve
s.

 

 
Th

e 
se

le
ct

ed
 m

in
in

g 
m

et
ho

d 
is

 c
on

ve
nt

io
na

l 
lo

ng
w

al
l 

ex
tra

ct
io

n 
w

ith
 c

on
tin

uo
us

 m
in

er
 

de
ve

lo
pm

en
t. 

 
G

eo
te

ch
ni

ca
l s

tu
di

es
 h

av
e 

be
en

 c
ar

rie
d 

ou
t t

o 
de

te
rm

in
e 

ro
ad

w
ay

 a
nd

 lo
ng

w
al

l b
eh

av
io

ur
. 

 
G

ro
un

dw
at

er
 s

tu
di

es
 h

av
e 

be
en

 c
ar

rie
d 

ou
t t

o 
es

tim
at

e 
gr

ou
nd

w
at

er
 im

pa
ct

s 
an

d 
in

flo
w

s.
 

 
G

as
 s

tu
di

es
 h

av
e 

be
en

 c
ar

rie
d 

ou
t 

to
 d

et
er

m
in

e 
se

am
 g

as
 c

on
te

nt
 a

nd
 c

om
po

si
tio

n,
 a

nd
 

lik
el

y 
ga

s 
m

an
ag

em
en

t r
eq

ui
re

m
en

ts
. 

 
Th

e 
m

in
in

g 
fa

ct
or

s 
us

ed
 w

er
e:

 

− 
D

ev
el

op
m

en
t r

oa
dw

ay
s 

5.
4 

m
 w

id
e 

by
 2

.7
 m

 h
ig

h 
− 

Lo
ng

w
al

l o
pe

ra
tin

g 
he

ig
ht

 2
.4

 m
 - 

3.
2 

m
 

− 
Lo

ng
w

al
l p

an
el

 w
id

th
 2

50
 m

 - 
30

0 
m
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

 
Th

e 
m

ini
ng

 re
co

ve
ry

 fa
cto

rs
 u

se
d.

 
 

An
y m

ini
m

um
 m

ini
ng

 w
idt

hs
 u

se
d.

 
 

Th
e 

m
an

ne
r i

n 
wh

ich
 In

fe
rre

d 
M

ine
ra

l R
es

ou
rc

es
 a

re
 

ut
ilis

ed
 in

 m
ini

ng
 st

ud
ies

 a
nd

 th
e 

se
ns

itiv
ity

 o
f t

he
 

ou
tco

m
e 

to
 th

eir
 in

clu
sio

n.
 

 
Th

e 
inf

ra
str

uc
tu

re
 re

qu
ire

m
en

ts 
of 

th
e 

se
lec

te
d 

m
ini

ng
 

m
et

ho
ds

. 

− 
It 

is
 a

ss
um

ed
 th

at
 n

o 
co

al
 is

 lo
st

 fr
om

 th
e 

ro
of

 o
r 

flo
or

 o
f t

he
 m

in
ea

bl
e 

co
al

 s
ec

tio
ns

 
du

rin
g 

de
ve

lo
pm

en
t o

r l
on

gw
al

l e
xt

ra
ct

io
n;

 
− 

Se
am

 s
pl

itt
in

g 
an

d 
se

am
 t

hi
ck

ne
ss

 v
ar

ia
tio

n 
ac

ro
ss

 t
he

 t
ar

ge
t 

ar
ea

 r
es

ul
ts

 in
 s

to
ne

 
fo

rm
in

g 
pa

rt 
of

 th
e 

w
or

ki
ng

 s
ec

tio
n 

(m
id

-s
ea

m
 o

r a
t t

he
 s

ea
m

 ro
of

) d
ur

in
g 

de
ve

lo
pm

en
t 

an
d 

lo
ng

w
al

l o
pe

ra
tio

ns
, t

he
re

by
 d

ilu
tin

g 
th

e 
in

 s
itu

 c
oa

l q
ua

lit
y.

 
− 

Th
e 

qu
al

ity
 d

ef
au

lts
 a

ss
ig

ne
d 

to
 th

e 
w

as
te

 ro
ck

 w
er

e 
as

su
m

ed
 to

 b
e 

re
la

tiv
e 

de
ns

ity
 o

f 
2.

2 
t/m

3 , 
as

h 
of

 8
0%

, a
nd

 s
pe

ci
fic

 e
ne

rg
y 

of
 0

 k
ca

l/k
g;

 
− 

R
el

at
iv

e 
de

ns
ity

 d
at

a 
in

 th
e 

ge
ol

og
ic

al
 m

od
el

 is
 b

as
ed

 o
n 

as
su

m
ed

 in
- s

itu
 m

oi
st

ur
e 

of
 

2.
5%

, w
hi

le
 a

ll 
qu

al
iti

es
 a

re
 b

as
ed

 o
n 

ai
r-

dr
ie

d 
m

oi
st

ur
e 

gr
id

de
d 

va
lu

es
. 

− 
Pr

es
to

n 
& 

Sa
nd

er
s 

ha
s 

be
en

 u
se

d 
in

 th
e 

es
tim

at
io

n 
of

 in
 s

itu
 m

oi
st

ur
e.

 
− 

R
PM

 h
as

 a
ss

um
ed

 th
at

 R
O

M
 m

oi
st

ur
e 

w
ill 

be
 6

%
, a

nd
 p

ro
du

ct
 m

oi
st

ur
e 

w
ill 

be
 1

1%
.  

 
In

fe
rr

ed
 C

oa
l R

es
ou

rc
es

 d
o 

ex
is

t w
ith

in
 th

e 
LO

M
 P

la
n 

fo
ot

pr
in

t b
ut

 h
av

e 
be

en
 e

xc
lu

de
d 

fro
m

 
R

es
er

ve
 e

st
im

at
es

. 

 
Th

e 
m

aj
or

ity
 o

f n
ec

es
sa

ry
 in

fra
st

ru
ct

ur
e 

is
 in

 p
la

ce
. 

M
et

all
ur

gic
al 

fa
cto

rs
 o

r 
as

su
m

pt
ion

s 

 
Th

e 
m

et
all

ur
gic

al 
pr

oc
es

s p
ro

po
se

d 
an

d 
th

e 
ap

pr
op

ria
te

ne
ss

 o
f t

ha
t p

ro
ce

ss
 to

 th
e 

sty
le 

of
 

m
ine

ra
lis

at
ion

. 
 

W
he

th
er

 th
e 

m
et

all
ur

gic
al 

pr
oc

es
s i

s w
ell

-te
ste

d 
te

ch
no

log
y o

r n
ov

el 
in 

na
tu

re
. 

 
Th

e 
na

tu
re

, a
m

ou
nt

 a
nd

 re
pr

es
en

ta
tiv

en
es

s o
f 

m
et

all
ur

gic
al 

te
st 

wo
rk

 u
nd

er
ta

ke
n,

 th
e 

na
tu

re
 o

f t
he

 
m

et
all

ur
gic

al 
do

m
ain

ing
 a

pp
lie

d 
an

d 
th

e 
co

rre
sp

on
din

g 
m

et
all

ur
gic

al 
re

co
ve

ry
 fa

cto
rs

 a
pp

lie
d.

 
 

An
y a

ss
um

pt
ion

s o
r a

llo
wa

nc
es

 m
ad

e 
fo

r d
ele

te
rio

us
 

ele
m

en
ts.

 
 

Th
e 

ex
ist

en
ce

 o
f a

ny
 b

ulk
 sa

m
ple

 o
r p

ilo
t s

ca
le 

te
st 

wo
rk

 
an

d 
th

e 
de

gr
ee

 to
 w

hic
h 

su
ch

 sa
m

ple
s a

re
 co

ns
ide

re
d 

re
pr

es
en

ta
tiv

e 
of

 th
e 

or
e 

bo
dy

 a
s a

 w
ho

le.
 

 
Fo

r m
ine

ra
ls 

th
at

 a
re

 d
ef

ine
d 

by
 a

 sp
ec

ific
at

ion
, h

as
 th

e 
or

e 
re

se
rv

e 
es

tim
at

ion
 b

ee
n 

ba
se

d 
on

 th
e 

ap
pr

op
ria

te
 

m
ine

ra
log

y t
o 

m
ee

t t
he

 sp
ec

ific
at

ion
s?

 

 
Th

e 
m

et
al

lu
rg

ic
al

 p
ro

ce
ss

 fo
r w

as
hi

ng
 th

e 
ta

rg
et

 s
ea

m
s 

is
 a

lre
ad

y 
in

 p
la

ce
, h

av
in

g 
be

en
 u

se
d 

fo
r w

as
hi

ng
 th

e 
co

al
 fr

om
 th

e 
Ab

el
 b

or
d 

an
d 

pi
lla

r o
pe

ra
tio

ns
. T

he
 c

on
fig

ur
at

io
n 

of
 th

e 
C

H
P

P 
in

cl
ud

es
 D

en
se

 M
ed

ia
 C

yc
lo

ne
 (“

D
M

C
”),

 S
pi

ra
ls

/R
ef

lu
x 

se
pa

ra
to

r, 
an

d 
Fl

ot
at

io
n 

pr
oc

es
se

s.
 

Th
e 

cu
rr

en
t 

C
H

P
P 

ca
pa

ci
ty

 i
s 

ap
pr

ox
im

at
el

y 
5.

1 
M

tp
a,

 b
ut

 t
hi

s 
co

ul
d 

be
 i

nc
re

as
ed

 t
o 

ap
pr

ox
im

at
el

y 
6.

8 
M

tp
a 

by
 im

pl
em

en
tin

g 
a 

24
/7

 o
pe

ra
tio

n.
 

 
Th

e 
pr

oc
es

s 
ge

ne
ra

te
s 

a 
m

ed
iu

m
 a

sh
 t

he
rm

al
 p

ro
du

ct
. 

Th
e 

m
et

al
lu

rg
ic

al
 p

ro
ce

ss
 i

s 
ap

pr
op

ria
te

 fo
r t

he
 D

on
al

ds
on

/A
be

l m
in

e.
 

 
Ya

nc
oa

l c
om

m
is

si
on

ed
 a

 c
oa

l q
ua

lit
y 

ex
pe

rt 
to

 r
ev

ie
w

 p
ro

du
ct

io
n 

da
ta

 a
nd

 d
et

er
m

in
e 

an
 

es
tim

at
e 

of
 c

ur
re

nt
 y

ie
ld

 a
t D

on
al

ds
on

/A
be

l. 
 

 
N

o 
by

pa
ss

 p
ro

du
ct

s 
as

su
m

ed
 in

 th
e 

LO
M

 p
la

n.
  

 
N

o 
al

lo
w

an
ce

 h
as

 b
ee

n 
m

ad
e 

fo
r d

el
et

er
io

us
 e

le
m

en
ts

. 

 
La

st
 d

ot
 p

oi
nt

 is
 n

ot
 a

pp
lic

ab
le

 fo
r c

oa
l. 

En
vir

on
m

en
ta

l 
 

Th
e 

sta
tu

s o
f s

tu
die

s o
f p

ot
en

tia
l e

nv
iro

nm
en

ta
l im

pa
cts

 
of

 th
e 

m
ini

ng
 a

nd
 p

ro
ce

ss
ing

 o
pe

ra
tio

n.
 D

et
ail

s o
f w

as
te

 
ro

ck
 ch

ar
ac

te
ris

at
ion

 a
nd

 th
e 

co
ns

ide
ra

tio
n 

of
 p

ot
en

tia
l 

sit
es

, s
ta

tu
s o

f d
es

ign
 o

pt
ion

s c
on

sid
er

ed
 a

nd
, w

he
re

 
ap

pli
ca

ble
, t

he
 st

at
us

 o
f a

pp
ro

va
ls 

fo
r p

ro
ce

ss
 re

sid
ue

 
sto

ra
ge

 a
nd

 w
as

te
 d

um
ps

 sh
ou

ld 
be

 re
po

rte
d.

 

 
An

 E
nv

iro
nm

en
ta

l 
Im

pa
ct

 S
ta

te
m

en
t 

ha
s 

be
en

 p
re

pa
re

d 
an

d 
en

vi
ro

nm
en

ta
l 

ap
pr

ov
al

s 
ob

ta
in

ed
 fo

r l
on

gw
al

l m
in

in
g.

 It
 is

 a
nt

ic
ip

at
ed

 th
at

 s
om

e 
m

od
ifi

ca
tio

ns
 to

 th
e 

ap
pr

ov
al

 w
ill 

be
 

re
qu

ire
d 

fo
llo

w
in

g 
ad

di
tio

na
l e

xp
lo

ra
tio

n 
lic

en
ce

 a
re

as
 b

ei
ng

 a
dd

ed
 t

o 
th

e 
ex

is
tin

g 
ar

ea
s,

 
fu

rth
er

 a
ss

es
sm

en
t a

nd
 fu

rth
er

 m
od

ifi
ca

tio
n 

of
 th

e 
pr

op
os

ed
 m

in
e 

la
yo

ut
. 

 
C

oa
rs

e 
re

je
ct

s 
an

d 
w

as
he

ry
 fi

ne
s 

ar
e 

pl
ac

ed
 w

ith
in

 th
e 

B
lo

om
fie

ld
 o

pe
n 

cu
t v

oi
d.
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

In
fra

str
uc

tu
re

 
 

Th
e 

ex
ist

en
ce

 o
f a

pp
ro

pr
iat

e 
inf

ra
str

uc
tu

re
: a

va
ila

bil
ity

 o
f 

lan
d 

fo
r p

lan
t d

ev
elo

pm
en

t, 
po

we
r, 

wa
te

r, 
tra

ns
po

rta
tio

n 
(p

ar
tic

ula
rly

 fo
r b

ulk
 co

m
m

od
itie

s)
, la

bo
ur

, 
ac

co
m

m
od

at
ion

; o
r t

he
 e

as
e 

wi
th

 w
hic

h 
th

e 
inf

ra
str

uc
tu

re
 

ca
n 

be
 p

ro
vid

ed
, o

r a
cc

es
se

d.
 

 
Th

e 
m

aj
or

ity
 o

f n
ec

es
sa

ry
 in

fra
st

ru
ct

ur
e 

is
 in

 p
la

ce
 fo

r t
he

 c
ur

re
nt

 o
pe

ra
tio

ns
 a

t t
he

 A
ss

et
. 

Co
sts

 
 

Th
e 

de
riv

at
ion

 o
f, 

or
 a

ss
um

pt
ion

s m
ad

e,
 re

ga
rd

ing
 

pr
oje

cte
d 

ca
pit

al 
co

sts
 in

 th
e 

stu
dy

. 
 

Th
e 

m
et

ho
do

log
y u

se
d 

to
 e

sti
m

at
e 

op
er

at
ing

 co
sts

. 
 

Al
low

an
ce

s m
ad

e 
fo

r t
he

 co
nt

en
t o

f d
ele

te
rio

us
 e

lem
en

ts.
 

 
Th

e 
so

ur
ce

 o
f e

xc
ha

ng
e 

ra
te

s u
se

d 
in 

th
e 

stu
dy

. 
 

De
riv

at
ion

 o
f t

ra
ns

po
rta

tio
n 

ch
ar

ge
s. 

 
Th

e 
ba

sis
 fo

r f
or

ec
as

tin
g 

or
 so

ur
ce

 o
f t

re
at

m
en

t a
nd

 
re

fin
ing

 ch
ar

ge
s, 

pe
na

ltie
s f

or
 fa

ilu
re

 to
 m

ee
t 

sp
ec

ific
at

ion
, e

tc.
 

 
Th

e 
all

ow
an

ce
s m

ad
e 

fo
r r

oy
alt

ies
 p

ay
ab

le,
 b

ot
h 

Go
ve

rn
m

en
t a

nd
 p

riv
at

e.
 

 
Ab

el
 m

in
e 

is
 c

ur
re

nt
ly

 o
n 

ca
re

 a
nd

 m
ai

nt
en

an
ce

. 
S

ub
se

qu
en

t 
ca

pi
ta

l e
xp

en
di

tu
re

 w
ill 

be
 

lim
ite

d 
pr

im
ar

ily
 t

o 
ite

m
s 

as
so

ci
at

ed
 w

ith
 t

he
 c

ha
ng

e 
fro

m
 b

or
d 

an
d 

pi
lla

r 
op

er
at

io
ns

 t
o 

lo
ng

w
al

l o
pe

ra
tio

ns
. 

 
Al

l 
op

er
at

in
g 

co
st

s 
ar

e 
ba

se
d 

on
 L

O
M

 p
la

nn
in

g 
es

tim
at

es
 f

ro
m

 Y
an

co
al

 a
nd

 h
av

e 
be

en
 

re
vi

ew
ed

 b
y 

R
PM

.  

 
C

ur
re

nt
 lo

ng
-te

rm
 e

xc
ha

ng
e 

ra
te

 a
ss

um
pt

io
ns

 w
er

e 
pr

ov
id

ed
 b

y 
Ya

nc
oa

l. 

 
Tr

an
sp

or
t c

ha
rg

es
 b

as
ed

 o
n 

ac
tu

al
 c

on
tra

ct
ed

 p
ric

es
 ta

ki
ng

 in
to

 a
cc

ou
nt

 e
xi

st
in

g 
Ta

ke
 o

r P
ay

 
ar

ra
ng

em
en

ts
. 

 
N

SW
 s

ta
te

 g
ov

er
nm

en
t r

oy
al

tie
s 

ar
e 

in
cl

ud
ed

 in
 th

e 
es

tim
at

e.
 

 
R

PM
 re

vi
ew

ed
 a

ll 
co

st
s 

an
d 

ad
ju

st
ed

 th
em

 w
he

re
 n

ec
es

sa
ry

. 

Re
ve

nu
e 

fa
cto

rs
 

 
Th

e 
de

riv
at

ion
 o

f, 
or

 a
ss

um
pt

ion
s m

ad
e 

re
ga

rd
ing

 
re

ve
nu

e 
fa

cto
rs

 in
clu

din
g 

he
ad

 g
ra

de
, m

et
al 

or
 

co
m

m
od

ity
 p

ric
e(

s)
 e

xc
ha

ng
e 

ra
te

s, 
tra

ns
po

rta
tio

n 
an

d 
tre

at
m

en
t c

ha
rg

es
, p

en
alt

ies
, n

et
 sm

elt
er

 re
tu

rn
s, 

et
c. 

 
Th

e 
de

riv
at

ion
 o

f a
ss

um
pt

ion
s m

ad
e 

of
 m

et
al 

or
 

co
m

m
od

ity
 p

ric
e(

s)
, f

or
 th

e 
pr

inc
ipa

l m
et

als
, m

ine
ra

ls 
an

d 
co

-p
ro

du
cts

. 

 
Lo

ng
 te

rm
 p

ro
du

ct
 c

oa
l p

ric
in

g 
as

su
m

pt
io

ns
 h

av
e 

be
en

 p
ro

vi
de

d 
by

 Y
an

co
al

 M
ar

ke
tin

g 
an

d 
is

 b
as

ed
 o

n 
in

de
pe

nd
en

t t
hi

rd
 p

ar
ty

 re
se

ar
ch

 a
nd

 re
po

rti
ng

. 

 
Th

e 
re

ve
nu

e 
fa

ct
or

s 
ar

e 
co

ns
id

er
ed

 re
as

on
ab

le
 fo

r t
he

 p
ur

po
se

s 
of

 e
st

im
at

in
g 

R
es

er
ve

s.
 

M
ar

ke
t 

as
se

ss
m

en
t 

 
Th

e 
de

m
an

d,
 su

pp
ly 

an
d 

sto
ck

 si
tu

at
ion

 fo
r t

he
 p

ar
tic

ula
r 

co
m

m
od

ity
, c

on
su

m
pt

ion
 tr

en
ds

 a
nd

 fa
cto

rs
 lik

ely
 to

 
af

fe
ct 

su
pp

ly 
an

d 
de

m
an

d 
int

o 
th

e 
fu

tu
re

. 
 

A 
cu

sto
m

er
 a

nd
 co

m
pe

tito
r a

na
lys

is 
alo

ng
 w

ith
 th

e 
ide

nt
ific

at
ion

 o
f li

ke
ly 

m
ar

ke
t w

ind
ow

s f
or

 th
e 

pr
od

uc
t. 

 
Pr

ice
 a

nd
 vo

lum
e 

fo
re

ca
sts

 a
nd

 th
e 

ba
sis

 fo
r t

he
se

 
fo

re
ca

sts
. 

 
Fo

r i
nd

us
tri

al 
m

ine
ra

ls 
th

e 
cu

sto
m

er
 sp

ec
ific

at
ion

, t
es

tin
g 

an
d 

ac
ce

pt
an

ce
 re

qu
ire

m
en

ts 
pr

ior
 to

 a
 su

pp
ly 

co
nt

ra
ct.

 

 
A 

M
ar

ke
tin

g 
St

ud
y 

ha
s 

no
t 

be
en

 r
ev

ie
w

ed
 h

ow
ev

er
 m

ar
ke

ts
 a

re
 w

el
l e

st
ab

lis
he

d 
fo

r 
th

e 
m

in
e’

s 
co

al
 p

ro
du

ct
s.

 T
he

 p
ro

je
ct

s 
ty

pi
ca

lly
 p

ro
du

ce
 u

p 
to

 fo
ur

 m
ai

n 
pr

od
uc

ts
: 

- 
Th

er
m

al
 a

t a
pp

ro
x.

 1
4.

5 
- 3

3%
 a

sh
 (a

d)
; a

nd
 

- 
SS

C
C

 a
t a

pp
ro

x.
 9

.5
%

 a
sh

 (a
d)

. 
 

Pr
od

uc
t C

oa
l s

pe
ci

fic
at

io
ns

 w
er

e 
ba

se
d 

on
 a

ss
es

sm
en

t b
y 

A
&B

 M
yl

ec
. 

 
Ba

se
d 

up
on

 t
he

 p
ro

du
ct

 a
nd

 s
pe

ci
fic

at
io

ns
, 

R
P

M
 a

nt
ic

ip
at

es
 n

o 
fo

re
se

ea
bl

e 
is

su
es

 i
n 

de
m

an
d 

fo
r t

he
 p

ro
du

ct
. 

Ec
on

om
ic 

 
Th

e 
inp

ut
s t

o 
th

e 
ec

on
om

ic 
an

aly
sis

 to
 p

ro
du

ce
 th

e 
ne

t 
pr

es
en

t v
alu

e 
(N

PV
) i

n 
th

e 
stu

dy
, t

he
 so

ur
ce

 a
nd

 
co

nf
ide

nc
e 

of
 th

es
e 

ec
on

om
ic 

inp
ut

s i
nc

lud
ing

 e
sti

m
at

ed
 

inf
lat

ion
, d

isc
ou

nt
 ra

te
, e

tc.
 

 
NP

V 
ra

ng
es

 a
nd

 se
ns

itiv
ity

 to
 va

ria
tio

ns
 in

 th
e 

sig
nif

ica
nt

 
as

su
m

pt
ion

s a
nd

 in
pu

ts.
 

 
Th

e 
in

pu
ts

 to
 th

e 
ec

on
om

ic
 a

na
ly

si
s 

ar
e 

de
riv

ed
 c

ap
ita

l a
nd

 o
pe

ra
tin

g 
co

st
 e

st
im

at
es

 o
ut

lin
ed

 
in

 t
he

 “
C

os
ts

” 
se

ct
io

n 
of

 T
ab

le
 1

. 
Th

e 
so

ur
ce

 o
f 

th
e 

in
pu

ts
 i

s 
re

al
 a

nd
 t

he
 c

on
fid

en
ce

 
sa

tis
fa

ct
or

y.
 T

he
 e

co
no

m
ic

 m
od

el
lin

g 
is

 in
 re

al
 te

rm
s 

an
d 

a 
ra

ng
e 

of
 d

is
co

un
t r

at
es

 h
av

e 
be

en
 

us
ed

 in
 a

ss
es

si
ng

 N
P

V.
 

– III-500 –



APPENDIX III  COMPETENT PERSON’S REPORT

 

C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

 
Th

e 
N

PV
 r

es
ul

ts
 fo

r 
th

e 
Pr

oj
ec

t p
ro

du
ce

d 
fro

m
 e

co
no

m
ic

 m
od

el
lin

g 
ge

ne
ra

te
d 

po
si

tiv
e 

an
d 

ac
ce

pt
ab

le
 N

PV
’s

 fo
r a

ll 
di

sc
ou

nt
 ra

te
s 

an
d 

th
e 

Pr
oj

ec
t i

s 
co

ns
id

er
ed

 e
co

no
m

ic
 fr

om
 a

n 
N

PV
 

st
an

d-
po

in
t. 

 
Se

ns
iti

vi
ty

 a
na

ly
si

s 
ha

s 
be

en
 c

om
pl

et
ed

 o
n 

th
e 

Pr
oj

ec
t o

ve
r a

 ra
ng

e 
of

 v
ar

ia
bl

e.
 T

he
 P

ro
je

ct
 

is
 m

os
t s

en
si

tiv
e 

to
 c

ha
ng

es
 in

 e
xc

ha
ng

e 
ra

te
, r

ev
en

ue
 a

nd
 o

pe
ra

tin
g 

co
st

s.
 

 
G

C
L 

cu
rr

en
tly

 p
ay

s 
si

gn
ifi

ca
nt

 r
ai

l a
nd

 p
or

t T
ak

e 
or

 P
ay

 p
en

al
tie

s 
fo

r 
Ab

el
 M

in
e.

 O
nc

e 
th

e 
m

in
e 

be
co

m
es

 o
pe

ra
tio

na
l 

ag
ai

n 
(a

ss
um

in
g 

fa
vo

ur
ab

le
 e

co
no

m
ic

 c
on

di
tio

ns
) 

it 
w

ill 
be

 
ne

ce
ss

ar
y 

fo
r t

he
 ra

il 
an

d 
po

rt 
co

nt
ra

ct
s 

to
 m

es
h 

be
tte

r w
ith

 th
e 

ac
tu

al
 m

in
e 

ou
tp

ut
, o

th
er

w
is

e 
Ta

ke
 o

r P
ay

 p
en

al
tie

s 
co

ul
d 

im
pa

ct
 s

ig
ni

fic
an

tly
 o

n 
pr

oj
ec

t v
al

ue
. 

So
cia

l 
 

Th
e 

sta
tu

s o
f a

gr
ee

m
en

ts 
wi

th
 ke

y s
ta

ke
ho

lde
rs

 a
nd

 
m

at
te

rs
 le

ad
ing

 to
 so

cia
l li

ce
nc

e 
to

 o
pe

ra
te

. 
 

Fu
rth

er
 e

xp
lo

ra
tio

n 
is

 p
la

nn
ed

 f
or

 a
re

as
 o

ut
si

de
 t

he
 e

xi
st

in
g 

te
ne

m
en

ts
. 

Th
e 

ad
di

tio
na

l 
ex

pl
or

at
io

n 
an

d 
su

bs
eq

ue
nt

 a
ss

es
sm

en
t m

ay
 r

eq
ui

re
 m

od
ifi

ca
tio

n 
of

 e
xi

st
in

g 
ap

pr
ov

al
s,

 o
r 

th
e 

es
ta

bl
is

hm
en

t o
f a

dd
iti

on
al

 a
gr

ee
m

en
ts

. 

Ot
he

r 
 

To
 th

e 
ex

te
nt

 re
lev

an
t, 

th
e 

im
pa

ct 
of

 th
e 

fo
llo

wi
ng

 o
n 

th
e 

pr
oje

ct 
an

d/
or

 o
n 

th
e 

es
tim

at
ion

 a
nd

 cl
as

sif
ica

tio
n 

of
 th

e 
Or

e 
Re

se
rv

es
: 

 
An

y i
de

nt
ifie

d 
m

at
er

ial
 n

at
ur

all
y o

cc
ur

rin
g 

ris
ks

. 
 

Th
e 

sta
tu

s o
f m

at
er

ial
 le

ga
l a

gr
ee

m
en

ts 
an

d 
m

ar
ke

tin
g 

ar
ra

ng
em

en
ts.

 
 

Th
e 

sta
tu

s o
f g

ov
er

nm
en

ta
l a

gr
ee

m
en

ts 
an

d 
ap

pr
ov

als
 

cr
itic

al 
to

 th
e 

via
bil

ity
 o

f t
he

 p
ro

jec
t, 

su
ch

 a
s m

ine
ra

l 
te

ne
m

en
t s

ta
tu

s, 
an

d 
go

ve
rn

m
en

t a
nd

 st
at

ut
or

y 
ap

pr
ov

als
. T

he
re

 m
us

t b
e 

re
as

on
ab

le 
gr

ou
nd

s t
o 

ex
pe

ct 
th

at
 a

ll n
ec

es
sa

ry
 G

ov
er

nm
en

t a
pp

ro
va

ls 
wi

ll b
e 

re
ce

ive
d 

wi
th

in 
th

e 
tim

ef
ra

m
es

 a
nt

ici
pa

te
d 

in 
th

e 
Pr

e-
Fe

as
ibi

lity
 o

r 
Fe

as
ibi

lity
 st

ud
y. 

Hi
gh

lig
ht

 a
nd

 d
isc

us
s t

he
 m

at
er

ial
ity

 o
f 

an
y u

nr
es

olv
ed

 m
at

te
r t

ha
t is

 d
ep

en
de

nt
 o

n 
a 

th
ird

 p
ar

ty 
on

 w
hic

h 
ex

tra
cti

on
 o

f t
he

 re
se

rv
e 

is 
co

nt
ing

en
t. 

 
Al

l m
in

in
g 

pr
oj

ec
ts

 o
pe

ra
te

 in
 a

n 
en

vi
ro

nm
en

t o
f g

eo
lo

gi
ca

l u
nc

er
ta

in
ty

. R
PM

 is
 n

ot
 a

w
ar

e 
of

 
an

y 
ot

he
r 

po
te

nt
ia

l f
ac

to
rs

, l
eg

al
, m

ar
ke

tin
g 

or
 o

th
er

w
is

e,
 th

at
 c

ou
ld

 a
ffe

ct
 th

e 
op

er
at

io
n’

s 
vi

ab
ili

ty
. 

 
As

 m
in

in
g 

pr
oc

ee
ds

 it
 is

 r
ea

so
na

bl
y 

ex
pe

ct
ed

 a
ny

 m
od

ifi
ca

tio
ns

 to
 e

xi
st

in
g 

ag
re

em
en

ts
 o

r 
ad

di
tio

na
l a

gr
ee

m
en

ts
 th

at
 m

ay
 b

e 
re

qu
ire

d 
ca

n 
be

 o
bt

ai
ne

d 
as

 re
qu

ire
d.

 

Cl
as

sif
ica

tio
n 

 
Th

e 
ba

sis
 fo

r t
he

 cl
as

sif
ica

tio
n 

of
 th

e 
Or

e 
Re

se
rv

es
 in

to
 

va
ry

ing
 co

nf
ide

nc
e 

ca
te

go
rie

s. 
 

W
he

th
er

 th
e 

re
su

lt a
pp

ro
pr

iat
ely

 re
fle

cts
 th

e 
Co

m
pe

te
nt

 
Pe

rs
on

’s 
vie

w 
of

 th
e 

de
po

sit
. 

 
Th

e 
pr

op
or

tio
n 

of
 P

ro
ba

ble
 O

re
 R

es
er

ve
s t

ha
t h

av
e 

be
en

 
de

riv
ed

 fr
om

 M
ea

su
re

d 
M

ine
ra

l R
es

ou
rc

es
 (i

f a
ny

). 

 
C

la
ss

ifi
ca

tio
n 

of
 C

oa
l R

es
er

ve
s 

ha
s 

be
en

 d
er

iv
ed

 b
y 

co
ns

id
er

in
g 

th
e 

M
ea

su
re

d 
an

d 
In

di
ca

te
d 

R
es

ou
rc

es
 a

nd
 th

e 
le

ve
l o

f m
in

e 
pl

an
ni

ng
.  

- 
Bo

th
 M

ea
su

re
d 

an
d 

In
di

ca
te

d 
R

es
ou

rc
es

 h
av

e 
be

en
 c

la
ss

ifi
ed

 a
s 

Pr
ob

ab
le

 R
es

er
ve

s.
  

- 
Ap

pr
ox

im
at

el
y 

1 
M

t 
of

 
Pr

ob
ab

le
 

R
es

er
ve

s 
ha

ve
 

be
en

 
de

riv
ed

 
fro

m
 

M
ea

su
re

d 
R

es
ou

rc
es

.  
 

Th
e 

In
fe

rr
ed

 C
oa

l R
es

ou
rc

es
 h

av
e 

be
en

 e
xc

lu
de

d 
fro

m
 th

e 
R

es
er

ve
 e

st
im

at
es

.  

 
Th

e 
re

su
lt 

re
fle

ct
s 

th
e 

C
om

pe
te

nt
 P

er
so

ns
 v

ie
w

 o
f t

he
 d

ep
os

it.
 

Au
dit

s o
r r

ev
iew

s 
 

Th
e 

re
su

lts
 o

f a
ny

 a
ud

its
 o

r r
ev

iew
s o

f O
re

 R
es

er
ve

 
es

tim
at

es
. 

  
In

te
rn

al
 p

ee
r r

ev
ie

w
 o

f t
he

 R
es

er
ve

s 
R

ep
or

t h
as

 b
ee

n 
co

m
pl

et
ed

. 
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

Di
sc

us
sio

n 
of

 
re

lat
ive

 a
cc

ur
ac

y/ 
co

nf
ide

nc
e 

 
W

he
re

 a
pp

ro
pr

iat
e 

a 
sta

te
m

en
t o

f t
he

 re
lat

ive
 a

cc
ur

ac
y 

an
d 

co
nf

ide
nc

e 
lev

el 
in 

th
e 

Or
e 

Re
se

rv
e 

es
tim

at
e 

us
ing

 
an

 a
pp

ro
ac

h 
or

 p
ro

ce
du

re
 d

ee
m

ed
 a

pp
ro

pr
iat

e 
by

 th
e 

Co
m

pe
te

nt
 P

er
so

n.
 F

or
 e

xa
m

ple
, t

he
 a

pp
lic

at
ion

 o
f 

sta
tis

tic
al 

or
 g

eo
sta

tis
tic

al 
pr

oc
ed

ur
es

 to
 q

ua
nt

ify
 th

e 
re

lat
ive

 a
cc

ur
ac

y o
f t

he
 re

se
rv

e 
wi

th
in 

sta
te

d 
co

nf
ide

nc
e 

lim
its

, o
r, 

if s
uc

h 
an

 a
pp

ro
ac

h 
is 

no
t d

ee
m

ed
 a

pp
ro

pr
iat

e,
 

a 
qu

ali
ta

tiv
e 

dis
cu

ss
ion

 o
f t

he
 fa

cto
rs

 w
hic

h 
co

uld
 a

ffe
ct 

th
e 

re
lat

ive
 a

cc
ur

ac
y a

nd
 co

nf
ide

nc
e 

of
 th

e 
es

tim
at

e.
 

 
Th

e 
sta

te
m

en
t s

ho
uld

 sp
ec

ify
 w

he
th

er
 it 

re
lat

es
 to

 g
lob

al 
or

 lo
ca

l e
sti

m
at

es
, a

nd
, if

 lo
ca

l, s
ta

te
 th

e 
re

lev
an

t 
to

nn
ag

es
, w

hic
h 

sh
ou

ld 
be

 re
lev

an
t t

o 
te

ch
nic

al 
an

d 
ec

on
om

ic 
ev

alu
at

ion
. D

oc
um

en
ta

tio
n 

sh
ou

ld 
inc

lud
e 

as
su

m
pt

ion
s m

ad
e 

an
d 

th
e 

pr
oc

ed
ur

es
 u

se
d.

 
 

Ac
cu

ra
cy

 a
nd

 co
nf

ide
nc

e 
dis

cu
ss

ion
s s

ho
uld

 e
xte

nd
 to

 
sp

ec
ific

 d
isc

us
sio

ns
 o

f a
ny

 a
pp

lie
d 

M
od

ify
ing

 F
ac

to
rs

 th
at

 
m

ay
 h

av
e 

a 
m

at
er

ial
 im

pa
ct 

on
 O

re
 R

es
er

ve
 vi

ab
ilit

y, 
or

 
fo

r w
hic

h 
th

er
e 

ar
e 

re
m

ain
ing

 a
re

as
 o

f u
nc

er
ta

int
y a

t t
he

 
cu

rre
nt

 st
ud

y s
ta

ge
. 

 
It 

is 
re

co
gn

ise
d 

th
at

 th
is 

m
ay

 n
ot

 b
e 

po
ss

ibl
e 

or
 

ap
pr

op
ria

te
 in

 a
ll c

irc
um

sta
nc

es
. T

he
se

 st
at

em
en

ts 
of

 
re

lat
ive

 a
cc

ur
ac

y a
nd

 co
nf

ide
nc

e 
of

 th
e 

es
tim

at
e 

sh
ou

ld 
be

 co
m

pa
re

d 
wi

th
 p

ro
du

cti
on

 d
at

a,
 w

he
re

 a
va

ila
ble

. 

 
Th

e 
m

in
e 

fo
ot

pr
in

t i
s 

su
pp

or
te

d 
by

 a
pp

ro
xi

m
at

el
y 

2%
 o

f M
ea

su
re

d 
C

oa
l R

es
ou

rc
es

, w
ith

 th
e 

bu
lk

 o
f t

he
 re

st
 o

f t
he

 fo
ot

pr
in

t s
up

po
rte

d 
by

 In
di

ca
te

d 
C

oa
l R

es
ou

rc
es

.  

 
Th

e 
ba

si
s 

of
 th

e 
es

tim
at

e 
ar

e 
es

tim
at

ed
 o

pe
ra

tin
g 

co
st

s 
an

d 
co

m
pa

ris
on

 w
ith

 ty
pi

ca
l i

nd
us

try
 

m
in

in
g 

co
st

s.
  

 
C

H
P

P 
an

d 
su

rfa
ce

 in
fra

st
ru

ct
ur

e 
is

 in
 p

la
ce

. 

 
An

al
ys

is
 o

f t
he

 c
oa

l q
ua

lit
y 

ha
s 

be
en

 u
nd

er
ta

ke
n 

by
 in

de
pe

nd
en

t l
ab

or
at

or
ie

s 
w

or
ki

ng
 u

nd
er

 
in

te
rn

at
io

na
l s

ta
nd

ar
ds

 o
f m

et
ho

d 
an

d 
ac

cu
ra

cy
. 

 
Th

e 
le

ve
l o

f a
cc

ur
ac

y 
w

ill
 c

on
tin

ue
 to

 b
e 

de
pe

nd
en

t o
n 

th
e 

on
go

in
g 

up
da

te
 o

f t
he

 g
eo

lo
gi

ca
l 

m
od

el
 a

nd
 m

on
ito

rin
g 

of
 th

e 
M

od
ify

in
g 

Fa
ct

or
s 

af
fe

ct
in

g 
th

e 
co

al
 e

st
im

at
e.

 

 
G

eo
te

ch
ni

ca
l s

tu
di

es
 h

av
e 

be
en

 c
om

pl
et

ed
 fo

r t
he

 m
in

e.
 

 
Ad

di
tio

na
l e

xp
lo

ra
tio

n 
is

 p
ro

po
se

d 
in

 a
re

as
 o

ut
si

de
 o

f t
he

 c
ur

re
nt

 te
ne

m
en

ts
, a

s 
w

el
l a

s 
w

ith
in

 
th

e 
pr

op
os

ed
 m

in
e 

fo
ot

pr
in

t. 

 
Th

e 
m

aj
or

 ri
sk

 in
 n

ot
 a

ch
ie

vi
ng

 th
e 

es
tim

at
ed

 R
es

er
ve

 e
xt

ra
ct

io
n 
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ap

pr
op

ria
te

 M
ine

ra
l R

es
ou

rc
e 

es
tim

at
ion

, m
ini

ng
 st

ud
ies

 

 
St

an
da

rd
is

ed
 P

ea
bo

dy
 lo

gg
in

g 
sy

st
em

s 
an

d 
pr

ot
oc

ol
s 

ar
e 

ut
ilis

ed
 fo

r a
ll 

dr
ill

in
g,

 lo
gg

in
g 

an
d 

sa
m

pl
in

g.
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

an
d 

m
et

all
ur

gic
al 

stu
die

s. 
 

W
he

th
er

 lo
gg

ing
 is

 q
ua

lita
tiv

e 
or

 q
ua

nt
ita

tiv
e 

in 
na

tu
re

. 
Co

re
 (o

r c
os

te
an

, c
ha

nn
el,

 e
tc)

 p
ho

to
gr

ap
hy

. 
 

Th
e 

to
ta

l le
ng

th
 a

nd
 p

er
ce

nt
ag

e 
of

 th
e 

re
lev

an
t 

int
er

se
cti

on
s l

og
ge

d.
 

 
C

or
e 

is
 g

eo
lo

gi
ca

lly
 lo

gg
ed

 a
nd

 o
pe

n 
ho

le
 c

hi
p 

sa
m

pl
es

 a
re

 ta
ke

n 
ev

er
y 

1 
m

 a
nd

 lo
gg

ed
 fo

r 
lit

ho
lo

gy
 c

ha
ng

es
. 

 
Al

l h
ol

es
 h

av
e 

be
en

 li
th

ol
og

ic
al

ly
 lo

gg
ed

, w
ith

 c
or

ed
 c

oa
l s

ec
tio

ns
 b

rig
ht

ne
ss

 lo
gg

ed
. T

he
 

lo
gg

in
g 

of
 th

e 
ch

ip
 a

nd
 c

or
e 

sa
m

pl
es

 is
 d

et
ai

le
d 

an
d 

in
cl

ud
es

 a
 re

co
rd

 o
f t

he
 re

co
ve

ry
 o

f t
he

 
to

ta
l l

en
gt

h 
an

d 
th

e 
co

re
d 

le
ng

th
, r

oc
k 

ty
pe

, s
tra

tig
ra

ph
ic

 u
ni

t a
nd

 n
um

er
ou

s 
ad

je
ct

iv
es

 to
 

de
sc

rib
e 

th
e 

sa
m

pl
e 

in
 te

rm
s 

of
 c

ol
ou

r, 
gr

ai
ns

iz
e,

 b
ed

di
ng

 e
tc

. a
ll 

of
 w

hi
ch

 is
 s

uf
fic

ie
nt

 to
 

de
sc

rib
e 

th
e 

va
rio

us
 li

th
ol

og
ie

s 
an

d 
co

al
 s

am
pl

es
 to

 s
up

po
rt 

th
e 

C
oa

l R
es

ou
rc

e 
es

tim
at

io
n 

fro
m

 a
 g

eo
lo

gi
ca

l a
nd

 c
oa

l q
ua

lit
y 

co
ns

id
er

at
io

n.
 

 
G

eo
te

ch
ni

ca
l d

ril
lin

g 
is

 c
om

pl
et

ed
 b

y 
M

id
dl

em
ou

nt
, p

ar
tic

ul
ar

ly
 a

ro
un

d 
fa

ul
te

d 
ar

ea
s,

 a
nd

 
w

he
re

 th
e 

G
irr

ah
 s

ea
m

s 
ar

e 
up

 th
ro

w
n 

an
d 

ap
pe

ar
 a

t t
he

 to
p 

of
 th

e 
op

en
 c

ut
 h

ig
hw

al
l. 

 
G

eo
te

ch
ni

ca
l b

or
eh

ol
es

 h
av

e 
be

en
 d

ril
le

d 
ve

rti
ca

lly
. 

 
Bo

re
 c

or
e 

is
 p

ho
to

gr
ap

he
d 

on
 b

ot
h 

th
e 

co
re

 ta
bl

e 
(0

.5
 m

 in
cr

em
en

t).
  

 
An

 e
st

im
at

ed
 7

5%
 o

f 
th

e 
R

es
ou

rc
e 

us
es

 h
ol

es
 w

ith
 d

ig
ita

l g
eo

ph
ys

ic
al

 lo
gs

. 
S

om
e 

ol
de

r 
ho

le
s 

on
ly

 h
av

e 
pa

pe
r c

op
y 

ge
op

hy
si

cs
. T

he
 h

ol
es

 w
ith

ou
t g

eo
ph

ys
ic

s 
ap

pe
ar

 to
 h

av
e 

be
en

 
co

rr
ec

te
d 

to
 g

eo
ph

ys
ic

s,
 a

nd
 r

el
ia

bi
lit

y 
ha

s 
be

en
 v

er
ifi

ed
 fr

om
 n

ew
er

 d
ril

lin
g,

 a
nd

 m
in

in
g.

 
H

ol
es

 c
on

fir
m

ed
 to

 b
e 

un
re

lia
bl

e 
ha

ve
 b

ee
n 

fla
gg

ed
 in

 th
e 

Is
is

 d
at

ab
as

e 
to

 a
vo

id
 a

cc
id

en
ta

l 
us

e 
du

rin
g 

m
od

el
lin

g.
 In

 s
om

e 
ar

ea
s 

th
es

e 
ho

le
s 

ha
ve

 b
ee

n 
re

dr
ill

ed
. 

 
Th

e 
st

an
da

rd
 g

eo
ph

ys
ic

al
 to

ol
s 

us
ed

 w
er

e:
 d

en
si

ty
, g

am
m

a 
an

d 
ca

lip
er

.  
S

el
ec

te
d 

hi
st

or
ic

 
ho

le
s 

ha
ve

 v
er

tic
al

ity
, s

on
ic

, r
es

is
tiv

ity
, t

em
pe

ra
tu

re
 a

nd
 s

po
nt

an
eo

us
 p

ot
en

tia
l s

on
de

s 
ru

n 
in

 th
e 

ho
le

s.
 

 
D

ril
l h

ol
e 

ve
rti

ca
lly

 d
at

a 
w

as
 u

se
d 

(w
he

n 
av

ai
la

bl
e)

 to
 o

rie
nt

at
e 

an
d 

lo
ca

te
 th

e 
bo

re
ho

le
s 

an
d 

th
e 

co
al

 s
ea

m
s 

fo
r i

nc
lu

si
on

 in
 th

e 
st

ru
ct

ur
al

 m
od

el
. A

n 
es

tim
at

ed
 1

0%
 o

f t
he

 R
es

ou
rc

e 
w

as
 

m
od

el
le

d 
us

in
g 

ve
rti

ca
lit

y 
da

ta
. 

Su
b-

sa
m

pli
ng

 
te

ch
niq

ue
s a

nd
 

sa
m

ple
 

pr
ep

ar
at

ion
 

 
If 

co
re

, w
he

th
er

 cu
t o

r s
aw

n 
an

d 
wh

et
he

r q
ua

rte
r, 

ha
lf o

r 
all

 co
re

 ta
ke

n.
 

 
If 

no
n-

co
re

, w
he

th
er

 ri
ffle

d,
 tu

be
 sa

m
ple

d,
 ro

ta
ry

 sp
lit,

 
et

c a
nd

 w
he

th
er

 sa
m

ple
d 

we
t o

r d
ry

. 
 

Fo
r a

ll s
am

ple
 ty

pe
s, 

th
e 

na
tu

re
, q

ua
lity

 a
nd

 
ap

pr
op

ria
te

ne
ss

 o
f t

he
 sa

m
ple

 p
re

pa
ra

tio
n 

te
ch

niq
ue

. 
 

Qu
ali

ty 
co

nt
ro

l p
ro

ce
du

re
s a

do
pt

ed
 fo

r a
ll s

ub
-s

am
pli

ng
 

sta
ge

s t
o 

m
ax

im
ise

 re
pr

es
en

tiv
ity

 o
f s

am
ple

s. 
 

M
ea

su
re

s t
ak

en
 to

 e
ns

ur
e 

th
at

 th
e 

sa
m

pli
ng

 is
 

re
pr

es
en

ta
tiv

e 
of

 th
e 

in 
sit

u 
m

at
er

ial
 co

lle
cte

d,
 in

clu
din

g 
fo

r i
ns

ta
nc

e 
re

su
lts

 fo
r f

iel
d 

du
pli

ca
te

/se
co

nd
-h

alf
 

sa
m

pli
ng

. 
 

W
he

th
er

 sa
m

ple
 si

ze
s a

re
 a

pp
ro

pr
iat

e 
to

 th
e 

gr
ain

 si
ze

 
of

 th
e 

m
at

er
ial

 b
ein

g 
sa

m
ple

d.
 

 
C

or
e 

sa
m

pl
in

g 
is

 c
om

pl
et

ed
 a

t 
th

e 
dr

ill 
si

te
 a

nd
 i

s 
ba

se
d 

on
 a

 s
et

 o
f 

st
an

da
rd

 c
rit

er
ia

 
(d

et
er

m
in

ed
 b

y 
lit

ho
lo

gy
 a

nd
 s

tru
ct

ur
e)

 th
at

 fo
llo

w
s 

th
e 

M
id

dl
em

ou
nt

 s
am

pl
in

g 
pr

oc
ed

ur
e.

  

 
Al

l 
sa

m
pl

es
 w

er
e 

ph
ot

og
ra

ph
ed

, 
do

ub
le

 b
ag

ge
d,

 a
nd

 p
ro

vi
de

d 
w

ith
 a

 u
ni

qu
e 

sa
m

pl
e 

id
en

tif
ie

r p
rio

r t
o 

se
nd

in
g 

to
 th

e 
la

bo
ra

to
ry

. 

 
W

ho
le

 s
am

pl
es

 w
er

e 
us

ed
 fo

r q
ua

lit
y 

an
al

ys
is

. 

 
Al

l s
am

pl
es

 w
ith

in
 th

e 
se

am
 e

xt
en

ts
 w

er
e 

an
al

ys
ed

. 

 
C

ar
bo

na
ce

ou
s 

m
at

er
ia

l, 
an

d 
al

l s
to

ne
 b

an
ds

 w
er

e 
sa

m
pl

ed
 to

 e
ns

ur
e 

th
at

 fu
ll 

co
ve

ra
ge

 o
f 

ea
ch

 s
ea

m
 w

as
 o

bt
ai

ne
d.

 

 
Sa

m
pl

e 
de

pt
hs

 h
av

e 
be

en
 re

po
rte

d 
as

 th
e 

ge
op

hy
si

ca
lly

 c
or

re
ct

ed
 d

ep
th

s.
 

 
Sa

m
pl

es
 w

er
e 

ai
r d

rie
d 

an
d 

w
ei

gh
ed

 p
rio

r t
o 

an
al

ys
is

. R
aw

 a
na

ly
si

s 
sa

m
pl

es
 w

er
e 

cr
us

he
d 

to
 -1

2.
5 

m
m

 a
nd

 s
pl

it 
in

to
 p

or
tio

ns
 u

si
ng

 a
 ro

ta
ry

 s
pl

itt
er

 p
rio

r t
o 

co
al

 q
ua

lit
y 

an
al

ys
is

. 
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

 
W

as
ha

bi
lit

y 
an

al
ys

is
 w

as
 c

on
du

ct
ed

 a
cr

os
s 

th
e 

R
es

ou
rc

e 
ar

ea
. T

he
 a

na
ly

si
s 

w
as

 c
on

du
ct

ed
 

in
 a

cc
or

da
nc

e 
w

ith
 th

e 
M

id
dl

em
ou

nt
 w

as
ha

bi
lit

y 
pr

oc
ed

ur
e.

 

Qu
ali

ty 
of

 a
ss

ay
 

da
ta

 a
nd

 
lab

or
at

or
y t

es
ts 

 
Th

e 
na

tu
re

, q
ua

lity
 a

nd
 a

pp
ro

pr
iat

en
es

s o
f t

he
 a

ss
ay

ing
 

an
d 

lab
or

at
or

y p
ro

ce
du

re
s u

se
d 

an
d 

wh
et

he
r t

he
 

te
ch

niq
ue

 is
 co

ns
ide

re
d 

pa
rti

al 
or

 to
ta

l. 
 

Fo
r g

eo
ph

ys
ica

l to
ols

, s
pe

ctr
om

et
er

s, 
ha

nd
he

ld 
XR

F 
ins

tru
m

en
ts,

 e
tc,

 th
e 

pa
ra

m
et

er
s u

se
d 

in 
de

te
rm

ini
ng

 th
e 

an
aly

sis
 in

clu
din

g 
ins

tru
m

en
t m

ak
e 

an
d 

m
od

el,
 re

ad
ing

 
tim

es
, c

ali
br

at
ion

s f
ac

to
rs

 a
pp

lie
d 

an
d 

th
eir

 d
er

iva
tio

n,
 

et
c. 

 
Na

tu
re

 o
f q

ua
lity

 co
nt

ro
l p

ro
ce

du
re

s a
do

pt
ed

 (e
g 

sta
nd

ar
ds

, b
lan

ks
, d

up
lic

at
es

, e
xte

rn
al 

lab
or

at
or

y 
ch

ec
ks

) a
nd

 w
he

th
er

 a
cc

ep
ta

ble
 le

ve
ls 

of
 a

cc
ur

ac
y (

ie 
lac

k o
f b

ias
) a

nd
 p

re
cis

ion
 h

av
e 

be
en

 e
sta

bli
sh

ed
. 

 
O

nl
y 

co
re

 s
am

pl
es

 a
re

 u
se

d 
to

 o
bt

ai
n 

co
al

 q
ua

lit
y 

in
fo

rm
at

io
n.

 

 
O

nl
y 

th
ird

 p
ar

ty
 N

AT
A 

ce
rti

fie
d 

la
bs

 w
er

e 
us

ed
 f

or
 s

am
pl

e 
an

al
ys

is
. 

La
bs

 c
on

du
ct

 r
ou

nd
 

ro
bi

n 
va

lid
at

io
n 

ch
ec

ks
 to

 e
ns

ur
e 

a 
hi

gh
 s

ta
nd

ar
d 

of
 re

po
rti

ng
 is

 m
ai

nt
ai

ne
d.

 

 
Al

l s
am

pl
es

 w
er

e 
an

al
ys

ed
 fo

r r
aw

 c
oa

l q
ua

lit
y.

  

 
Sa

m
pl

e 
in

st
ru

ct
io

ns
 w

er
e 

is
su

ed
 b

y 
M

id
dl

em
ou

nt
 C

oa
l p

er
so

nn
el

. 

 
M

id
dl

em
ou

nt
 C

oa
l c

ur
re

nt
ly

 u
se

s 
th

e 
AL

S 
G

lo
ba

l C
oa

l Q
ua

lit
y 

la
bo

ra
to

ry
 a

t R
ic

hl
an

ds
, Q

LD
, 

fo
llo

w
in

g 
ap

pr
op

ria
te

 A
us

tra
lia

n 
St

an
da

rd
s 

fo
r c

oa
l t

es
tin

g.
 

Ve
rif

ica
tio

n 
of

 
sa

m
pli

ng
 a

nd
 

as
sa

yin
g 

 
Th

e 
ve

rif
ica

tio
n 

of
 si

gn
ific

an
t in

te
rs

ec
tio

ns
 b

y e
ith

er
 

ind
ep

en
de

nt
 o

r a
lte

rn
at

ive
 co

m
pa

ny
 p

er
so

nn
el.

 
 

Th
e 

us
e 

of
 tw

inn
ed

 h
ole

s. 
 

Do
cu

m
en

ta
tio

n 
of

 p
rim

ar
y d

at
a,

 d
at

a 
en

try
 p

ro
ce

du
re

s, 
da

ta
 ve

rif
ica

tio
n,

 d
at

a 
sto

ra
ge

 (p
hy

sic
al 

an
d 

ele
ctr

on
ic)

 
pr

ot
oc

ols
. 

 
Di

sc
us

s a
ny

 a
dju

stm
en

t t
o 

as
sa

y d
at

a.
 

 
At

 th
e 

la
bo

ra
to

ry
, a

ll 
sa

m
pl

es
 a

re
 re

gi
st

er
ed

 in
to

 b
ot

h 
C

oa
l8

 &
 L

ab
S

ys
 –

 A
LS

’s
 o

w
n 

sa
m

pl
e 

tra
ck

in
g 

so
ftw

ar
e 

sy
st

em
s 

(a
pp

ro
ve

d 
by

 N
AT

A)
. 

 T
hi

s 
re

gi
st

ra
tio

n 
is

 c
on

fir
m

ed
 b

y 
As

se
t 

M
an

ag
er

 a
ga

in
st

 t
he

 o
rig

in
al

 c
lie

nt
 i

ns
tru

ct
io

ns
, 

an
d 

ea
ch

 s
am

pl
e 

an
d 

its
 s

ub
se

qu
en

t 
ch

ild
re

n 
ar

e 
af

fix
ed

 w
ith

 a
 d

es
ig

na
te

d 
st

ic
ke

r 
co

nt
ai

ni
ng

 a
ll 

th
e 

sa
m

pl
e 

de
ta

ils
 a

nd
 a

 
sc

an
na

bl
e 

ba
rc

od
e.

 

 
Sa

m
pl

es
 a

re
 a

na
ly

se
d 

ac
co

rd
in

g 
to

 c
lie

nt
 p

ro
ce

du
re

s.
  A

s 
sa

m
pl

es
 a

re
 a

na
ly

se
d 

th
e 

ba
rc

od
e 

is
 u

se
d 

to
 lo

g 
ea

ch
 re

su
lt 

to
 th

at
 s

am
pl

e.
 

 
R

es
ul

ts
 a

re
 q

ua
ra

nt
in

ed
 a

nd
 r

ep
ea

te
d 

if 
th

ey
 d

o 
no

t 
m

ee
t 

th
e 

re
qu

ire
m

en
ts

 o
f 

th
e 

ap
pr

op
ria

te
 A

us
tra

lia
n 

or
 IS

O
 S

ta
nd

ar
ds

.  
C

on
tro

ls
 a

re
 r

un
 w

ith
 e

ac
h 

ba
tc

h 
of

 s
am

pl
es

 to
 

en
su

re
 t

he
 t

es
tin

g 
ap

pa
ra

tu
s 

is
 o

pe
ra

tin
g 

pr
op

er
ly

. 
As

se
t 

M
an

ag
er

s 
an

d 
La

bo
ra

to
ry

 
M

an
ag

er
s/

S
up

er
vi

so
rs

 a
pp

ro
ve

 th
es

e 
re

su
lts

. 

 
La

bo
ra

to
ry

 A
ss

et
 M

an
ag

er
s 

co
lla

te
 a

nd
 v

al
id

at
e 

th
e 

da
ta

, l
oo

ki
ng

 fo
r 

ab
no

rm
al

iti
es

 in
 th

e 
re

su
lts

.  
Th

e 
pr

im
ar

y 
m

ea
ns

 o
f v

al
id

at
io

n 
in

cl
ud

e 
lo

ok
in

g 
fo

r 
kn

ow
n 

tre
nd

s 
in

 th
e 

da
ta

, b
y 

cr
ea

tin
g 

cr
os

s 
pl

ot
s 

of
 t

he
 r

es
ul

ts
 o

n 
a 

se
am

 b
y 

se
am

 b
as

is
. 

Ty
pi

ca
l i

nd
us

try
 p

ra
ct

ic
es

 
in

cl
ud

e 
th

e 
co

m
pa

ris
on

 o
f t

he
 fo

llo
w

in
g 

(fo
r e

xa
m

pl
e)

: 

- 
As

h 
vs

. R
el

at
iv

e 
D

en
si

ty
, 

- 
Vo

la
til

e 
M

at
te

r v
s.

 A
sh

, 
- 

Sp
ec

ifi
c 

En
er

gy
 v

s.
 V

ol
at

ile
 M

at
te

r, 
an

d 
- 

As
h 

vs
. T

ot
al

 S
ul

ph
ur

 
 

Sa
m

pl
e 

re
su

lts
 a

re
 a

ls
o 

va
lid

at
ed

 in
-h

ou
se

 b
y 

M
id

dl
em
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 C
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 b
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l c
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 d
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 d
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r m
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 d
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 c
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 d
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e 
as

su
m

ed
 b
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 c
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 d
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 d

rill
 h

ole
s 

(c
oll

ar
 a

nd
 d
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at
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at
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 b
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 p
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 c
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 C
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 s
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ra
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l m
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 C
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) d
at

a 
fo

r t
he

 M
id

dl
em

ou
nt

 a
re

a,
 a

s 
at

 th
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 C
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 b
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er

e 
qu

es
tio

ns
, a

dj
us

te
d 

to
 D
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r r
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 d
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ra
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at
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 p
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 b
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 c
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at
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f c
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 c
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 c
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 d
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 d
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 c
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 c
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l c
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 c
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 re
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f p
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is 

is 
kn

ow
n,

 co
ns

ide
rin

g 
th

e 
de

po
sit

 ty
pe
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at
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s c
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 b
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, d
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f d
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 d
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 b
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 d
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 b
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 p
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 b
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 d
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 b
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 c
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e 

m
od

el
 re

po
rt.
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 c
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at
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 b
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 b
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 C
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ra
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at
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e 

ar
ea

. 

 
Al

l R
es

ou
rc

es
 li

e 
w

ith
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 s
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at
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l p
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D
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nin
gf

ul 
an

d 
m

at
er

ial
, 

sh
ou

ld 
be

 re
po

rte
d 

inc
lud

ing
 (b

ut
 n

ot
 lim

ite
d 

to
): 

ge
olo

gic
al 

ob
se

rv
at

ion
s; 

ge
op

hy
sic

al 
su

rv
ey

 re
su

lts
; 

ge
oc

he
m

ica
l s

ur
ve

y r
es

ult
s; 

bu
lk 

sa
m

ple
s –

 si
ze

 a
nd

 
m

et
ho

d 
of

 tr
ea

tm
en

t; 
m

et
all

ur
gic

al 
te

st 
re

su
lts

; b
ulk

 
de

ns
ity

, g
ro

un
dw

at
er

, g
eo

te
ch

nic
al 

an
d 

ro
ck

 
ch

ar
ac

te
ris

tic
s; 

po
te

nt
ial

 d
ele

te
rio

us
 o

r c
on

ta
m

ina
tin

g 
su

bs
ta

nc
es

. 

 
Th

re
e 

2D
 s

ei
sm

ic
 li

ne
s 

to
ta

llin
g 

7.
5 

km
 in

 c
ov

er
ag

e 
w

er
e 

co
m

pl
et

ed
 in

 2
00

8 
to

 a
ss

is
t 

in
 

id
en

tif
yi

ng
 th

e 
lo

ca
tio

n 
of

 th
e 

Je
llin

ba
h 

fa
ul

t. 

 
An

 a
dd

iti
on

al
 s

ix
 2

D
 s

ei
sm

ic
 li

ne
s 

to
ta

llin
g 

2.
93

 k
m

 in
 c

ov
er

ag
e 

w
er

e 
co

m
pl

et
ed

 in
 2

01
7.

 

 
In

-p
it 

su
rv

ey
 d

at
a 

of
 c

oa
l r

oo
f a

nd
 fl

oo
r o

f t
he

 M
id

dl
em

ou
nt

 L
ow

er
 a

nd
 P

is
ce

s 
U

pp
er

 s
ea

m
s 

ha
ve

 b
ee

n 
in

co
rp

or
at

ed
 in

to
 th

e 
ge

ol
og

ic
al

 m
od

el
 fo

r M
id

dl
em

ou
nt

 

 
To

e 
& 

cr
es

t 
lo

ca
tio

ns
 f

or
 f

au
lts

 h
av

e 
be

en
 i

nc
or

po
ra

te
d 

in
to

 t
he

 g
eo

lo
gi

ca
l 

m
od

el
 f

or
 

M
id

dl
em

ou
nt

. 

Fu
rth

er
 w

or
k 

 
Th

e 
na

tu
re

 a
nd

 sc
ale

 o
f p

lan
ne

d 
fu

rth
er

 w
or

k (
eg

 te
sts

 
fo

r l
at

er
al 

ex
te

ns
ion

s o
r d

ep
th

 e
xte

ns
ion

s o
r l

ar
ge

-s
ca

le 
ste

p-
ou

t d
rill

ing
). 

 
Di

ag
ra

m
s c

lea
rly

 h
igh

lig
ht

ing
 th

e 
ar

ea
s o

f p
os

sib
le 

ex
te

ns
ion

s, 
inc

lud
ing

 th
e 

m
ain

 g
eo

log
ica

l in
te

rp
re

ta
tio

ns
 

an
d 

fu
tu

re
 d

rill
ing

 a
re

as
, p

ro
vid

ed
 th

is 
inf

or
m

at
ion

 is
 n

ot
 

co
m

m
er

cia
lly

 se
ns

itiv
e.

 

 
Su

ffi
ci

en
t w

or
k 

ha
s 

be
en

 c
om

pl
et

ed
 to

 e
st

ab
lis

h 
se

am
 c

on
tin

ui
ty

 in
 th

e 
pl

an
ne

d 
LO

M
 a

re
a.

 

 
Pr

e-
pr

od
uc

tio
n 

dr
ill

in
g 

is
 c

om
pl

et
ed

 t
o 

m
ai

nt
ai

n 
a 

tw
o 

ye
ar

 g
ap

 i
n 

ad
va

nc
e 

of
 m

in
e 

pr
od

uc
tio

n.
 

 
Ad

di
tio

na
l 

dr
ill

in
g 

w
ill 

be
 r

eq
ui

re
d 

to
 t

es
t 

th
e 

w
ea

th
er

in
g 

af
fe

ct
s 

fo
r 

pr
op

os
ed

 o
pe

n 
cu

t 
R

es
ou

rc
e 

to
 th

e 
no

rth
 o

f t
he

 c
ur

re
nt

 o
pe

n 
cu

t m
in

e.
  T

hi
s 

m
ay

 a
ss

is
t i

nc
re

as
e 

R
es

ou
rc

es
 fo

r 
fu

tu
re

 re
po

rti
ng

. 

 
Ad

di
tio

na
l e

xp
lo

ra
tio

n 
re

qu
ire

 to
 m

or
e 

ac
cu

ra
te

ly
 d

ef
in

e 
th

e 
po

si
tio

n 
an

d 
ge

om
et

ry
 o

f t
he

 
Je

llin
ba

h 
fa

ul
t. 

Th
is

 w
ill

 a
ls

o 
as

si
st

 w
ith

 d
ef

in
in

g 
th

e 
pi

nc
h-

ou
t 

of
 t

he
 M

id
dl

em
ou

nt
 s

ea
m

 
w

hi
ch

 is
 c

ur
re

nt
ly

 o
cc

ur
rin

g 
ag

ai
ns

t t
he

 fa
ul

t. 

 
Ad

di
tio

na
l 

co
re

 d
ril

lin
g 

to
 r

ed
uc

e 
th

e 
sp

ac
in

g 
be

tw
ee

n 
co

re
 h

ol
es

 w
ill 

as
si

st
 i

nc
re

as
e 

co
nf

id
en

ce
 in

 th
e 

R
es

ou
rc

e 

 
Fu

rth
er

 fa
ul

t d
el

in
ea

tio
n 

dr
ill

in
g 

or
 2

D
 s

ei
sm

ic
 s

ur
ve

ys
 fo

r s
tru

ct
ur

al
 in

te
rp

re
ta

tio
n.

 

Se
ct

io
n 

3 E
st

im
at

io
n 

an
d 

Re
po

rti
ng

 o
f M

in
er

al 
Re

so
ur

ce
s 

(C
rit

er
ia

 li
st

ed
 in

 s
ec

tio
n 

1,
 a

nd
 w

he
re

 re
le

va
nt

 in
 s

ec
tio

n 
2,

 a
ls

o 
ap

pl
y 

to
 th

is
 s

ec
tio

n.
) 

C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

Da
ta

ba
se

 
int

eg
rit

y 
  

M
ea

su
re

s t
ak

en
 to

 e
ns

ur
e 

th
at

 d
at

a 
ha

s n
ot

 b
ee

n 
co

rru
pt

ed
 b

y, 
fo

r e
xa

m
ple

, t
ra

ns
cr

ipt
ion

 o
r k

ey
ing

 e
rro

rs
, 

be
tw

ee
n 

its
 in

itia
l c

oll
ec

tio
n 

an
d 

its
 u

se
 fo

r M
ine

ra
l 

Re
so

ur
ce

 e
sti

m
at

ion
 p

ur
po

se
s. 

 
Da

ta
 va

lid
at

ion
 p

ro
ce

du
re

s u
se

d.
 

 
G

eo
lo

gi
ca

l d
at

a 
fo

r M
id

dl
em

ou
nt

 is
 s

to
re

d 
in

 P
ea

bo
dy

’s
 in

te
rn

al
 d

at
a 

m
an

ag
em

en
ts

 s
ys

te
m

 
“T

as
k 

M
an

ag
er

”. 
 

 
Ta

sk
 M

an
ag

er
 s

to
re

s 
th

e 
fo

llo
w

in
g 

da
ta

 ty
pe

s:
 

- 
C

ol
la

r s
ur

ve
y;

 
- 

Li
th

ol
og

y;
 

- 
G

eo
ph

ys
ic

s;
 a

nd
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

- 
C

oa
l q

ua
lit

y 
da

ta
. 

 
C

or
e 

an
d 

ch
ip

 s
am

pl
e 

ph
ot

og
ra

ph
s 

ar
e 

st
or

ed
 s

ep
ar

at
el

y 
on

 a
 s

er
ve

r. 

 
Ex

pl
or

at
io

n 
da

ta
 is

 d
at

a 
en

te
re

d 
in

to
 T

as
k 

M
an

ag
er

 w
hi

ch
 c

on
ta

in
s 

va
lid

at
io

n 
an

d 
ot

he
r 

bu
si

ne
ss

 ru
le

s 
to

 e
ns

ur
e 

on
ly

 a
cc

ep
ta

bl
e 

co
de

s 
ar

e 
en

te
re

d.
 

 
C

oa
l q

ua
lit

y 
da

ta
 is

 lo
ad

ed
 d

ire
ct

ly
 in

to
 T

as
k 

M
an

ag
er

 fr
om

 la
bo

ra
to

ry
 e

xc
el

 s
pr

ea
ds

he
et

s 
ba

se
d 

on
 th

e 
te

m
pl

at
e 

co
nt

ai
ni

ng
 th

e 
re

qu
es

ts
 fo

r a
na

ly
si

s.
  

 
C

oa
l q

ua
lit

y 
da

ta
 is

 v
al

id
at

ed
 a

cc
or

da
nt

 to
 ru

le
s 

w
hi

ch
 in

cl
ud

e:
 

- 
pr

ox
im

at
e 

da
ta

 m
us

t a
dd

 to
 1

00
%

; 
- 

ac
ce

pt
ab

le
 ra

ng
es

; a
nd

 
- 

th
e 

su
m

 o
f d

en
si

ty
 fr

ac
tio

ns
 m

us
t s

um
 to

 th
e 

ra
w

 m
as

s.
 

 
Th

e 
or

ig
in

al
 d

at
a 

re
co

rd
ed

 b
y 

th
e 

ge
ol

og
is

t a
nd

 s
up

pl
ie

d 
by

 th
e 

la
bo

ra
to

ry
 is

 re
ta

in
ed

 a
s 

a 
ra

w
 fi

le
 a

nd
 b

ac
ke

d 
up

. S
ub

se
qu

en
t u

pg
ra

de
s 

to
 g

eo
lo

gi
ca

l d
at

a 
in

 V
ul

ca
n/

Is
is

 a
re

 m
ad

e 
in

 
th

e 
co

pi
es

 o
f t

he
 o

rig
in

al
 d

at
a.

 

 
Th

e 
lit

ho
lo

gy
 d

at
a 

is
 c

or
re

ct
ed

 to
 g

eo
ph

ys
ic

s.
 

 
Th

e 
da

ta
 is

 re
vi

ew
ed

 b
y 

a 
Se

ni
or

 G
eo

lo
gi

st
. 

 
Th

e 
da

ta
 u

pl
oa

de
d 

in
to

 th
e 

Is
is

 d
at

ab
as

e 
pr

io
r t

o 
ge

ol
og

ic
al

 m
od

el
lin

g.
 

 
Th

e 
bo

re
ho

le
s 

ar
e 

ch
ec

ke
d 

by
 th

e 
R

es
ou

rc
e 

G
eo

lo
gi

st
 d

ur
in

g 
th

e 
m

od
el

lin
g 

pr
oc

es
s.

 

Si
te

 vi
sit

s 
 

Co
m

m
en

t o
n 

an
y s

ite
 vi

sit
s u

nd
er

ta
ke

n 
by

 th
e 

Co
m

pe
te

nt
 P

er
so

n 
an

d 
th

e 
ou

tco
m

e 
of

 th
os

e 
vis

its
. 

 
If 

no
 si

te
 vi

sit
s h

av
e 

be
en

 u
nd

er
ta

ke
n 

ind
ica

te
 w

hy
 th

is 
is 

th
e 

ca
se

. 

 
A 

si
te

 v
is

it 
w

as
 u

nd
er

ta
ke

n 
by

 th
e 

C
om

pe
te

nt
 P

er
so

n 
in

 A
pr

il 
20

18
. T

he
 o

ut
co

m
e 

of
 th

e 
si

te
 

vi
si

t 
w

as
 t

o 
be

tte
r 

un
de

rs
ta

nd
 o

f 
th

e 
lo

ca
tio

n,
 g

eo
lo

gi
ca

l 
da

ta
, 

en
vi

ro
nm

en
t 

an
d 

si
te

 
pr

oc
ed

ur
es

. 

 
Th

e 
C

om
pe

te
nt

 P
er

so
n 

is
 fa

m
ilia

r w
ith

 th
e 

st
yl

e 
of

 th
e 

M
id

dl
em

ou
nt

 R
es

ou
rc

e.
  

 
R

PM
 h

as
 s

pe
nt

 ti
m

e 
in

 d
is

cu
ss

io
n 

w
ith

 M
r. 

St
ua

rt 
W

hy
te

 w
ho

 is
 th

e 
Ya

nc
oa

l C
om

pe
te

nt
 

Pe
rs

on
; 

an
d 

M
r. 

G
re

g 
Jo

ne
s 

w
ho

 i
s 

th
e 

C
om

pe
te

nt
 P

er
so

n 
fo

r 
Pe

ab
od

y 
fo

r 
ad

di
tio

na
l 

un
de

rs
ta

nd
in

g 
of

 th
e 

R
es

ou
rc

e.
 

Ge
olo

gic
al 

int
er

pr
et

at
ion

 
 

Co
nf

ide
nc

e 
in 

(o
r c

on
ve

rs
ely

, t
he

 u
nc

er
ta

int
y o

f )
 th

e 
ge

olo
gic

al 
int

er
pr

et
at

ion
 o

f t
he

 m
ine

ra
l d

ep
os

it. 
 

Na
tu

re
 o

f t
he

 d
at

a 
us

ed
 a

nd
 o

f a
ny

 a
ss

um
pt

ion
s m

ad
e.

 
 

Th
e 

ef
fe

ct,
 if 

an
y, 

of
 a

lte
rn

at
ive

 in
te

rp
re

ta
tio

ns
 o

n 
M

ine
ra

l R
es

ou
rc

e 
es

tim
at

ion
. 

 
Th

e 
us

e 
of

 g
eo

log
y i

n 
gu

idi
ng

 a
nd

 co
nt

ro
llin

g 
M

ine
ra

l 
Re

so
ur

ce
 e

sti
m

at
ion

. 
 

Th
e 

fa
cto

rs
 a

ffe
cti

ng
 co

nt
inu

ity
 b

ot
h 

of
 g

ra
de

 a
nd

 
ge

olo
gy

. 

 
D

et
ai

le
d 

co
al

 p
ly

 lo
gg

in
g 

is
 c

om
pl

et
ed

 b
y 

ge
ol

og
ic

al
 lo

gg
in

g 
of

 o
pe

n 
an

d 
fu

lly
 c

or
ed

 h
ol

es
 

su
pp

or
te

d 
by

 g
eo

ph
ys

ic
al

 lo
g 

da
ta

.  

 
C

oa
l s

ea
m

 a
nd

 p
ly

 c
or

re
la

tio
n 

ar
e 

re
la

tiv
el

y 
si

m
pl

e 
w

he
re

 d
ril

l s
pa

ci
ng

 is
 a

de
qu

at
e 

an
d 

ar
e 

su
ffi

ci
en

t t
o 

es
ta

bl
is

h 
th

e 
st

ru
ct

ur
al

 th
ic

ke
ni

ng
 o

f s
ea

m
s,

 a
nd

 s
tru

ct
ur

al
 d

is
lo

ca
tio

n 
du

e 
to

 
fa

ul
tin

g.
 

 
Th

e 
co

al
 s

ea
m

s 
of

 t
he

 R
an

ga
l 

C
oa

l 
M

ea
su

re
s 

at
 M

id
dl

em
ou

nt
, 

na
m

el
y 

in
 d

es
ce

nd
in

g 
st

ra
tig

ra
ph

ic
 o

rd
er

: 

- 
M

id
dl

em
ou

nt
 s

ea
m

; 
- 

Tr
al

ee
 s

ea
m

; a
nd

 

– III-513 –



APPENDIX III  COMPETENT PERSON’S REPORT

 

C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

- 
Pi

sc
es

 s
ea

m
. 

 
Al

l c
oa

l s
ea

m
s 

ha
ve

 u
ni

qu
e 

ge
op

hy
si

ca
l s

ig
na

tu
re

s 
th

at
 e

na
bl

es
 s

ea
m

 c
or

re
la

tio
ns

 to
 b

e 
m

ad
e 

co
ns

is
te

nt
ly

 a
nd

 c
on

fid
en

tly
. 

 
Th

e 
Pi

sc
es

 s
ea

m
 is

 u
nd

er
la

in
 b

y 
th

e 
Ya

rr
ab

ee
 T

uf
f w

hi
ch

 is
 a

 b
as

in
 w

id
e 

m
ar

ke
r 

in
te

rv
al

 
an

d 
ca

n 
be

 u
se

d 
to

 p
ro

vi
de

 s
tra

tig
ra

ph
ic

 a
ss

ur
an

ce
 to

 th
e 

se
am

 p
ic

ks
. 

 
O

th
er

 m
ar

ke
rs

 u
se

d 
to

 a
ss

is
t w

ith
 s

ea
m

 id
en

tif
ic

at
io

n 
at

 M
id

dl
em

ou
nt

 in
cl

ud
e:

 

- 
ty

pi
ca

l s
ea

m
 th

ic
kn

es
s 

an
d 

ge
op

hy
si

ca
l s

ig
na

tu
re

s 
of

 th
e 

se
am

s;
 

- 
in

te
rb

ur
de

n 
th

ic
kn

es
s 

ch
ar

ac
te

ris
tic

s;
 a

nd
 

- 
ga

m
m

a 
re

sp
on

se
 o

f t
he

 s
ea

m
 in

te
rv

al
s.

 
Di

m
en

sio
ns

 
 

Th
e 

ex
te

nt
 a

nd
 va

ria
bil

ity
 o

f t
he

 M
ine

ra
l R

es
ou

rc
e 

ex
pr

es
se

d 
as

 le
ng

th
 (a

lon
g 

str
ike

 o
r o

th
er

wi
se

), 
pla

n 
wi

dt
h,

 a
nd

 d
ep

th
 b

elo
w 

su
rfa

ce
 to

 th
e 

up
pe

r a
nd

 lo
we

r 
lim

its
 o

f t
he

 M
ine

ra
l R

es
ou

rc
e.

 

 
Th

e 
M

id
dl

em
ou

nt
 d

ep
os

it 
is

 a
pp

ro
xi

m
at

el
y 

7 
km

 in
 s

tri
ke

 le
ng

th
 (n

or
th

-n
or

th
w

es
t),

 a
nd

 2
 k

m
 

w
id

e 
(e

as
t-w

es
t).

   

 
C

oa
l R

es
ou

rc
es

 c
om

m
en

ce
s 

at
 t

he
 s

ub
cr

op
 li

ne
 in

 t
he

 w
es

t 
of

 t
he

 d
ep

os
it,

 a
nd

 e
xt

en
ds

 
to

w
ar

ds
 th

e 
Je

lli
nb

ah
 fa

ul
t, 

w
hi

ch
 b

ou
nd

s 
th

e 
ea

st
 o

f t
he

 d
ep

os
it.

  R
es

ou
rc

e 
es

tim
at

io
ns

 a
re

 
lim

ite
d 

to
 5

0 
m

 w
es

t o
f t

he
 J

el
lin

ba
h 

fa
ul

t. 

 
R

es
ou

rc
e 

es
tim

at
es

 a
re

 e
xc

lu
si

ve
 o

f m
in

ed
 c

oa
l a

t M
id

dl
em

ou
nt

. 

 
O

nl
y 

co
al

 le
ss

 th
an

 3
7%

 (a
d)

 ra
w

 a
sh

 h
as

 b
ee

n 
co

ns
id

er
ed

 fo
r R

es
ou

rc
e 

es
tim

at
io

ns
, b

as
ed

 
on

 th
e 

lim
its

 u
se

d 
by

 M
id

dl
em

ou
nt

 C
H

P
P 

op
er

at
or

s.
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 o
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l m
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 p
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r f
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 c
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 p
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 p
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 o
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 b
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r p
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r b
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 b
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at
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ro
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t o
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 p
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 m
ax

im
um

 d
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 d
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s c
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f c
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 m
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 p
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at
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f b
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 b
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 c
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 m
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re
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 m
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 d
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t p
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 b
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 o
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 b
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 b
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ra
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 d
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ho
ds

, 
m

ini
m

um
 m

ini
ng

 d
im

en
sio

ns
 a

nd
 in

te
rn

al 
(o

r, 
if 

ap
pli

ca
ble

, e
xte

rn
al)

 m
ini

ng
 d

ilu
tio

n.
 It

 is
 a

lw
ay

s 
ne

ce
ss

ar
y a

s p
ar

t o
f t

he
 p

ro
ce

ss
 o

f d
et

er
m

ini
ng

 
re

as
on

ab
le 

pr
os

pe
cts

 fo
r e

ve
nt

ua
l e

co
no

m
ic 

ex
tra

cti
on

 
to

 co
ns

ide
r p

ot
en

tia
l m

ini
ng

 m
et

ho
ds

, b
ut

 th
e 

as
su

m
pt

ion
s m

ad
e 

re
ga

rd
ing

 m
ini

ng
 m

et
ho

ds
 a

nd
 

pa
ra

m
et

er
s w

he
n 

es
tim

at
ing

 M
ine

ra
l R

es
ou

rc
es

 m
ay

 n
ot

 
alw

ay
s b

e 
rig

or
ou

s. 
W

he
re

 th
is 

is 
th

e 
ca

se
, t

his
 sh

ou
ld 

be
 re

po
rte

d 
wi

th
 a

n 
ex

pla
na

tio
n 

of
 th

e 
ba

sis
 o

f t
he

 
m

ini
ng

 a
ss

um
pt

ion
s m

ad
e.

 

 
O

pe
n 

cu
t 

m
in

in
g 

m
et

ho
ds

 u
si

ng
 a

 c
om

bi
na

tio
n 

of
 c

on
ve

nt
io

na
l 

ex
ca

va
to

r 
an

d 
tru

ck
 

op
er

at
io

n 
an

d 
bl

as
t c

as
t a

nd
 d

oz
er

 m
in

in
g 

fo
r a

pp
ro

xi
m

at
el

y 
80

%
 o

f t
he

 R
es

ou
rc

e.
 

 
U

nd
er

gr
ou

nd
 e

xt
ra

ct
io

n 
m

et
ho

ds
 h

av
e 

be
en

 c
on

si
de

re
d 

fo
r 

th
e 

re
m

ai
ni

ng
 2

0%
 o

f 
th

e 
R

es
ou

rc
e.

 

 
H

ig
hw

al
l m

in
in

g 
m

et
ho

ds
 a

re
 e

xc
lu

de
d 

fro
m

 th
e 

R
es

ou
rc

e.
 

M
et

all
ur

gic
al 

fa
cto

rs
 o

r 
as

su
m

pt
ion

s 

 
Th

e 
ba

sis
 fo

r a
ss

um
pt

ion
s o

r p
re

dic
tio

ns
 re

ga
rd

ing
 

m
et

all
ur

gic
al 

am
en

ab
ilit

y. 
It 

is 
alw

ay
s n

ec
es

sa
ry

 a
s p

ar
t 

of
 th

e 
pr

oc
es

s o
f d

et
er

m
ini

ng
 re

as
on

ab
le 

pr
os

pe
cts

 fo
r 

ev
en

tu
al 

ec
on

om
ic 

ex
tra

cti
on

 to
 co

ns
ide

r p
ot

en
tia

l 
m

et
all

ur
gic

al 
m

et
ho

ds
, b

ut
 th

e 
as

su
m

pt
ion

s r
eg

ar
din

g 
m

et
all

ur
gic

al 
tre

at
m

en
t p

ro
ce

ss
es

 a
nd

 p
ar

am
et

er
s m

ad
e 

wh
en

 re
po

rti
ng

 M
ine

ra
l R

es
ou

rc
es

 m
ay

 n
ot

 a
lw

ay
s b

e 
rig

or
ou

s. 
W

he
re

 th
is 

is 
th

e 
ca

se
, t

his
 sh

ou
ld 

be
 re

po
rte

d 
wi

th
 a

n 
ex

pla
na

tio
n 

of
 th

e 
ba

sis
 o

f t
he

 m
et

all
ur

gic
al 

as
su

m
pt

ion
s m

ad
e.

 

 
M

id
dl

em
ou

nt
 C

oa
l h

as
 a

 s
ix

 y
ea

r h
is

to
ry

 o
f w

as
hp

la
nt

 p
er

fo
rm

an
ce

 d
at

a 
av

ai
la

bl
e.

 

 
Th

e 
M

id
dl

em
ou

nt
 C

H
P

P 
co

ns
is

ts
 o

f i
nd

us
try

 s
ta

nd
ar

d 
se

pa
ra

tio
n 

eq
ui

pm
en

t s
uc

h 
as

: 

- 
D

e-
sl

im
in

g 
sc

re
en

; 
- 

D
en

se
 m

ed
ia

 c
yc

lo
ne

s;
 

- 
Sp

ira
ls

; a
nd

 
- 

Fr
ot

h 
flo

ta
tio

n.
 

 
Th

e 
M

id
dl

em
ou

nt
 C

H
P

P 
is

 a
 7

00
 t

ph
 s

in
gl

e 
st

ag
e 

pl
an

t 
w

ith
 t

w
o 

pr
od

uc
t 

co
al

 h
an

dl
in

g 
sy

st
em

s.
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

 
W

as
ha

bi
lit

y 
te

st
in

g 
is

 
pe

rfo
rm

ed
 

on
 

10
0 

m
m

 
di

am
et

er
 

co
re

 
to

 
es

tim
at

e 
th

e 
co

al
s 

pe
rfo

rm
an

ce
 in

 th
e 

C
H

P
P.

 

 
C

oa
l s

am
pl

es
 a

re
 c

ru
sh

ed
 to

 1
2.

5 
m

m
, a

nd
 fl

oa
t s

in
k 

te
st

in
g 

is
 p

er
fo

rm
ed

 o
n 

th
e 

fo
llo

w
in

g 
se

pa
ra

tio
n 

de
ns

iti
es

: 

- 
F1

.3
0;

 
- 

F1
.4

0;
 

- 
F1

.5
0;

 
- 

F1
.6

0;
 

- 
F1

.7
0;

 
- 

F1
.8

0;
 a

nd
 

- 
F2

.0
0.

 
 

C
le

an
 c

oa
l c

om
po

si
te

s 
ar

e 
pr

ep
ar

ed
 a

nd
 te

st
ed

 fo
r 

co
ki

ng
 a

nd
 P

C
I p

ar
am

et
er

s,
 fo

llo
w

in
g 

ac
ce

pt
ed

 in
du

st
ry

 p
ra

ct
ic

e 
fo

r m
et

al
lu

rg
ic

al
 c

oa
l. 

 
M

id
dl

em
ou

nt
 C

oa
l c

ur
re

nt
ly

 p
ro

du
ce

s 
bo

th
 c

ok
in

g 
an

d 
P

C
I c

oa
l p

ro
du

ct
s,

 w
hi

ch
 r

eq
ui

re
s 

be
ne

fic
ia

tio
n 

in
 th

e 
C

H
P

P.
 

 
Pr

od
uc

ts
 a

re
 d

et
er

m
in

ed
 b

as
ed

 o
n 

th
ei

r 
co

al
 q

ua
lit

y.
 T

he
 M

LT
 s

ea
m

s 
an

d 
th

e 
+1

6 
m

m
 

fra
ct

io
n 

of
 th

e 
TL

2 
an

d 
PU

 s
ea

m
s 

ar
e 

w
as

he
d 

to
 a

 P
C

I p
ro

du
ct

. T
he

 M
LB

 s
ea

m
 a

nd
 th

e 
 

-1
6 

m
m

 fr
ac

tio
n 

fro
m

 T
L2

 a
nd

 P
U

 s
ea

m
s 

is
 w

as
he

d 
to

 a
 s

em
i h

ar
d 

co
ki

ng
 c

oa
l. 

En
vir

on
m

en
ta

l 
fa

cto
rs

 o
r 

as
su

m
pt

ion
s 

 
As

su
m

pt
ion

s m
ad

e 
re

ga
rd

ing
 p

os
sib

le 
wa

ste
 a

nd
 

pr
oc

es
s r

es
idu

e 
dis

po
sa

l o
pt

ion
s. 

It 
is 

alw
ay

s n
ec

es
sa

ry
 

as
 p

ar
t o

f t
he

 p
ro

ce
ss

 o
f d

et
er

m
ini

ng
 re

as
on

ab
le 

pr
os

pe
cts

 fo
r e

ve
nt

ua
l e

co
no

m
ic 

ex
tra

cti
on

 to
 co

ns
ide

r 
th

e 
po

te
nt

ial
 e

nv
iro

nm
en

ta
l im

pa
cts

 o
f t

he
 m

ini
ng

 a
nd

 
pr

oc
es

sin
g 

op
er

at
ion

. W
hil

e 
at

 th
is 

sta
ge

 th
e 

de
te

rm
ina

tio
n 

of
 p

ot
en

tia
l e

nv
iro

nm
en

ta
l im

pa
cts

, 
pa

rti
cu

lar
ly 

fo
r a

 g
re

en
fie

lds
 p

ro
jec

t, 
m

ay
 n

ot
 a

lw
ay

s b
e 

we
ll a

dv
an

ce
d,

 th
e 

sta
tu

s o
f e

ar
ly 

co
ns

ide
ra

tio
n 

of
 th

es
e 

po
te

nt
ial

 e
nv

iro
nm

en
ta

l im
pa

cts
 sh

ou
ld 

be
 re

po
rte

d.
 

W
he

re
 th

es
e 

as
pe

cts
 h

av
e 

no
t b

ee
n 

co
ns

ide
re

d 
th

is 
sh

ou
ld 

be
 re

po
rte

d 
wi

th
 a

n 
ex

pla
na

tio
n 

of
 th

e 
en

vir
on

m
en

ta
l a

ss
um

pt
ion

s m
ad

e.
 

 
C

ur
re

nt
 o

pe
ra

tio
ns

 a
re

 c
on

du
ct

ed
 u

nd
er

 a
n 

ap
pr

ov
ed

 e
nv

iro
nm

en
ta

l a
ut

ho
rit

y 
(E

A)
.  

 
Al

l 
R

es
ou

rc
es

 a
re

 w
ith

in
 m

in
in

g 
le

as
es

. 
N

o 
is

su
es

 a
re

 e
xp

ec
te

d 
th

at
 w

ou
ld

 i
m

pa
ct

 t
he

 
R

es
ou

rc
e 

es
tim

at
e.

 

 
R

e-
al

ig
nm

en
t o

f R
op

er
 C

re
ek

 is
 re

qu
ire

d 
to

 c
om

pl
et

e 
th

e 
fu

ll 
ex

tra
ct

io
n 

of
 C

oa
l R

es
ou

rc
es

 
at

 th
e 

so
ut

he
rn

 e
nd

 o
f t

he
 p

it.
 

Bu
lk 

de
ns

ity
 

 
W

he
th

er
 a

ss
um

ed
 o

r d
et

er
m

ine
d.

 If
 a

ss
um

ed
, t

he
 b

as
is 

fo
r t

he
 a

ss
um

pt
ion

s. 
If 

de
te

rm
ine

d,
 th

e 
m

et
ho

d 
us

ed
, 

wh
et

he
r w

et
 o

r d
ry

, t
he

 fr
eq

ue
nc

y o
f t

he
 m

ea
su

re
m

en
ts,

 
th

e 
na

tu
re

, s
ize

 a
nd

 re
pr

es
en

ta
tiv

en
es

s o
f t

he
 sa

m
ple

s. 
 

Th
e 

bu
lk 

de
ns

ity
 fo

r b
ulk

 m
at

er
ial

 m
us

t h
av

e 
be

en
 

m
ea

su
re

d 
by

 m
et

ho
ds

 th
at

 a
de

qu
at

ely
 a

cc
ou

nt
 fo

r v
oid

 
sp

ac
es

 (v
ug

s, 
po

ro
sit

y, 
et

c)
, m

ois
tu

re
 a

nd
 d

iffe
re

nc
es

 

 
Th

e 
M

id
dl

em
ou

nt
 M

in
e 

ha
s 

be
en

 in
 o

pe
ra

tio
n 

si
nc

e 
20

11
. T

he
 d

en
si

ty
 o

f t
he

 c
oa

l a
nd

 it
s 

di
st

rib
ut

io
n 

w
ith

in
 th

e 
se

am
s 

ha
s 

be
en

 e
st

ab
lis

he
d.

 

 
M

os
t b

or
eh

ol
e 

sa
m

pl
es

 h
av

e 
tru

e 
re

la
tiv

e 
de

ns
ity

 a
na

ly
si

s.
 

 
Th

e 
in

 s
itu

 d
en

si
ty

 is
 e

st
im

at
ed

 u
si

ng
 la

bo
ra

to
ry

 a
ir 

dr
ie

d 
re

la
tiv

e 
de

ns
ity

 a
nd

 a
dj

us
te

d 
to

 in
 

si
tu

 d
en

si
ty

 u
si

ng
 th

e 
Pr

es
to

n 
S

an
de

rs
 m

et
ho

d 
us

in
g 

th
e 

as
su

m
ed

 in
 s

itu
 m

oi
st

ur
e 

of
 5

%
. 
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C
rit

er
ia

 
JO

R
C

 C
od

e 
ex

pl
an

at
io

n 
C

om
m

en
ta

ry
 

be
tw

ee
n 

ro
ck

 a
nd

 a
lte

ra
tio

n 
zo

ne
s w

ith
in 

th
e 

de
po

sit
. 

 
Di

sc
us

s a
ss

um
pt

ion
s f

or
 b

ulk
 d

en
sit

y e
sti

m
at

es
 u

se
d 

in 
th

e 
ev

alu
at

ion
 p

ro
ce

ss
 o

f t
he

 d
iffe

re
nt

 m
at

er
ial

s. 
Cl

as
sif

ica
tio

n 
 

Th
e 

ba
sis

 fo
r t

he
 cl

as
sif

ica
tio

n 
of

 th
e 

M
ine

ra
l R

es
ou

rc
es

 
int

o 
va

ry
ing

 co
nf

ide
nc

e 
ca

te
go

rie
s. 

 
W

he
th

er
 a

pp
ro

pr
iat

e 
ac

co
un

t h
as

 b
ee

n 
ta

ke
n 

of
 a

ll 
re

lev
an

t f
ac

to
rs

 (i
e 

re
lat

ive
 co

nf
ide

nc
e 

in 
to

nn
ag

e/
gr

ad
e 

es
tim

at
ion

s, 
re

lia
bil

ity
 o

f in
pu

t d
at

a,
 co

nf
ide

nc
e 

in 
co

nt
inu

ity
 o

f g
eo

log
y a

nd
 m

et
al 

va
lue

s, 
qu

ali
ty,

 q
ua

nt
ity

 
an

d 
dis

tri
bu

tio
n 

of
 th

e 
da

ta
). 

 
W

he
th

er
 th

e 
re

su
lt a

pp
ro

pr
iat

ely
 re

fle
cts

 th
e 

Co
m

pe
te

nt
 

Pe
rs

on
’s 

vie
w 

of
 th

e 
de

po
sit

. 

 
Th

e 
cl

as
si

fic
at

io
n 

of
 th

e 
C

oa
l R

es
ou

rc
es

 in
to

 v
ar

yi
ng

 c
on

fid
en

ce
 c

at
eg

or
ie

s 
is

 b
as

ed
 o

n 
a 

st
an

da
rd

is
ed

 p
ro

ce
ss

 o
f 

ut
ilis

in
g 

po
in

ts
 o

f o
bs

er
va

tio
n 

(P
oO

) 
ac

co
rd

in
g 

to
 th

ei
r 

re
lia

bi
lit

y.
 

Th
e 

Po
O

s 
ar

e 
us

ed
 t

o 
ca

te
go

ris
e 

qu
an

tit
y 

an
d 

qu
al

ity
 c

on
tin

ui
ty

 (
or

 b
ot

h)
 o

r 
su

pp
or

t 
co

nt
in

ui
ty

. 

 
R

es
ou

rc
e 

cl
as

si
fic

at
io

n 
is

 b
as

ed
 o

n 
th

e 
C

om
pe

te
nt

 P
er

so
n’

s 
co

nf
id

en
ce

 o
f 

th
e 

se
am

 
co

nt
in

ui
ty

 a
nd

 c
oa

l q
ua

lit
y 

va
ria

bi
lit

y 
w

ith
in

 d
ril

lh
ol

es
. 

 
Se

am
 c

on
tin

ui
ty

 is
 t

he
 k

ey
 p

ar
am

et
er

 in
 s

tru
ct

ur
al

ly
 c

om
pl

ex
 d

ep
os

its
, 

w
hi

ch
 d

riv
es

 t
he

 
dr

illh
ol

e 
sp

ac
in

g 
as

 w
el

l a
s 

th
e 

R
es

ou
rc

e 
cl

as
si

fic
at

io
n 

m
ad

e 
by

 th
e 

C
om

pe
te

nt
 P

er
so

n.
 

 
Th

e 
ov

er
ar

ch
in

g 
re

qu
ire

m
en

t 
fo

r 
th

e 
C

om
pe

te
nt

 P
er

so
n 

is
 t

ha
t 

se
am

 c
on

tin
ui

ty
 c

an
 b

e 
de

m
on

st
ra

te
d.

 

 
A 

Q
ua

nt
ity

 P
oO

 h
as

 th
e 

fo
llo

w
in

g 
at

tri
bu

te
s:

 

- 
op

en
 o

r c
or

ed
 h

ol
e;

 
- 

se
am

 i
nt

er
va

l 
ge

op
hy

si
ca

lly
 l

og
ge

d,
 o

r 
w

he
re

 g
eo

ph
ys

ic
al

 d
at

a 
is

 m
is

si
ng

 f
or

 a
 

se
am

(s
), 

it 
is

 u
p 

to
 th

e 
C

om
pe

te
nt

 P
er

so
n’

s 
di

sc
re

tio
n 

to
 d

et
er

m
in

e 
if 

th
e 

se
am

 le
ve

l 
an

d 
th

ic
kn

es
s 

is
 c

on
si

st
en

t w
ith

 n
ea

re
st

 n
ei

gh
bo

ur
 b

or
eh

ol
es

; a
nd

 
- 

re
lia

bl
e 

co
lla

r s
ur

ve
y.

 
 

A 
Q

ua
lit

y 
Po

O
 h

as
 th

e 
fo

llo
w

in
g 

at
tri

bu
te

s:
 

- 
co

re
d 

ho
le

; 
- 

lin
ea

r c
or

e 
re

co
ve

ry
 g

re
at

er
 th

an
 9

0%
; 

- 
re

lia
bl

e 
co

lla
r s

ur
ve

y;
 

- 
co

re
d 

ho
le

 in
 w

hi
ch

 1
00

%
 o

f t
he

 s
ea

m
 in

te
rv

al
 h

as
 b

ee
n 

co
re

d;
 

- 
se

am
 in

te
rv

al
 g

eo
ph

ys
ic

al
ly

 lo
gg

ed
; 

- 
if 

no
 g

eo
ph

ys
ic

s 
lo

g 
da

ta
 is

 a
va

ila
bl

e 
it 

is
 u

p 
to

 th
e 

C
om

pe
te

nt
 P

er
so

n’
s 

di
sc

re
tio

n 
to

 
de

te
rm

in
e 

if 
th

e 
se

am
 l

ev
el

 a
nd

 t
hi

ck
ne

ss
 i

s 
co

ns
is

te
nt

 w
ith

 n
ea

re
st

 n
ei

gh
bo

ur
 

bo
re

ho
le

s;
 a

nd
 

- 
ra

w
 c

oa
l a

sh
 (c

an
 b

e 
us

ed
 a

s 
a 

pr
ox

y 
fo

r r
el

at
iv

e 
de

ns
ity

 a
nd

 y
ie

ld
). 

 
Su

pp
or

t D
at

a 
fo

r P
oO

s 
ca

n 
in

cl
ud

e:
 

- 
In

-p
it 

m
ap

pi
ng

 d
at

a 
fo

r f
au

lts
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cu
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m
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m
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A 

M
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ke
tin
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y 
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w

ed
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 m
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 w
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s.
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 p
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s 
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 m
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 C
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t. 
 

Pr
ice

 a
nd

 vo
lum

e 
fo
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ra
ls 
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e 
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m
er

 sp
ec

ific
at

ion
, t
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 re
qu
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m
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C
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g 

C
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 C
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 p
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at
es
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o 
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e 
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 p
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o 
th
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 p
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du
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on

om
ic 

inp
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m
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, d
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e 
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m
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pu
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 th

e 
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ic
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na
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s 

ar
e 
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ed
 c

ap
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l a
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 o
pe

ra
tin

g 
co

st
 e

st
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at
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 o
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lin
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 t
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C

os
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n 
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le
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. 
Th
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ur
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 o
f 

th
e 
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pu
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 c
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en
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m
ic
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od

el
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g 
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 te
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s 

an
d 

a 
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 d
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un
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e 
N

PV
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t p
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d 
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m
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 m
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ne
ra
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d 
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e 
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d 
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d 
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Pr
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m
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 c
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ed
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n 
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e 

Pr
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ro
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os
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en
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tiv
e 
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 c
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e 
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te
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ev
en

ue
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pe
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tin
g 
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So
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e 

sta
tu

s o
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ee

m
en

ts 
wi

th
 ke

y s
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ke
ho

lde
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m

at
te
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 o
pe

ra
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e 

re
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tio
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p 

w
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ac
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w
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t h
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 p
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e 
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te
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e 

im
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e 
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 o
n 
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e 
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 o
n 
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e 
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at
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y i
de

nt
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g 
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s o
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ra
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 p
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jec
t, 

su
ch

 a
s m
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m
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t b
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 d
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 d
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 re
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 o
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 c
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r p
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 d
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 p
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 b
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 p
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 p
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l m
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ra
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t o
f g

eo
lo

gi
ca

l u
nc

er
ta

in
ty

. R
PM

 is
 n

ot
 a

w
ar

e 
of

 
an

y 
ot

he
r 

po
te

nt
ia

l f
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e 

de
po
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ro
ba

ble
 O
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s t
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e 
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M
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C
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tio
n 
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oa
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s 
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s 
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 d
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y 
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g 
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f m
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 c
la

ss
ifi

ed
 a

s 
Pr

ov
ed

 C
oa

l 
R

es
er

ve
s 

an
d 

In
di

ca
te

d 
R

es
ou

rc
es

 c
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 c
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f c
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 C
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Th
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lt 
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s 

th
e 

C
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pe
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s 
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 d
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s o
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r r
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 p
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R
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 b
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W
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 a
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e 

a 
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m
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 re
lat
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y 
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d 
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e 
lev
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in 
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e 
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e 
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se
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e 
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tim
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e 
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 a
pp

ro
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h 
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 p
ro

ce
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 d

ee
m
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pp
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pr
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e 
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m

pe
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nt
 P

er
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 e
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m
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pp
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at
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 o
f 

sta
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al 
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eo
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al 
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ur
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 th
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lat
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 a
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ur
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y o
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se
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e 
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in 
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d 
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nf
ide
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e 
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r, 
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h 
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h 
is 
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t d
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m
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a 
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tiv
e 
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cu
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 o
f t
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cto
rs

 w
hic
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ct 

th
e 
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lat
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ur
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y a
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ide

nc
e 
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 th

e 
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tim
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e.
 

 
Th

e 
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te
m

en
t s
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al 
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l e
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m
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l, s
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e 
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h 
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 re
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tio
n 
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lud
e 
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m
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ion
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e 
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d 
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e 
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ra
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s s
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 e
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nd
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 d
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us
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 o
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d 

M
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ify
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 F
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 th
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m
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e 
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m

at
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ial
 im
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ct 
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re
 R

es
er

ve
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r w
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h 
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er
e 
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e 
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m
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 o

f u
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rre
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d 
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is 
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 b
e 
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e 
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e 
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e 
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m
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 d
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C
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d 
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 p
la
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an
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fra
st

ru
ct

ur
e 
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 c
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y 
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w
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at
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f m
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ve
l o

f a
cc

ur
ac
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 b
e 
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ca
l 

m
od

el
 a

nd
 m

on
ito

rin
g 

of
 th
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at
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s 
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 b
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 p
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 d
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 d
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 p

ro
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 b
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fa
ul

t o
n 

th
e 

ea
st

er
n 
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 c
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at
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Figure 6 Coal Resources Ulan Seam, A1 Ply  
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Figure 7 Coal Resources Ulan Seam, WS1L 
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Figure 8 Coal Resources Ulan Seam, WS2 
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Figure 9 Coal Resources Ulan Seam, ELW and G Plies 
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Figure 1 Yarrabee East Cancer Resource Polygons 
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Figure 3 Yarrabee East Aries Resource Polygons 

20:1 Strip Ratio 

Limit of Oxidation 

Mining Lease boundary 

Measured Resource 

Indicated Resource 

Inferred Resource 
Mined Resource 

– III-569 –



APPENDIX III  COMPETENT PERSON’S REPORT

 
Figure 5 Yarrabee East Castor Upper Resource Polygons 

20:1 Strip Ratio 
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Figure 7 Yarrabee East Castor Upper Resource Polygons 
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Figure 9 Yarrabee East Pollux Resource Polygons 
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Figure 11 Yarrabee East Orion Resource Polygons 
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Figure 13 Yarrabee East Pisces Resource Polygons 
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Figure 21 Domain 2 Cancer Resource Polygons 
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Figure 23 Domain 2 Aries Resource Polygons 
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Figure 25 Domain 2 Castor Lower Resource Polygons 
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Figure 27 Domain 2 Pollux Resource Polygons 
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Figure 29 Domain 2 Pisces Upper Resource Polygons 
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Figure 37 Domain 3 Pollux Resource Polygons 
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Figure 42 Domain 5 Pollux Resource Polygons 
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Figure 47 Domain 6 Pollux Resource Polygons 
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COMPETENT PERSON RESOURCE REPORT – GLOUCESTER COAL LTD (STRATFORD MINE, DURALIE MINE  
AND GRANT & CHAINEY PROJECT), GLOUCESTER BASIN, 2017  
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Figure 22 Duralie Mine Coal Resources Weismantel Seam 
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COMPETENT PERSON RESOURCE REPORT – GLOUCESTER COAL LTD (STRATFORD MINE, DURALIE MINE  
AND GRANT & CHAINEY PROJECT), GLOUCESTER BASIN, 2017  
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Figure 23 Duralie Mine Coal Resources Cheerup Seam 
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COMPETENT PERSON RESOURCE REPORT – GLOUCESTER COAL LTD (STRATFORD MINE, DURALIE MINE  
AND GRANT & CHAINEY PROJECT), GLOUCESTER BASIN, 2017  
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Figure 24 Duralie Mine Coal Resources Clareval Seam (Upper and Main) 
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COMPETENT PERSON RESOURCE REPORT – GLOUCESTER COAL LTD (STRATFORD MINE, DURALIE MINE  
AND GRANT & CHAINEY PROJECT), GLOUCESTER BASIN, 2017  
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Figure 25 Duralie Mine Coal Resources Clareval Lower Seam 
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COMPETENT PERSON RESOURCE REPORT – GLOUCESTER COAL LTD (STRATFORD MINE, DURALIE MINE  
AND GRANT & CHAINEY PROJECT), GLOUCESTER BASIN, 2017  
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Figure 26 Stratford Mine, Stratford West Coal Resources, Marker 7 and Marker 6 Seams 
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COMPETENT PERSON RESOURCE REPORT – GLOUCESTER COAL LTD (STRATFORD MINE, DURALIE MINE  
AND GRANT & CHAINEY PROJECT), GLOUCESTER BASIN, 2017  
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Figure 28 Stratford Mine, Stratford West Coal Resources, Deards Seam 
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COMPETENT PERSON RESOURCE REPORT – GLOUCESTER COAL LTD (STRATFORD MINE, DURALIE MINE  
AND GRANT & CHAINEY PROJECT), GLOUCESTER BASIN, 2017  
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Figure 29 Stratford Mine, Stratford West Coal Resources, Cloverdale (CV1-CV5) Seam 
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COMPETENT PERSON RESOURCE REPORT – GLOUCESTER COAL LTD (STRATFORD MINE, DURALIE MINE  
AND GRANT & CHAINEY PROJECT), GLOUCESTER BASIN, 2017  
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Figure 31 Stratford Mine, Stratford West Coal Resources, Roseville Seam 
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COMPETENT PERSON RESOURCE REPORT – GLOUCESTER COAL LTD (STRATFORD MINE, DURALIE MINE  
AND GRANT & CHAINEY PROJECT), GLOUCESTER BASIN, 2017  
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Figure 32 Stratford Mine, Stratford West Coal Resources, Marker 3 Seam 
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COMPETENT PERSON RESOURCE REPORT – GLOUCESTER COAL LTD (STRATFORD MINE, DURALIE MINE  
AND GRANT & CHAINEY PROJECT), GLOUCESTER BASIN, 2017  
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Figure 35 Stratford Mine, Stratford West Coal Resources, Bowens Road Seam 
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COMPETENT PERSON RESOURCE REPORT – GLOUCESTER COAL LTD (STRATFORD MINE, DURALIE MINE  
AND GRANT & CHAINEY PROJECT), GLOUCESTER BASIN, 2017  
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Figure 36 Stratford Mine, Avon North Coal Resources Avon North Glenview, Marker 2, Avon and Triple Seams 
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COMPETENT PERSON RESOURCE REPORT – GLOUCESTER COAL LTD (STRATFORD MINE, DURALIE MINE  
AND GRANT & CHAINEY PROJECT), GLOUCESTER BASIN, 2017  
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Figure 38 Stratford Mine, Stratford East Coal Resources, Clareval Main Seam 
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COMPETENT PERSON RESOURCE REPORT – GLOUCESTER COAL LTD (STRATFORD MINE, DURALIE MINE  
AND GRANT & CHAINEY PROJECT), GLOUCESTER BASIN, 2017  
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Figure 40 Stratford Mine, Stratford East Coal Resources, Clareval Lower (5-6) Seam 
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COMPETENT PERSON RESOURCE REPORT – GLOUCESTER COAL LTD (STRATFORD MINE, DURALIE MINE  
AND GRANT & CHAINEY PROJECT), GLOUCESTER BASIN, 2017  
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Figure 41 Stratford Mine, Co-disposal area Coal Resources, Cells 1-3 
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COMPETENT PERSON RESOURCE REPORT – GLOUCESTER COAL LTD (STRATFORD MINE, DURALIE MINE  
AND GRANT & CHAINEY PROJECT), GLOUCESTER BASIN, 2017  
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Figure 44 Grant & Chainey Project Coal Resources, Bowens Road Seam 
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COMPETENT PERSON RESOURCE REPORT – GLOUCESTER COAL LTD (STRATFORD MINE, DURALIE MINE  
AND GRANT & CHAINEY PROJECT), GLOUCESTER BASIN, 2017  
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Figure 47 Grant & Chainey Project Coal Resources, Marker 2 Seam 
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COMPETENT PERSON RESOURCE REPORT – GLOUCESTER COAL LTD (STRATFORD MINE, DURALIE MINE  
AND GRANT & CHAINEY PROJECT), GLOUCESTER BASIN, 2017  
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Figure 48 Grant & Chainey Project Coal Resources, Avon Seam 
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COMPETENT PERSON RESOURCE REPORT – GLOUCESTER COAL LTD (STRATFORD MINE, DURALIE MINE  
AND GRANT & CHAINEY PROJECT), GLOUCESTER BASIN, 2017  
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Figure 49 Grant & Chainey Project Coal Resources, Avon Lower and Triple Seams 
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COMPETENT PERSON RESOURCE REPORT – DONALDSON COAL 

YANCOAL AUSTRALIA LTD Page 19 
 

 
Figure 7 Coal Resources Fassifern Seam 
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COMPETENT PERSON RESOURCE REPORT – DONALDSON COAL 

YANCOAL AUSTRALIA LTD Page 20 
 

Figure 8 Coal Resources West Borehole Seam 
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COMPETENT PERSON RESOURCE REPORT – DONALDSON COAL 

YANCOAL AUSTRALIA LTD Page 22 
 

 

Figure 10 Coal Resources Upper Donaldson Seam 
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COMPETENT PERSON RESOURCE REPORT – DONALDSON COAL 

YANCOAL AUSTRALIA LTD Page 23 
 

 

Figure 11 Coal Resources Lower Donaldson Seam 
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COMPETENT PERSON RESOURCE REPORT – DONALDSON COAL 
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Figure 12 Coal Resources Big Ben Seam 
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Tenements 
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Yancoal Australia Group 

Title 
Tenement 

Title 
Type 

Grant or 
Application 

Date 

Renewal 
Date 

Expiry 
Date 

Mine Site 
or Project 

Company Comment 

EL 4918 EL 18/12/1995 Pending 17/12/2015 ASHTON White Mining (NSW) Pty Limited Renewal Lodged Dec 
2015 

EL 5860 EL 22/05/2001   21/05/2020 ASHTON White Mining (NSW) Pty Limited   
ML 1529 ML 10/09/2003 11/11/2012 11/11/2021 ASHTON White Mining (NSW) Pty Limited   
ML 1533 ML 26/02/2003   25/02/2024 ASHTON White Mining (NSW) Pty Limited   
ML 1623 ML 30/10/2008   30/10/2029 ASHTON White Mining (NSW) Pty Limited   
ML 1696 ML 16/05/2014   16/05/2035 ASHTON White Mining (NSW) Pty Limited ex MLA 396 - SEOC 

dump 
MLA 351  MLA 28/05/2010     ASHTON White Mining (NSW) Pty Limited 

(main) ICRA Ashton Pty Ltd Ashton 
(other) 

SEOC w'out Bowman 

MLA 394 MLA 21/12/2010     ASHTON White Mining (NSW) Pty Limited 
(main) ICRA Ashton Pty Ltd Ashton 

(other) 

SEOC w'out Bowman, 
Crown Land 

MLA 500 MLA 2/07/2015     ASHTON White Mining (NSW) Pty Limited Ashton - Tailings 
EL 6598 EL 13/07/2006   13/07/2021 AUSTAR Austar Coal Mine Pty Limited   
ML 1283 ML 13/07/1961 14/05/2003 13/07/2022 AUSTAR Austar Coal Mine Pty Limited   
CCL 728 ML 10/10/1989 20/11/2009 30/12/2023 AUSTAR Austar Coal Mine Pty Limited   
CCL 752 ML 23/05/1990 17/11/2003 31/12/2023 AUSTAR Austar Coal Mine Pty Limited   
CML 2 ML 24/03/1993 4/12/2008 6/07/2025 AUSTAR Austar Coal Mine Pty Limited   
DSL 89 DSL 4/04/1908 20/03/2009 4/04/2030 AUSTAR Austar Coal Mine Pty Limited   
ML 1157 ML 8/07/1949 31/08/2006 8/07/2028 AUSTAR Austar Coal Mine Pty Limited   
ML 1345 ML 23/03/1995 2/11/2009 30/12/2023 AUSTAR Austar Coal Mine Pty Limited   
ML 1388 ML 2/04/1996   2/04/2038 AUSTAR Austar Coal Mine Pty Limited   
ML 1550 ML 24/06/2004   23/06/2025 AUSTAR Austar Coal Mine Pty Limited   
ML 1661 ML 22/11/2011   22/11/2032 AUSTAR Austar Coal Mine Pty Limited   
ML 1666 ML 25/01/2012   25/01/2033 AUSTAR Austar Coal Mine Pty Limited   
ML 1677 ML 23/08/2012   22/08/2032 AUSTAR Austar Coal Mine Pty Limited   

MPL 1364 MPL 28/10/1968 20/03/2009 28/10/2029 AUSTAR Austar Coal Mine Pty Limited   
MPL 204 MPL 3/02/1916 3/02/2018 3/02/2039 AUSTAR Austar Coal Mine Pty Limited   
MPL 217 MPL 12/04/1916 16/09/2003 3/02/2039 AUSTAR Austar Coal Mine Pty Limited   
MPL 23 MPL 17/05/1909 20/03/2009 17/05/2030 AUSTAR Austar Coal Mine Pty Limited   
MPL 233 MPL 1/08/1916 15/09/2015 1/08/2036 AUSTAR Austar Coal Mine Pty Limited   
MPL 269 MPL 7/12/1917 16/09/2003 7/12/2018 AUSTAR Austar Coal Mine Pty Limited   
MLA 521 MLA 24/02/2016     AUSTAR Austar Coal Mine Pty Limited   
EL 5337 EL 8/08/1997 

 
8/08/2019 DONALDSON Newcastle Coal Company Pty Ltd Renewal submitted 

EL 5497 EL 22/07/1998 20/11/2017 21/07/2019 DONALDSON Donaldson Coal Pty Ltd   
EL 5498 EL 24/07/1998   23/07/2019 DONALDSON Newcastle Coal Company Pty Ltd   
EL 6964 EL 10/12/2007 Pending 10/12/2015 DONALDSON Donaldson Coal Pty Ltd Renewal Lodged Dec 

2015 
ML 1461 ML 21/12/1999   20/12/2020 DONALDSON Donaldson Coal Pty Ltd   
ML 1555 ML 7/09/2004   6/09/2025 DONALDSON Newcastle Coal Company Pty Ltd   
ML 1618 ML 15/05/2008   15/05/2029 DONALDSON Donaldson Coal Pty Ltd   
ML 1653 ML 21/01/2011   21/01/2032 DONALDSON Donaldson Coal Pty Ltd   
ML 1703 ML 9/12/2014   9/12/2035 DONALDSON Donaldson Coal Pty Ltd ex MLA 426 
ML1756 ML 30/06/2017   30/06/2038 DONALDSON Donaldson Coal Pty Ltd ex MLA 416 
MDL 282 MDL 10/04/2002   30/04/2020 MIDDLEMOUNT Middlemount Coal Pty Ltd Ribfield 

Pty Ltd 
  

ML 
700014 

ML 6/01/2017   30/09/2031 MIDDLEMOUNT Middlemount Coal Pty Ltd Ribfield 
Pty Ltd 

  

ML 70379 ML 10/09/2009   30/09/2031 MIDDLEMOUNT Middlemount Coal Pty Ltd Ribfield 
Pty Ltd 

  

ML 70417 ML 8/12/2011   30/09/2031 MIDDLEMOUNT Middlemount Coal Pty Ltd Ribfield 
Pty Ltd 

  

ML700027 MLA 10/01/2018 Pending 
 

MIDDLEMOUNT Middlemount Coal Pty Ltd Ribfield 
Pty Ltd 

 

EL 6123 EL 8/09/2003   3/09/2019 MONASH Monash Coal Pty Ltd Renewal Lodged Aug 
2016 

EL 7579 EL 22/07/2010   22/07/2019 MONASH Monash Coal Pty Ltd   
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EL 6288 EL 23/08/2004 31/08/2015 22/08/2017 MOOLARBEN Moolarben Coal Mines Pty Limited 
(main)Kores Australia Moolarben 

Coal Pty Limited 
Sojitz Moolarben Resources Pty 

Ltd 

Renewal submitted 

EL 7073 EL 12/02/2008 1/09/2015 12/02/2020 MOOLARBEN Moolarben Coal Mines Pty Limited 
Kores Australia Moolarben Coal 

Pty Limited  
Sojitz Moolarben Resources Pty 

Ltd 

  

EL 7074 EL 12/02/2008 7/10/2015 12/02/2020 MOOLARBEN Moolarben Coal Mines Pty Limited 
Kores Australia Moolarben Coal 

Pty Limited 
Sojitz Moolarben Resources Pty 

Ltd 

  

ML 1605 ML 20/12/2007   20/12/2028 MOOLARBEN Moolarben Coal Mines Pty Limited 
Kores Australia Moolarben Coal 

Pty Limited 
Sojitz Moolarben Resources Pty 

Ltd 

  

ML 1606 ML 20/12/2007   20/12/2028 MOOLARBEN Moolarben Coal Mines Pty Limited 
Kores Australia Moolarben Coal 

Pty Limited  
Sojitz Moolarben Resources Pty 

Ltd 

  

ML 1628 ML 24/02/2009   24/02/2030 MOOLARBEN Moolarben Coal Mines Pty Limited   
ML 1691 ML 23/09/2013   23/09/2034 MOOLARBEN Moolarben Coal Mines Pty Limited ex MLA 316, 317 
ML 1715 ML 31/08/2015   31/08/2036 MOOLARBEN Moolarben Coal Mines Pty Limited 

Sojitz Moolarben Resources Pty 
Ltd  

Kores Australia Moolarben Coal 
Pty Limited 

ex MLA 319, 327, 331, 
458 

A 311 EL 17/09/1982 Pending 28/11/2017 STRATFORD / 
DURALIE 

Gloucester Coal Ltd 
CIM Stratford Pty Ltd 

Agent: Stratford Coal Pty Ltd 

Renewal submitted 

A 315 EL 27/12/1982 Pending 28/11/2017 STRATFORD / 
DURALIE 

Gloucester Coal Ltd 
CIM Stratford Pty Ltd 

Agent: Stratford Coal Pty Ltd 

Renewal submitted 

EL 6904 EL 9/10/2007 Pending 9/10/2017 STRATFORD / 
DURALIE 

Gloucester Coal Ltd 
 

Renewal submitted 

ML 1360 ML 21/12/1994   21/12/2036 STRATFORD / 
DURALIE 

Gloucester Coal Ltd 
CIM Stratford Pty Ltd 

  

ML 1409 ML 7/01/1997 Pending 6/01/2018 STRATFORD / 
DURALIE 

Gloucester Coal Ltd 
CIM Stratford Pty Ltd 

Renewal submitted 

ML 1427 ML 6/04/1998   5/04/2019 STRATFORD / 
DURALIE 

CIM Duralie Pty Ltd 
CIM Services Pty Ltd 

  

ML 1447 ML 1/04/1999   31/03/2020 STRATFORD / 
DURALIE 

Gloucester Coal Ltd 
CIM Stratford Pty Ltd 

  

ML 1521 ML 24/09/2002   23/09/2023 STRATFORD / 
DURALIE 

Gloucester Coal Ltd 
CIM Stratford Pty Ltd 

  

ML 1528 ML 20/01/2003   19/01/2024 STRATFORD / 
DURALIE 

Gloucester Coal Ltd 
CIM Stratford Pty Ltd 

  

ML 1538 ML 25/06/2003   24/06/2024 STRATFORD / 
DURALIE 

Gloucester Coal Ltd 
CIM Stratford Pty Ltd 

  

ML 1577 ML 1/03/2006   28/02/2027 STRATFORD / 
DURALIE 

Gloucester Coal Ltd 
CIM Stratford Pty Ltd 

  

ML 1646 ML 4/01/2011   4/01/2032 STRATFORD / 
DURALIE 

CIM Duralie Pty Ltd 
CIM Services Pty Ltd 

  

ML 1733 ML 8/04/2016   8/04/2037 STRATFORD / 
DURALIE 

Gloucester Coal Ltd 
CIM Stratford Pty Ltd 

ex MLA 466 and 446 

MLA552 MLA 5/12/17 Pending 
 

Not associated 
with colliery 

holding 

CIM Stratford Pty Ltd (main) 
Gloucester Coal Ltd (other) 

 

EPC 621 EPC 29/10/1996 19/08/2014 28/10/2019 YARRABEE / 
WILPEENA 

Yarrabee Coal Company Pty Ltd 
(this tenement is held beneficially 

for Yanzhou) 

Shared - Wilpeena & 
Yarrabee 

EPC 1429 EPC 15/06/2010 7/04/2015 14/06/2020 YARRABEE / 
WILPEENA 

Yarrabee Coal Company Pty Ltd Shared - Wilpeena & 
Yarrabee 

EPC1668 EPC 26/11/2010 
 

25/11/2020 YARRABEE / 
WILPEENA 

Yarrabee Coal Company Pty Ltd 
(this tenement is held beneficially 

for Yanzhou) 
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EPC1177 EPC 14/11/2008 
 

13/11/2018 YARRABEE / 
WILPEENA 

Yarrabee Coal Company Pty Ltd 
(this tenement is held beneficially 

for Yanzhou) 

 

EPC 1684 EPC 12/03/2010   11/03/2022 YARRABEE Yarrabee Coal Company Pty Ltd   
EPC 717 EPC 28/08/2000   27/08/2022 YARRABEE Yarrabee Coal Company Pty Ltd   
MDL 160 MDL 27/03/1996   31/03/2022 YARRABEE Yarrabee Coal Company Pty Ltd   
ML 1770 ML 25/03/1976 1/04/2007 31/03/2022 YARRABEE Yarrabee Coal Company Pty Ltd   
ML 80049 ML 24/06/1999   30/06/2019 YARRABEE Yarrabee Coal Company Pty Ltd   
ML 80050 ML 1/10/1998   31/10/2018 YARRABEE Yarrabee Coal Company Pty Ltd   
ML 80096 ML 20/06/2002   30/06/2020 YARRABEE Yarrabee Coal Company Pty Ltd   
ML 80104 ML 4/09/2003   30/09/2023 YARRABEE Yarrabee Coal Company Pty Ltd   
ML 80172 ML 4/10/2012   31/10/2042 YARRABEE Yarrabee Coal Company Pty Ltd   
ML 80195 ML 1/04/2014   30/04/2044 YARRABEE Yarrabee Coal Company Pty Ltd   
ML 80196 ML 1/04/2014   30/04/2044 YARRABEE Yarrabee Coal Company Pty Ltd   
ML 80197 ML 7/05/2014   31/05/2044 YARRABEE Yarrabee Coal Company Pty Ltd   
ML 80198 ML 1/04/2014   30/04/2044 YARRABEE Yarrabee Coal Company Pty Ltd   
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