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Disclaimer 

The opinions expressed in this report have been based on information supplied to Mining 

Consultancy Services (Australia) Pty Ltd (MCS) by Australian Pacific Coal Limited (AQC) 

and other external parties appointed by AQC. The information supplied is to the best of 

MCS’ knowledge and understanding, complete, accurate and true. Whilst MCS has taken 

all due care in compiling this report, the accuracy of the results and conclusions of this 

report are dependent on the accuracy and completeness of the supplied data.  MCS does 

not accept responsibility for any errors or omissions in the supplied information and does 

not accept subsequent liability arising from commercial decisions or actions resulting from 

any such errors or omissions.    
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1. EXECUTIVE SUMMARY 

Mining Consultancy Services (Australia) Pty Ltd (MCS) was engaged by Australian Pacific Coal 

Limited (AQC) to conduct a technical Feasibility Study (FS) for re-entering previous underground 

workings in the Kayuga Seam at the Dartbrook Coal Mine (Dartbrook) in New South Wales (NSW) 

Australia, and to subsequently re-establish a suitably safe and productive underground mining 

method for a period of approximately five years. The underground workings could form part of 

envisaged open cut workings in future as part of the Dartbrook complex, which was placed under 

care and maintenance during 2006. Surface infrastructure at Dartbrook has been kept in 

operational order during this period and will be utilised when mining activities re-commence on site. 

The study work completed by MCS constituted a part of an overall FS coordinated and managed 

by AQC, for the purpose of securing finance and re-establishment of operations following purchase 

of the Dartbrook asset from Anglo American Metallurgical Coal (AAMC). 

A deliverable as part of MCS’ assignment was to review and assess relevant information and 

compile a Joint Ore Reserves Committee (JORC) Reserves Statement based on the overall FS 

and the JORC Resources reported by JB Mining Services Pty Ltd (JB Mining) for the “Dartbrook 

Project” as at January 2016.  

The Dartbrook Underground Project in the Kayuga Seam (Kayuga) is located in the Upper Hunter 

Valley, NSW, Australia. Dartbrook surface facilities are situated approximately 10 kilometres (km) 

north-east of Muswellbrook and 4.5km south-west of Aberdeen as illustrated in Figure 1-1.  
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Figure 1-1: Dartbrook Complex Location 

 

Road access to the site is off the New England Highway and Dartbrook Road, and the mine has 

rail access for coal transport to the Port of Newcastle which is approximately 140km from site via 

the New England Highway and the Main Northern Railway. The Hunter River is located to the east 

of the lease areas, running north-south. The topography rises towards the south-west, where it 

reaches an elevation of 330 metres (m) above Mean Sea Level (MSL). Overall the topography 

undulates gently, with areas of flat ground near the Hunter River. 

First development coal at Dartbrook was produced by a Shell Coal managed Joint Venture (JV) in 

October 1994 and first longwall coal in October 1996. A Coal Preparation Plant (CPP) was 

constructed in 1997 adjacent to the previously constructed product handling facility and rail loop, 

to the opposite side of the Hunter River as the mine as illustrated in Figure 1-2. 
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Figure 1-2: Kayuga Planned Underground Location 

 

Anglo American acquired Shell Coal in 2001 and Dartbrook continued operating as an underground 

longwall coal mine up to October 2006. As a result of ongoing operational and geological issues, 

mining was suspended with the mine placed under care and maintenance from January 2007.  
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The main headings in both the Wynn Seam and Kayuga Seam were sealed inbye of the interseam 

drift. Since this occurred, the operation has generally consisted of the Hunter Tunnel, which with 

the Kayuga interseam drift, are the only areas of the underground mine that are still accessible. On 

surface, the western facilities (a.k.a. West Site) including the administration office, a small 

workshop, and underground mine entrances to the Wynn Seam and the Kayuga Seam have 

remained active. The eastern facilities (a.k.a. East Site), east of the New England Highway have 

also since been maintained, i.e. the Coal Handling and Preparation Plant (CHPP), the rail load-out 

facilities, the cleared coal stockpiles and the rehabilitated Reject Emplacement Area (REA). 

During the care and maintenance period, mining approvals, licences and permits were retained by 

AAMC, and Dartbrook continues to maintain compliance with these. 

Dartbrook currently represents a remaining Coal Resource of approximately 1.2 billion tonnes (refer 

Table 1-1 as reported by JB Mining), with an existing development consent and partly established 

infrastructure including a CHPP, rail load-out, surface Mine Industrial Area (MIA) and established 

mine access to three seams, i.e. the Kayuga Seam, Piercefield Seam and Wynn Seam. 

Table 1-1:  Summary of In-Situ Resources by Depth of Cover * 

Depth 
Measured 
(Million 

Tonnes (Mt)) 

Indicated 
(Mt) 

Inferred  

(Mt) 
Total (Mt) 

0m to 100m 88 71 41 200 

100m to 200m 152 128 65 345 

200m to 250m 83 71 55 209 

250m to 300m 83 86 54 224 

300m to 350m 59 93 80 232 

Total 466 449 294 1,209 

    * Reported by JB Mining – JORC Resources for Dartbrook Project, January 2016  

 

Dartbrook coals are classed as high volatile bituminous coal, with the raw coal inherent moisture 

ranging from 2.0% to 8.0% and averaging 4.3%. The average raw ash on an as-received basis 

(arb) for the seven coal plies within the Kayuga Seam ranges from approximately 9% to 33% (arb), 

and the coal will require beneficiation for export markets to produce a range of thermal coal 

products between 10% and 18% air-dried basis (adb). It has been reported that markets for thermal 

coal products at between 11% ash (adb) and 12% ash (adb) are targeted for this project. 

The proposed underground mine at Dartbrook is planned in the Kayuga Seam to be an extension 

of the previous underground workings which were suspended during 2006 (see Figure 1-3). These 

workings are however planned as a bord and pillar (B&P) operation as opposed to previous longwall 

operations, and targeted initially at the Kayuga Seam due to comparative ease of access. The B&P 

workings in the Kayuga Seam are focused on an initial underground mining target for only five 

years, as the open cut operation is investigated and designed to be developed to full production if 

approved legally and proven economically feasible.  
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Figure 1-3: Dartbrook Kayuga Seam Underground Mine Design 

The B&P mining method was selected based on the size or the resource, nature of the deposit and 

time scale of the project. The planned mining method for the Kayuga Seam has been designed 

with an in-place mining method due to geotechnical considerations and requirements, with a “super 

panel” configuration to achieve higher productivity and flexibility. It incorporates two bolter-miners 
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(BM’s) to mine coal (one at a given time) and install primary support, while supplementary and 

secondary support will be installed by a separate mobile roof bolter. Run-of-mine (ROM) coal is 

transported to the feederbreaker with three 16 tonne capacity shuttle cars from the two BM’s, i.e. 

whichever machine is cutting at the time. A select seam horizon of between 3m and 3.5m height 

will be extracted to provide optimal coal quality within the best roof and floor selection. The 

ventilation configuration has been designed with flanking return roadways on both sides of the 

panel and intake airways in the centre of the panel. The BM’s would be ventilated by an auxiliary 

fan and ventilation duct, while the other areas of the panel would be ventilated by scoop brattice or 

through-ventilation. 

The bord and pillar panels have been designed with between five and nine roadways with square 

pillars of between 17.5m x 17.5m (down to a depth of cover (DOC) of approximately 187m), and 

pillars of 22.5m x 22.5m at a DOC of 240m. The selected roadway width is 5.5m with the 

approximate in-panel extraction varying between 35% and 42%. It has been reported that the two 

primary reasons for selecting bord and pillar mining without secondary extraction, was to avoid roof 

caving to minimise the risk of spontaneous combustion in the goaf, and to plan for higher 

productivity and production levels with smaller pillars from start-up of the operation.  

It has been purported that by implementing two BM’s in a panel, allowing one machine to be 

relocated and prepared for the next cutting sequence while the other machine produces, and by 

allocating three shuttle cars behind the BM while cutting, it delivers an approximate base mining 

rate of 213 to 216 ROM tonnes per operating hour. Allowing for an operator efficiency factor of 

85%, a base mining rate of approximately 181 to 184 ROM tonnes per operating hour was derived 

and used in the modelling for the FS results.  

The proposed roster was selected as a 9-hour x 3 shifts per day on a 5-day per week basis for 

production crews, resulting in an estimated average of 78.5 operating hours per week. Maintenance 

and outbye activities will be scheduled from Friday day-shift to Sunday day-shift. At full production 

the mine will employ 262 people with 16 people per production crew including operators, 

tradesmen, deputies (focussing on statutory duties) and team leaders to manage the production 

process. 

Production in normal mining conditions have been scheduled at between 14,000 to 15,000 ROM 

tonnes per week per super panel unit, with an average of between 650,000 and 720,000 ROM 

tonnes per annum per production unit. The mine will consist of three super panel production units 

and one single BM mains development unit. 

Coal clearance infrastructure for the operation has been specified at: 

• Panel conveyors at 800 tonnes per hour (tph) – 1,200mm wide belt at 2.3 metres per second 

(m/s) , floor mounted with 150 kilowatt (kW) drive 

• Trunk conveyors at 2,000tph – 1,200mm wide belt at 4m/s, roof mounted with 300kW drive 

• Drift conveyor at 2,600tph – 1,800mm wide belt (existing refurbished) 

• Existing underground bin – 900 tonnes capacity 

• Hunter tunnel conveyors at 2,000tph – 1,200mm wide belt (existing refurbished) 
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In accordance with Figure 1 of the Australasian Code for Reporting of Exploration Results, Mineral 

Resources and Ore Reserves, 2012 Edition (JORC Code), as there are delineated areas of 

Measured and Indicated Resources, Coal Reserves can be categorised as Proved and Probable. 

The limit of the Resource boundary contains Measured, Indicated and Inferred Resources, however 

the Inferred Resource tonnage has been discounted from being classified as JORC Reserves. 

Figure 1-4 illustrates a graphical representation of the scheduled ROM tonnage over the life of the 

mine within the categorised Reserves tonnages for the targeted Kayuga Seam. 

 

Figure 1-4: JORC Reserves Classification of Scheduled ROM Production 

 

The considerations, qualifications and Modifying Factors in defining the JORC Reserves as listed 

in this report should be read in conjunction with the stated Reserves tonnages indicated in Table 

1-2 below.   

Table 1-2:  JORC Coal Reserves (As-received Basis) 

Category 
Run-of-Mine  
Tonnes (Mt) 

Run-of-Mine 
Tonnage 

Percentage  

Product Tonnes  

at 12% Ash (Mt) * 

Tonnage 
Percentage  

 at 12% Ash 

Kayuga Seam 

Proved 4,740,065 52.8% 3,444,839 51.6% 

Probable 4,240,248 47.2% 3,231,274 48.4% 

JORC Reserves 8,980,313 100% 6,676,113 100% 

* Product tonnes calculated only on practical yield estimation, i.e. product ash requirement (adb) and plant yield  
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2. INTRODUCTION 

An independent estimate of the Coal Reserves at the proposed underground mine at the Dartbrook 

Mine in the Kayuga Seam has been prepared based on the JORC Resource Statement compiled 

by JB Mining dated January 2016 (see Appendix 2 for Executive Summary). 

The purpose of this estimate is to provide an objective assessment of the adequacy of the reported 

Coal Reserves and a qualification of the utilization of the Coal Reserves considering all aspects 

affecting the recovery of the in-situ Resource. The benchmark for the assessment is the 

Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore Reserves 

(JORC Code), 2012. 

The Reserves report has been endorsed with appropriate qualifications by the Competent Person 

responsible for the review of the Reserves estimate for the proposed development. 

2.1. Material Compliances and Qualifications 

The estimate for the proposed Dartbrook Kayuga Underground Project has been reviewed and 

audited by Mr. J Steenekamp, a Competent Person in accordance with the requirements of the 

JORC Code. 

The Coal Reserves comply with the major requirements of the JORC Code, with the following 

qualifications: 

• JORC Reserves are current as at February 2017 and based on JORC Resources reported by 

JB Mining during January 2016. As no mining activity has occurred in the targeted underground 

area since the Resource was stated in January 2016, zero Resources and Reserves would 

have been depleted due to mining activities. 

• The Life of Mine (LOM) plan compiled by MCS was constrained within the Resource polygons 

as compiled by JB Mining on a coal ply basis, with JORC Reserves tonnes only declared within 

the Measured and Indicated Resource polygons per ply. Coal ply tonnages covered by an 

Inferred Resource polygon were excluded from JORC Reserves tonnes (7.8% of total 

extractable tonnes) and Measured coal ply tonnes within these boundaries were classified as 

Probable Reserves for mining panels with an Inferred Resource tonnage greater than 5% of 

total extractable tonnes for the panel. A 5% cut-off was assumed based on modelling showing 

a decrease of this magnitude in ROM tonnes has a material impact on the financial outcome of 

the project.  

• The proposed mine plan overlain on the JORC Resource areas and JORC Reserves 

classification are indicated per coal ply (i.e. seven coal plies in the Kayuga Seam) in Figure 2-1 

to Figure 2-7, and the proposed mine plan overlain on the JORC Proved and Probable 

Reserves classification are shown in Figure 2-8 to Figure 2-10. 

• Detailed information on tonnes by production panel and ply per JORC Resource category is 

shown in Table 2-1 – it also lists the Proved Reserves and Probable Reserves based on the 

criteria as set out in the second bullet point above.
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Table 2-1:  Extractable Tonnes by Panel and Coal Ply 
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Figure 2-1:  Mine Plan over JORC Resource Classifications – Ply kya11 
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Figure 2-2:  Mine Plan over JORC Resource Classifications – Ply kya12 
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Figure 2-3:  Mine Plan over JORC Resource Classifications – Ply kya21 
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Figure 2-4:  Mine Plan over JORC Resource Classifications – Ply kya22 
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Figure 2-5:  Mine Plan over JORC Resource Classifications – Ply kyb11 
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Figure 2-6:  Mine Plan over JORC Resource Classifications – Ply kyb12 
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Figure 2-7:  Mine Plan over JORC Resource Classifications – Ply kyb2 
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Figure 2-8:  Mine Plan over JORC Proved Reserves Classification 
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Figure 2-9:  Mine Plan over JORC Probable Reserves Classification 
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Figure 2-10:  Mine Plan Covered by JORC Proved and/or Probable Reserves 
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• Out-of-seam dilution has been applied to ROM tonnes based on the assumption that a 

minimum of 300mm of coal will be left in the floor to manage floor break-up with roof dilution 

assumed as listed in Table 2-2. 

Table 2-2:  Dilution Thickness Assumptions 

Mining Horizon 
Seam Height 
Limitation 

Roof  

(millimetres (mm)) 
Floor (mm) 

Stone Roof Horizon 
Into Stone Roof Up to 300mm 0 

Up to Stone Roof 100 0 

Coal Roof Horizon - 0 0 

 

 

The Coal Reserves stated in this report are based on the mine design as indicated in MCS’ FS 

report titled Dartbrook Mine Kayuga Seam Underground Mine Feasibility Study, 1 February 2017, 

with the following mining losses assumed in the JORC Reserves estimation: 

• The product coal quality from the underground mine after beneficiation has been modelled as 

part of the FS at product ash values of 9% (adb) and 12% (adb) respectively – a CPP efficiency 

of 96% has been quoted, and with the selection of mining horizons during the mining process 

to minimise the ash percentage from combined coal and stone plies, average yields of 68.6% 

at 9% product ash and 74.8% at 12% product ash were modelled 

• The product tonnes reported as part of the JORC Reserves is an estimation only based on a 

derived yield to achieve a 12% (adb) ash product and application of the 4% loss in the CPP – 

no reports have been sighted in confirmation by a coal quality or CPP expert 

• The select mining horizons to optimise coal quality (as described in the first bullet point) and 

practical implementation of equipment, were confined by a mining height of between 3m and 

3.5m for production panels and mains panels 

• No losses have been allowed to cater for any additional structural and geological features than 

already known, and although additional features may be identified in future, it should be unlikely 

considering knowledge from previous mining in the Wynn Seam and partially in the Kayuga 

Seam 

• No losses or allowances have been made for interaction between the previously mined Wynn 

Seam and the Kayuga Seam based on the interburden thickness of between 130m and 200m 

• No other allowances have been made for practical losses including zero additional losses for 

mining at grades 

The Competent Person conducted a one-day site visit to the project area in support of preparation 

and compilation of this report, which included an underground inspection of accessible areas as 

well as a surface inspection to view infrastructure and borehole locations. 
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2.2. Limitations 

MCS, subject to the limitations of the report hereunder, confirms that: 

• The input, handling, computation and output of the Coal Reserves information has been 

conducted professionally and accurately and to the standards commonly expected within the 

Mining Engineering profession. 

• The interpretation, estimation and reporting of the Coal Reserves Statement has been 

conducted professionally and competently to the high standards commonly expected within the 

Mining Engineering profession and in accordance with the principles and definitions of the 

JORC Code. 

In conducting this assessment, MCS has addressed and assessed all activities and technical 

matters which might reasonably be considered to be relevant and material to such an assessment 

conducted to internationally accepted standards. MCS is, after reasonable enquiry, satisfied that 

there are no other relevant material issues outstanding. However, it is impossible to dismiss 

absolutely the possibility that parts of the site or adjacent properties may give rise to additional 

issues. 

The conclusions presented in this report are professional opinions based on MCS’ interpretations 

of the documents received, interviews and conversations with personnel knowledgeable about the 

site and other available information as referenced in this report. It is further based on the information 

and findings provided in the JORC Resources Statement compiled by JB Mining during January 

2016. MCS has not undertaken a review to determine the accuracy of this report and has assumed 

the information provided as correct for the purpose of determining the Coal Reserves. 

These conclusions are intended exclusively for the purposes stated herein, at the site listed and for 

the project listed. For these reasons, prospective estimators must make their own assumptions and 

their own assessments of the subject matter of this report. 

Opinions presented in this report apply to the conditions and features as they existed at the time of 

MCS’ review, and those reasonably foreseeable. They can not necessarily apply to conditions and 

features of which, after enquiry MCS might reasonably be expected to make for such an 

assessment, they are unaware and have not had the opportunity to evaluate. 

2.3. Review and Audit Process 

The process for the review and audit of the underground Coal Reserves was undertaken by Mr. J 

Steenekamp. The objective was to determine whether there is a reasonable prospect of the 

Resources being economically mined, and confirm the magnitude and categorization of the 

subsequent Coal Reserves. 

The basic methodology of each stage of the review and audit process comprised the following 

steps: 

• Checking the basis and application of the physical cut-off parameters which qualify the 

Resources for inclusion in the Reserves. 
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• Reviewing the proposed mining method for the deposit and verifying that adequate mine plans 

exist and that the mining parameters are appropriate. 

• Checking the reasonableness of the assumptions for coal recovery, product quality and market 

requirements. 

• Reviewing the likelihood of any other obvious legal, social and environmental detriments which 

might prevent the economic mining of the Resource. 

• Random auditing of the estimation of the Reserve numbers. 

• Confirming the classification of the Reserves with respect to the underlying Resource 

categories and the risk actually realizing the Reserve. 
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3. MINE PLAN AND DESIGN 

3.1. Overview 

AQC has developed a strategy to support the objective of commencement of mining as soon as 

practically possible after completion of the sale process and hand-over of the assets at Dartbrook. 

Considering the established surface infrastructure on site and available underground access to the 

coal seams, including re-usable conveyor infrastructure from underground to the CHPP via the 

Hunter Tunnel, the strategy has been based on commencing with underground mining operations 

for a period of approximately five years, while evaluating and planning in parallel for potential future 

open cut workings and if applicable preparing for implementation. 

This provides an opportunity to investigate the feasibility and plan and design in preparation for 

open cut operations while generating income from the underground operations. A target production 

from the underground was set at a ROM production in excess of 2 million tonnes per annum (Mtpa) 

during steady-state operations, and it was decided to commence mining within the Kayuga Seam 

due to geological data, access and infrastructure considerations, location and outlines of existing 

workings, and other information available from previous mining in this seam. The knowledge gained 

from previous operations and a Concept Study completed by MCS in 2016 supported the decision 

to not explore longwall mining further for this resource, but design for B&P operations which are 

expected to be more appropriate for the resource characteristics in the Kayuga Seam at Dartbrook. 

Dartbrook is located adjacent to and directly north of the Mt Pleasant Project and Bengalla Mine in 

the Upper Hunter Valley in NSW as illustrated in Figure 3-1. The Dartbrook coal resources are 

located on the western side of the Muswellbrook Anticline. Strata of the Permian Wittingham Coal 

Measures outcrop in the area and dip three to five degrees to the west. 
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Figure 3-1: Dartbrook Regional Location 

 

The Wittingham Coal Measures contain the coal-bearing Jerry’s Plains Subgroup and the Vane 

Subgroup in the Dartbrook area as illustrated in Figure 3-2. The Bayswater seam at the base of the 

Jerry’s Plains Subgroup has coalesced at Dartbrook with the Wynn seam, at the top of the Vane 

Subgroup. The Jerry’s Plains Subgroup is divisible into five main coal-bearing formations of which 

the basal four, the Malabar, Mt Ogilvie, Mt Thorley and Burnamwood Formations occur at 

Dartbrook. 
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Figure 3-2: Wittingham Coal Measures and Stratigraphy 

 

The coals at Dartbrook are classed as high volatile bituminous coal, being slightly lower in rank 

than the coals to the south in the Hunter Valley. The raw coal inherent moisture ranges from 2.0% 

to 8.0%, averaging 4.3%. The average raw ash (arb) for the seven coal plies within the Kayuga 

Seam are indicated in Table 3-1, and it has been reported that the coal will require beneficiation for 

export markets to produce a range of thermal coal products between 10% to 18% ash (adb). It has 



JORC Reserves Dartbrook Kayuga Seam Underground  February 22, 2017 

  - 33 - 

been reported for this project that markets for thermal coal products ranging between 11% and 

12% ash (adb) could be targeted. 

Table 3-1:  Kayuga Average As-Received Coal Ply Quality Parameters 

Kayuga 

Seam Ply 

Thickness 

(m) 

In-situ Relative 

Density 

(t/m3) 

Raw Ash 

(arb) 

(%) 

kya11 0.37 1.52 24.48 

kya12 0.73 1.45 18.39 

kya21 0.52 1.38 11.41 

kya22 0.92 1.36 9.39 

kyb11 0.28 1.43 16.65 

kyb12 0.83 1.37 11.65 

kyb2 0.23 1.62 32.71 

 

The Kayuga Seam DOC ranges from 20m at the sub-crop to over 350m in the western side of the 

deposit. A DOC cut-off of 250m was applied during the mine design as previous mining experience 

indicated that mining at depths in excess of 250m DOC became geotechnically problematic due to 

the very high horizontal and vertical stresses. The cumulative thickness of the seven coal plies and 

the interburden plies in the Kayuga Seam ranges from 3m to in excess of 6m in some areas of the 

deposit, attributable to the seam splits towards the sub-crop. The majority of the seam thickness 

ranges between 3.5m and 5m. Furthermore, the general seam dip at Dartbrook is from east to west 

and relatively gradual, with the majority of the seam dip less than 1:10 – only very localised sections 

of the deposit feature dips greater than 1:10. 

The immediate roof of the Kayuga Seam consists of a variety of weaker materials such as 

mudstone, claystone, carbonaceous mudstone, as well as stronger siltstone and sandstone in 

areas. The consistency of roof material is particularly varied across the deposit, as illustrated in 

Figure 3-3. Where the Mt Arthur Seam coalesces with the Kayuga Seam, a coal roof exists which 

will be favourable for mining.   

The floor of the Kayuga Seam is dominated by a 1m thick sequence of clay-rich siltstone 

interbedded with thin bands of coal, carbonaceous mudstone and tuffaceous claystone, and below 

this a more competent sequence of siltstones and sandstones. Considering the amount of weak 

material anticipated in the immediate floor and based on previous mining experience, at least 

300mm of coal will be left in the floor during mining. 
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Figure 3-3: Kayuga Immediate 1m Roof Primary Rock Type and Strength 

 

The project terms specified a mine life of four to five years at an output of 2.2Mtpa to 2.5Mtpa ROM 

during steady-state production operations. The mine design had to integrate with existing workings 

and provide sufficient pit room to accommodate the required number of continuous miner (CM) 

production units to achieve the stated production requirement. The proposed underground mine is 

divided into four districts (i.e. 100’s, 200’s, 300’s and 400’s as illustrated in Figure 3-4), dictated by 

various boundaries, geological anomalies and cut-offs: 
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• The 100’s area incorporates reserves to the north of the existing east-west mains headings in 

the Kayuga Seam – the area is bounded on the western side by a major fault and to the north 

by higher ash values and the approved mining area (as defined in the current approved  

Environmental Impact Statement (EIS)) 

• The 200’s area includes reserves to the east of the existing north-south Kayuga mains 

headings and up to the approved mining area, as well as remnant coal left behind in the old 

Kayuga Seam longwall blocks 

• The 300’s area constitutes all reserves to the south of the existing workings in the Kayuga 

Seam up to the lease boundaries and the seam split zone in the west 

• The eastern 400’s area (east of the seam split zone) is cut off in the north by the major fault 

and higher ash values, and the western 400’s area (west of the seam split zone) is truncated 

by the DOC cut-off of 250m 

 

Figure 3-4: Kayuga Planned Underground Areas 
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The seam split zone referred to has been identified as an area where an interburden exists between 

the Kayuga Seam and the overlying Mt Arthur Seam with a thickness varying between 0m and 

15m. Due to this feature and previous mining experience, this zone has been identified as 

potentially featuring very poor geotechnical conditions and based on geotechnical 

recommendation, no production panels have been planned or scheduled in this area.  

The proposed B&P mine plan as part of the FS is illustrated in Figure 3-5. 

 

Figure 3-5:  Dartbrook Kayuga Underground Mine Design and Boundaries 
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Two major faults have been identified in the northern area, with the northern-most fault projected 

to have a displacement of up to 10m. These faults and the 5m displacement fault in the south have 

been avoided during the mine plan design. 

The alluvial limits are outside of the approved mining area and therefore had no impact on the 

design. 

The Wynn Seam at Dartbrook was previously mined with the longwall method before mining 

commenced on the overlying Kayuga Seam. The Wynn Seam is generally located between 130m 

and 200m below the Kayuga Seam as shown in Figure 3-6, with the previously mined longwall and 

development panels in the Wynn Seam also indicated. 

 

Figure 3-6: Interburden between Wynn and Kayuga Seams 

 

It has been assumed during the mine design that with this thickness of interburden between the 

two seams, interconnectivity will not be an issue and no ventilation and geotechnical impediments 

would occur. It has however been indicated in the FS report that further evaluation of gas 

interconnectivity between the seams will need to be examined and tested prior to project 

implementation and mining. 

Two established accesses are available for men and materials to the underground workings, i.e. 

the Kayuga Box-cut (see Figure 3-7) and the Western Drift (see Figure 3-8). The Hunter Tunnel 

accommodating the conveyor to transport ROM coal to the CHPP, can also be used as a third 

access if required. 
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Figure 3-7:  Dartbrook Kayuga Box-cut Access 
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Figure 3-8:  Western Drift Access to Kayuga Seam 
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3.2. Mining Schedule 

The B&P method of mining has been selected for the Kayuga Seam for reasons stated as the size 

and characteristics of the resource and the time scale of the project, but also specifically based on 

previous experience with longwall mining up to 2006. B&P mining is a very common method of 

mining globally and has also been in use in Australia for many years.  

This method of mining is generally carried out with place-change CM’s, however for this project it 

will occur with BM’s due to geotechnical considerations. It was recommended as part of the FS by 

the geotechnical consultant that in-place mining is implemented with bolting as close to the mining 

face as possible to manage geotechnical difficulties and to ensure both safety and productivity are 

optimised. This equipment selection for B&P mining is however not a common practice, and 

productivity analyses as part of the mining study showed that in the available pit room, two BM’s 

per panel would be required to achieve an annual production in excess of 2Mt at steady-state 

operations as per the project requirements. The BM’s will be deployed in a super panel 

configuration with one BM producing at a time, while the second machine would be relocated and 

set up for the next production sequence. The bolter operators on the BM’s would walk from one 

machine to the other when production between the machines alternate. 

The minimum safe primary roadway support of four roof bolts and two rib bolts per row 

recommended by geotechnical assessment will be installed from the BM. Additional support 

required at intersections and supplementary secondary support will be installed afterwards by an 

independent mobile roof bolter (similar to the type of machine used in place-change B&P mining), 

to optimise production from the BM while cutting. The sequence of mining was designed to allow 

the additional support required in the roadways – where intersections will be formed – to be installed 

prior to holing the cross roadways, minimising lower productivity during cutting or production time 

within the sequence. 

The sequence commences from the outside of the panel towards the centre in the cross roadways 

and then likewise from the centre sequentially from the centre roadways outwards towards the 

flanking roads. It is intended to minimise the relocation distances and times of the BM’s and 

minimise delays for set up time of ventilation ducting and other supporting services to the BM’s. 

The roadways are advanced only one pillar centre at a time to keep shuttle car change-out points 

as close to the BM as possible, and to limit the depth of blind-ends for effective ventilation by 

brattice, as auxiliary ventilation is dedicated to headings where cutting occurs.  

Panels have been configured with between five and nine roadways depending on the panel 

location, the reserve shape and design requirements, with the production panels designed optimally 

at seven roadways where possible. Flanking return airways will be established on each side of the 

panel with intake roadways in the centre of the panel. Two auxiliary ventilation fans will be located 

in the returns on each side of the panel and used to provide exhaust ventilation to each BM 

separately via ventilation ducting. Scoop brattice ventilation would also be used to ventilate blind-

ended roadways. 

Coal transport from the BM to the feederbreaker at the boot-end of the panel conveyor will be done 

with three 16 tonne shuttle cars. The shuttle cars will be used to haul coal from either BM whichever 

is in cutting sequence at the time. The feederbreaker will be located in the intersection in one of the 
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central roadways to discharge onto the panel belt conveyor. A three-way tipping configuration will 

be implemented for maximum discharge efficiency at the feederbreaker, and panel belt extensions 

would typically be undertaken after every two pillar centre advances to minimise shuttle car 

travelling times as far as practically possible.  

As B&P mining with BM’s are not common locally or internationally, limited historical production 

information is available. Production levels for the FS were hence derived from base principles, i.e. 

based on the various mining process activities in consideration of selected pillar sizes and support 

requirements (see Table 3-2), and also with a high-level comparison against limited production 

figures historically achieved with this type of equipment in B&P operations in South African mines. 

Table 3-2:  Bord and Pillar Productivity Assumptions 

DOC 
(m) 

Method 
Bord 
Width 
(m) 

Typical 
Pillar 

Centres 
(m) 

Nominal 
Height 
(m) 

Mining Rate 
(tonnes/hour) 

Support 
Pattern 

(bolts/metre) 

Operating 
Hours per 
Week 

   L W  
Base 
Rate 

Efficiency 
Net 

Rate 

Roof 
from 
BM 

Rib 
from 
BM 

 

< 180 Production 5.5 23.0 21.0 3 to 3.5 216 85% 184 4 2 78.5 

180 to 200 Production 5.5 24.5 24.5 3 to 3.5 215 85% 183 4 2 78.5 

200 to 220 Production 5.5 26.5 26.5 3 to 3.5 214 85% 182 4 2 78.5 

220 to 240 Production 5.5 28.0 28.0 3 to 3.5 213 85% 181 4 2 78.5 

- Mains 5.5 30.5 30.5 3 to 3.5 143 70% 100 6 2 64 

            
During production scheduling allowances were made for typical delays in production, and 

production rates were de-rated during selected periods and activities. These are summarised in 

Table 3-3 below. 

Table 3-3:  Delays and Production De-rating Assumptions 

Event  Occurrence 
Delay Duration /  

De-rating 
Notes 

Belt Extension 
After each two pillar 
centres advance 

8 hours     
Could be delayed to weekend and 
should take less than 8 hours to 
complete 

Ramp-up   
First 10 pillars mined by 
each CM 

50% to 100%   
Gradual ramp-up of first pillars mined 
by each CM at start of mine 

B&P Panel  
Start-up 

Establishment of 
infrastructure 

60% for first 3 
pillars 

 
Lower productivity for first 3 pillars of 
each new panel due to establishing 
infrastructure 

Panel 
Establishment 

Open up and establish 
infrastructure 

60% (Mains)   
Mains panel CM unit would establish 
air crossings and mine up to first cut-
through of each panel 

Unit/Panel 
Relocation 

Between scheduled 
panels 

  24 hours     
Weekends would also be used to 
undertake this activity 

Mining through 
Faults 

Intersection of a fault with 
roadway 

50% within zone 
20m either side of fault intersection of 
a roadway – only that roadway is de-
rated 
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Event  Occurrence 
Delay Duration /  

De-rating 
Notes 

Mining through 
Dykes 

Intersection of a dyke with 
roadway 

50% within zone 
20m either side of dyke intersection 
of a roadway – only that roadway is 
de-rated 

Gas Impact on 
Production 

- - 
No specific de-rating has been made 
for gas due to non-caving mining 
method 

Seam Dip 
Impact on 
Production 

- - All seam dips are less than 1 in 10  

Unknown Faults - - 

No specific de-rating has been made 
for unknown faults (due to mining in 
Wynn Seam structure assumed to be 
well-defined) 

Roof Conditions - - 
Assumes stipulated ground support 
pattern is adequate for all areas of 
the mine 

 

The project has been scheduled in four major phases with the last phase incorporating the 

Production Phase when final preparatory work and normal mining activities would occur: 

• Care and Maintenance Phase – pre-approvals to commence re-start of the mine 

• Pre-Production Phase 1 – prior to breaching the Kayuga Seam seals 

• Pre-Production Phase 2 – after breaking the Kayuga Seam seals and prior to commencing 

production in B&P Panel 101 

• Production Phase – pit bottom development and establishment LOM ventilation and 

infrastructure connected to ventilation Shaft No 2 while commencing production in B&P Panel 

101 

The primary objectives of the Care and Maintenance Phase would be to prepare and make safe all 

primary infrastructure currently installed in the Kayuga Seam up to the seals in preparation for pit 

bottom development to be undertaken in the Pre-Production Phase. During this phase the water 

level in the Wynn Seam workings behind the seals would be allowed to accumulate without 

pumping mine water to surface. The objective is to have the water level in the Wynn Seam workings 

rise to form a water seal between the Wynn and Kayuga Seam workings at the base of No 2 

ventilation shaft. It has also been reported that purging the atmosphere in the Kayuga Seam behind 

the seals through the No 2 ventilation shaft may be able to commence during this phase (subject 

to risk assessment and regulatory approvals). 

The Care and Maintenance Phase is planned over a duration of 15 weeks and based on current 

planning for the project start-up, it has an expected completion by the first week of September 2017. 

Pre-Production Phase 1 will include the purging of the atmosphere in the air behind the seals in the 

Kayuga Seam and possibly the Wynn Seam if the water level had not risen sufficiently at the time 

to seal off the Wynn Seam from the Kayuga Seam at Shaft No 2. This will be imperative for the 

safe breaching of the seals in the Kayuga Seam and for re-entering the Kayuga Seam workings. 

This phase also includes as much development as possible on the extension of Panel MH101 
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outbye of the Kayuga Seam seals, in preparation of establishing the B&P panels in the 100’s area 

and connecting the return airways to No 2 ventilation shaft (reported to be contractor development). 

Installation and preparation of the infrastructure to commence mining in B&P Panel 101 is also 

included. 

The planned pit bottom development for this phase is shown in Figure 3-9. 

 

Figure 3-9:  Pre-Production Phase 1 - Pit Bottom Development Area 

 

The estimated duration of Pre-Production-Phase 1 is approximately 13 weeks which would 

conclude once the atmosphere behind the Kayuga Seam seals has reached a safe and stable 

condition for re-entry. At this stage, all work outbye of the Kayuga seals that could be safely and 

practically undertaken should have been completed. 

Pre-Production Phase 1 to Pre-production Phase 2 occurs after breaching of the three Kayuga 

Seam seals have been completed. Pre-Production Phase 2 will commence by ensuring the Kayuga 

Seam workings are safe, where after the No 2 ventilation shaft will be capped and sealed between 

the Kayuga and Wynn Seams. All overcasts and belt excavations are to be established to 

accommodate the ventilation circuit for the life of the mine, and the development of Panel MH101 

to be extended up to 16 cut-through (c/t) to connect E-heading to the No 2 ventilation shaft (see 

Figure 3-10). 
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Figure 3-10: Pre-Production-Phase 2 - Pit Bottom Development 

 

The estimated duration of Pre-Production-Phase 2 was reported to be approximately nine weeks 

of which the first two weeks have been dedicated to breaching the seals and re-entering the Kayuga 

Seam workings. 

The end of the Pre-production Phases would have been reached with the following completed: 

• No.2 ventilation shaft fully functional with fans  

• Seal to Wynn Seam installed with tube monitoring  

• Ventilation circuit completed to ventilate Kayuga Seam workings from No 2 ventilation shaft 

and MH101 E-heading connected to No 2 ventilation shaft 

• Outbye coal clearance system refurbished and operational to CV-KD-01 trunk belt conveyor 

and CV-BP101 panel belt conveyor ready for production in B&P Panel 101 

• Completion of all infrastructure necessary to commence production in B&P Panel 101  

The ROM coal produced during the pre-production phases with development mining will be 

stockpiled and not processed or shipped. On completion of the pre-production-phases, approvals, 

equipment and personnel will have to be in place to commence production in B&P Panel 101. 
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During the Production Phase, the contractor engaged to undertake the pit bottom development will 

complete the extension of Panel MH101 from 16 c/t to 21 c/t (i.e. two c/t’s inbye of No 2 ventilation 

shaft), and hole into No 2 ventilation shaft as shown in Figure 3-11. 

 

Figure 3-11: Production Phase - Pit Bottom Development 

 

The immediate objectives of the Production Phase will be to complete the pit bottom development 

in Panel MH101 and commission the final ventilation system configuration with No 2 ventilation 

shaft.  

Production will commence in B&P Panel 101 during a production ramp-up and training phase which 

will also include the delivery and implementation of the additional BM’s. Normal production activities 

will thereafter continue over the life of the project as per the annual production schedule illustrated 

in Figure 3-12. Figure 3-13 indicates the BM unit allocated to the respective panels over the 5½ 

year mine-life. 
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Figure 3-12:  Dartbrook Kayuga Underground Period Progress Plot 
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Figure 3-13:  Bolter-miner Unit Deployment per Panel 
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The proposed shift roster for the production and outbye crews and supervisors specified in the FS 

is a 5-day rotating roster. Three crews work five 9-hour shifts with only four shifts every third week. 

This has been proposed to allow for a hot-seat changeover between crews throughout the week. 

Maintenance work and outbye activities will be scheduled for Friday, Saturday and Sunday 

providing the flexibility to schedule and extend maintenance activities into the weekend without 

affecting production time. At steady-state production the operation will employ 262 personnel with 

16 people per production crew including operators, tradesmen, deputies (focussing on statutory 

duties) and team leaders to manage the production process. The proposed mining roster is shown 

in Figure 3-14. 

Category Shift 
Shift 
Time 

Face 
Time 

Sunday Monday Tuesday Wednesday Thursday Friday Saturday 

Weekdays 

Day 
07:30 -
16:30 

08:00 - 
16:00 

              

Afternoon 
15:30 - 
00:30 

16:00 - 
0:00 

              

Night 
23:30 - 
08:30 

0:00 - 
08:00 

              

Weekends 

Day 
08:00 - 
20:00 

08:00 - 
20:00 

              

Night 
20:00 -
08:00 

20:00 - 
08:00 

              

Utilisation 

Scheduled Production Time per Day 16 24 24 24 24 0 0 

Scheduled Maintenance and 
Services Time per Day 

23         23 23 

 

Figure 3-14:  Proposed Kayuga Underground Shift Roster 

 

The roster provides for 112 scheduled work hours per week. Planned maintenance outside of 

production shifts and outbye work is scheduled for 56 hours per week, with a further 7 hours of pre-

start inspections and lubrication activities planned during production shifts. Allowing for other 

mechanical, electrical and operational delays, the net average estimated operating time per week 

for a B&P unit with two BM’s resulted in 78.5 hours per week. 

Based on these average operating hours and production rates listed earlier in this report, the 

average annual ROM production per production unit at steady-state varies between 650,000 tonnes 

and 720,000 tonnes. The combined monthly ROM production figures over the project life are shown 

in Figure 3-15. 
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Figure 3-15:  Dartbrook Kayuga Underground ROM Tonnes per Month 

 

Similarly the ROM production per year over the life of the mine is represented in Figure 3-16. 

 

Figure 3-16:  Dartbrook Kayuga Underground ROM Tonnes per Year 
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The ROM production per year per method, i.e. mains and production B&P over the life of the mine 

is represented in Figure 3-17, with the same per BM unit per year in Figure 3-18. 

 

Figure 3-17:  Kayuga Underground ROM Tonnes per Method per Year 

 

 

Figure 3-18:  Kayuga Underground ROM Tonnes per Unit per Year 
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The coal clearance infrastructure for the operation has been designed at: 

• Panel conveyors at 800tph – 1,200mm wide belt at 2.3m/s, floor mounted with 150kW drive 

• Trunk conveyors at 2,000tph – 1,200mm wide belt at 4m/s, roof mounted with 300kW drive 

• Existing drift conveyor at 2,600tph  to be refurbished – 1,800mm wide belt  

• Existing underground bin – 900 tonnes capacity 

• Existing Hunter tunnel conveyors at 2,000tph to be refurbished – 1,200mm wide belt 

Ventilation modelling was done as part of the FS to determine the ventilation design and 

infrastructure required to support the proposed bord and pillar design and production schedule. 

Following initial re-entry to the presently sealed Kayuga Seam workings, the priority will be the 

sealing of the No 2 ventilation shaft below the Kayuga Seam floor level. This sealing is required 

primarily to prevent uncontrolled gas emissions from the lower Wynn Seam workings and other 

exposed coal seams within the lower section of the ventilation shaft. 

Mining operations in the Kayuga Seam are at risk of spontaneous combustion and therefore the 

design and ongoing management of the mine must firstly aim to prevent conditions that may support 

spontaneous combustion. Secondly, it will be required to implement and maintain a monitoring and 

management scheme to identify and promptly treat any areas prior to reaching a stage of advanced 

oxidation that may lead to a spontaneous combustion incident. 

Mining activity is scheduled to be conducted concurrently in different areas of the mine. There is a 

high demand on the ventilation system throughout the LOM and therefore a large volume of 

ventilation air must be drawn through the mine and directed into each of the production panels and 

other working areas. Prior to resuming mining operations, all unnecessary obstructions that may 

increase resistance in both intake and return airways should be cleared, and throughout the mine-

life, the design, installation and maintenance of all ventilation control devices must provide for 

minimum air leakage. 

Ventilation Shaft No 2 is planned to be the main return for all ventilation air passing through the 

production panels in the Kayuga Seam. The aim of the ventilation design is to maintain low 

ventilation pressure throughout the mine workings to reduce spontaneous combustion risk and 

reduce the potential for air leakage through ventilation control devices, such as stoppings, 

overcasts and seals.  

Throughout the LOM, a ventilation fan continues to operate on Shaft No1 to draw intake ventilation 

air to the Wynn Seam from the Kayuga Seam via the interseam drift, the Hunter Tunnel and the 

Western Drift. 

3.3. Mining Geometry and Parameters 

The FS included an analysis based on the available data to determine the most appropriate 

combination of coal plies to be included in the mining or working section. It was reported that the 

thickness and quality of each ply being variable throughout the target mining area, and as such a 

practical approach was required in order to optimise productivity, ROM coal quality and yield, i.e. 

to deliver the lowest ash content from combined coal and stone plies within the mining section. 



JORC Reserves Dartbrook Kayuga Seam Underground  February 22, 2017 

 - 52 - 

From the geotechnical assessment of the Kayuga Seam it was recommended to leave 300mm of 

coal in the floor to provide a stable floor for mining operations. The mining height selection for the 

Kayuga Seam was selected as 3m to 3.5m based on typical practical limitations on BM’s, and to 

achieve the optimal selection of reserve recovery, productivity and roof dilution where the select 

seam horizon is less than 3.3m in thickness. 

There are reportedly marker bands in the seam that could be referenced to manage and control 

the mining horizon, however these are not consistent throughout the resource area. Therefore, a 

horizon management plan has been suggested for each panel based on the known in-seam marker 

bands and with reference from the natural floor, i.e. 300mm below the mining horizon floor level. It 

has been proposed that a hydraulically powered core drill would be used to drill into the floor from 

the mobile roof bolter or bolter-miner at one or more locations in each roadway every pillar centre. 

The thickness of floor coal would then be referenced and recorded on a panel horizon control plan. 

It has been stated that it is not considered feasible to rely on present electronic instrumentation 

technology to follow seam horizon, however it could be possible to evaluate this further prior to 

mine implementation.  

Based on the available geological data and modelling the working section thickness would vary as 

shown in Figure 3-19. 
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Figure 3-19: Mining Section Thickness for Bord and Pillar Panels 
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Based on the above, Figure 3-20 shows the distribution of working section raw ash (%) over the 

mine plan, varying between 5% and 50% but generally between 10% and 40% in the extraction 

areas. 

 

Figure 3-20: Bord and Pillar Panels Mining Section Raw Ash 
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Pillar sizes in the mine plan were designed using the University of New South Wales (UNSW) pillar 

strength formula. The mains panel pillars were reported to have been designed with minimum pillar 

width to height ratio (W/H) of 5, resulting in a minimum pillar size of 17.5m (i.e. 5 x 3.5m equals 

17.5m). A minimum factor of safety (FOS) of 2.0 was adopted to ensure stability for the life of the 

mine.  

The design parameters and assumptions used for the mains pillars were:   

• Rectangular pillars 

• Roadway width of 5.5m 

• Extraction height of 3.5m (conservative approach adopted with assumed mining height at 

maximum of 3.5m in all panels) 

• Minimum pillar W/H of 5 

• Minimum pillar length of 23m between centres (with some localised split pillars for operational 

requirements) 

• Based on full tributary area load 

• Minimum FOS of 2.0 

The mains pillar widths and lengths for mine planning purposes based on DOC and an extraction 

height of 3.5m are summarised in Table 3-4. 

Table 3-4:  Mains Pillar Dimensions 

Mains Panel 
Min. Pillar Width 

(solid) 

Min. Pillar Length 

(solid) 

Max. Pillar Width 

(solid) 

Max. Pillar Length 

(solid) 

MH101 17.5m 17.5m 28m 61m 

MH201 17.5m 17.5m 17.5m 23m 

MH301 30m 19m 30m 28m 

MH302 28m 17.5m 28m 22.5m 

MH401 28m 17.5m 28m 22.5m 

 

The B&P production panels were designed with a minimum FOS of 1.6 and a minimum W/H of 5. 

Similarly, the minimum pillar size for the B&P panels was derived at 17.5m based on the W/H of 5, 

which resulted in a FOS of 1.6 at a DOC of 187m.  

The following design parameters and assumptions were used for the production B&P panels’ pillar 

design: 

• Square pillars 

• Roadway width of 5.5m 

• Extraction height of 3.5m (conservative approach adopted with assumed mining height at 

maximum of 3.5m in all panels) 

• Minimum pillar W/H of 5 
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• Minimum pillar length of 23m between centres 

• Based on full tributary area load 

• Minimum FOS of 1.6 

Pillar dimensions for the B&P production panels based on DOC commencing at 187m are listed in 

Table 3-5. 

Table 3-5:  Pillar Dimensions for Various Depth of Cover 

Maximum DOC (m) Pillar Length x Width (m) 

187 17.5 x 17.5 

191 18 x 18 

196 18.5 x 18.5 

202 19 x 19 

207 19.5 x 19.5 

213 20 x 20 

219 20.5 x 20.5 

226 21 x 21 

232 21.5 x 21.5 

239 22 x 22 

245 22.5 x 22.5 

 

The pillar sizes for the B&P production panels over the mine-life are illustrated in Figure 3-21. 
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Figure 3-21: Pillar Dimensions for Bord and Pillar Production Panels 
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4. MODIFYING FACTORS 

4.1. Mining 

MCS was engaged as an independent consultant by AQC to complete an underground mining 

study for the Kayuga Seam as part of an overall FS for the proposed re-opening of Dartbrook, by 

commencing with an underground B&P mining operation for five years. AQC’s strategy has been 

to commence mining as soon as practically possible after conclusion of the sale process of the 

Dartbrook asset – this is deemed most possible with underground mining, considering established 

access and infrastructure on site, allowing planning and start-up of open cut operations 

concurrently while already generating income.  

The mining study covers all the areas for a typical study at feasibility level and addresses the 

technical issues that are foreseeable at this level of study. Detail of the mine design and mining 

schedule is contained in prior sections of this report and there are no indications or reason to report 

that the deposit may not be practically mineable with the methods proposed.  

Proven methods of mining have been selected to extract the Coal Reserves from the Kayuga Seam, 

with the B&P method of mining proposed. B&P mining is a well-known and proven method globally 

and in Australia, however with one distinct difference for this project in that mining will occur with 

BM’s as opposed to place-change miners, which are commonly used for this method of mining. 

This equipment selection was dictated by geotechnical considerations – to ensure safety and 

productivity are not compromised, it was recommended by the geotechnical consultant that in-place 

mining practices with bolting as close to the mining face are implemented for the project. 

Productivity analyses as part of the mining study further showed that two BM’s per panel will be 

required to achieve an annual production in excess of 2Mt at steady-state operations.   

As indicated before, although the mine plan compiled by MCS was constrained within the Resource 

polygons on a coal ply basis as compiled by JB Mining, at the time of writing this report a portion 

of the proposed mine plan included coal plies classified within the Inferred Resource category. 

JORC Reserves tonnes were however only declared within the Measured and Indicated Resource 

polygons per ply. Coal ply tonnages covered by an Inferred Resource polygon were excluded from 

JORC Reserves tonnes. Furthermore, Measured coal ply tonnes within these boundaries were 

classified as Probable Reserves for mining panels with an Inferred Resource tonnage greater than 

5% of total extractable tonnes for the panel. A 5% cut-off has been assumed based on financial 

modelling by AQC indicating a decrease of this magnitude in ROM tonnes produced over the project 

life will have a material impact on the economic outcome of the project. 

4.2. Coal Processing (Metallurgical as per JORC) 

The established CHPP consists of a single stage plant with a bypass facility, an emergency 100,000 

tonne ROM stockpile, a 400,000 tonne product coal stockyard, raw and product coal stackers, rail 

load-out facilities, tailings dewatering and rejects emplacement area (which will require re-approval) 

and various offices. 

The CPP consists of a dense-medium bath circuit, dense-medium cyclone circuit, spirals, flotation 

and recessed plate and frame filters for tailings dewatering. All product and bypass coal is stacked 



JORC Reserves Dartbrook Kayuga Seam Underground  February 22, 2017 

 - 59 - 

on one of two parallel 200,000 tonne stockpiles by a single slewing/huffing stacker. Product coal is 

reclaimed by one of two twin-boom portal reclaimers to a 1,500 tonne train load-out bin supplying 

9,000 tonne trains at 3,600tph on the established rail loop.  

The CHPP is rated at 1,000tph designed for a 6Mtpa operation, historically achieving an average 

throughput of 850tph in the Kayuga Seam and on occasion reaching 1,000tph. The CHPP has 

during the care and maintenance period been powered up and started every six weeks to run at 

no-load for between one and two hours at a time. Statutory inspections have been kept up to date 

and maintenance items requiring attention have been attended to during the six-weekly run periods.  

QCC Resources Pty Ltd (QCC) was engaged by AAMC during May 2015 to inspect and evaluate 

the condition of the CHPP and report on approximate cost and requirements to re-start the CHPP 

for possible future production opportunities. QCC reported at the time that the plant and associated 

infrastructure was in a “relatively good condition” and expected the facility could be “readily returned 

to operation, albeit with some moderate remediation work required to ensure safety compliance 

and ongoing plant reliability”. It was estimated at the time that an expenditure of approximately 4.5 

million (M) Australian Dollars (AUD) would be required for repairs, component replacements and 

critical spares. 

Subsequently AQC commissioned Ausenco in July 2016 to conduct a site inspection of the CHPP 

facilities at Dartbrook to do an overall assessment of requirements to re-start the facility, after which 

it was reported that approximately AUD5.99M ± 25% (excluding contingency) would be required, 

i.e. approximately AUD3.17M for initial critical work and AUD2.82M to be provided for over a 12-

month period when an income stream had been established. Ausenco reported that the Dartbrook 

CPP had been regarded as “very problematic with under performance during its brief operating life 

starting in 1997”. Ausenco however also added that with “AQC’s plans to operate the plant at 

reduced capacity of approximately 2Mtpa down from the 6 to 7Mt per year design basis, it is 

expected to support a more successful operating campaign”. 

It was further reported that Ausenco in collaboration with AQC and their external advisors, identified 

a risk in re-starting the existing reject dewatering system and a new alternative solid bowl centrifuge 

system was identified and proposed to dewater fine reject material to permit compliance with the 

existing reject emplacement plans. The additional outlay for this has been estimated at AUD4.17M 

± 25% including a contingency. 

4.3. Infrastructure 

Dartbrook has access to established surface infrastructure which had been operational up to 2006 

when the mine was put into care and maintenance. The infrastructure was designed for a capacity 

of 6Mtpa, with a maximum annual production of 3.8Mt ROM and 3.1Mt product achieved during the 

period of production. A total of approximately 29Mt ROM were produced and processed between 

1997 and 2006.  

Dartbrook is accessible by sealed road access via the New England Highway and Dartbrook Road. 

It owns a large part of the land covering the mining area for future infrastructure expansion if and 

as required, with established relationships and current access and subsidence compensation 

agreements in place with other land owners who are and could be affected by any mining related 

activities, exploration and infrastructure expansion requirements. 
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There are three established accesses on site for men and materials to the underground workings, 

i.e.:  

• The Hunter Tunnel with access to the east also accommodating the underground to surface 

conveyor up to the CHPP  

• The Wynn Seam Drift providing access down to the Wynn Seam and situated on the western 

side adjacent to the offices workshop facilities 

• The Kayuga Box-cut for access to Kayuga Seam to the north-west but still in proximity to the 

offices and workshop facilities 

Further facilities on site include office facilities with a parking area, control room, change house and 

lamp room areas, workshop facilities with a surface refuelling station (at the CHPP) and laydown 

area which include various remnant spares and components, however more related to longwall and 

ancillary equipment. 

The power supply system to site was established during the initial construction and commencement 

of Dartbrook and was designed for a 6Mtpa mining operation. There is currently continuous power 

supply to site and annual high voltage maintenance tests and reporting is conducted by an external 

independent electrical contractor. 

The accessible underground workings is currently ventilated with one ventilation fan on Shaft No 1 

which is situated close to the Kayuga Box-cut. Gas content in the extracted air is monitored with 

readings displayed at the CHPP. Shaft No 2 was sealed and surface equipment removed during 

2010, with the revised mine plan requiring re-commissioning of the shaft including sealing of the 

shaft from the Wynn Seam, holing into the shaft from the Kayuga Seam and a staged installation 

and implementation of three fans eventually.  

There are various water licences under Section 87B of the Water New South Wales Management 

Act, 2000 in effect at Dartbrook, with regulated dams and evaporation ponds established and 

currently managed on site under a care and maintenance water management plan. Excess water 

is stored and controlled in the old Wynn Seam workings and mine water dams. Water from the 

Wynn Seam goaf is pumped to surface by the Wynn Seam Goaf Dewatering Plant to maximise 

evaporation – water can be transferred by pipeline to the evaporation ponds, the Staged Discharge 

dam and the Western Holding dam, as well as gravity fed to the Eastern Holding dam for disposal 

by irrigation into the coal pads. A water balance analysis for Dartbrook in 2015 indicated and 

estimated increase of 203 mega litres over the year. 

As described in the Section 4.2, site infrastructure include an established single stage CHPP rated 

at 1,000tph designed for a 6Mtpa operation including a bypass facility, ROM stockpile and product 

coal stockyard with raw and product coal stackers, a tailing dewatering and rejects emplacement 

facility, and a rail load out with a 1,500t loading bin and two twin-boom portal reclaimers. 

Product coal is to be transported to the Port of Newcastle approximately 140km from site via the 

Main Northern Railway. AQC appointed an external consultant in August 2016 to assess and report 

on the current situation and possible constraints to secure sufficient capacity by rail and at the port, 

and to suggest a high-level approach to secure contracts with these entities before production 
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commences. Although Dartbrook have had contracts with providers for these facilities, AQC will re-

negotiate contracts for above and below rail services with the respective providers. 

The study report by the external consultant recommended that due to long lead times, AQC should 

approach Port Waratah Coal Services (PWCS) formally as soon as practically possible to determine 

availability of port capacity. The report stated that once this has been determined, approaches to 

Australian Rail Track Corporation Ltd (ARTC) and freight operators (of which there are four 

operating in the Hunter Valley) should commence to negotiate on aligned contracts. Further 

comment was made that the capacity of PWCS after a recent upgrade was 145Mtpa and the 

throughput for 2015 amounted to 110Mtpa, with PWCS indicating that they expected only marginal 

growth during 2016 and 2017. PWCS did however report during January 2017 that coal shipments 

hit a monthly record in December 2015, eclipsing the previous record set in December 2014, and 

that total calendar 2016 coal shipments increased by 2% year-on-year. The consultant also 

reported that ARTC will undertake modelling to determine whether additional trains from Dartbrook 

will cause any additional infrastructure requirements for sequencing of trains from the Gunnedah 

and Ulan lines. It was concluded that no concerns were anticipated at the time. 

AQC has indicated that the re-negotiations will commence after Board approval and subsequent 

hand-over of the assets by AAMC. 

Dartbrook is not equipped with local or site accommodation facilities for employees – this will 

continue as personnel will be sourced locally and will be responsible for their own accommodation 

and travel arrangements which is common practice in the Hunter Valley. 

AQC will appoint contractors to operate and maintain infrastructure at Dartbrook when mining re-

commences. The contractors will be responsible to the AQC Site General Manager for 

management of this function for surface infrastructure and related infrastructure in support of the 

underground operations. This will mainly consist of: 

• Infrastructure Service and Support Contractors Group 

• Ventilation fans 

• Mine power 

• Land holder and land management operations 

• Facilities management 

• Other as required 

• CHPP Contractor Group 

• Operations 

• Rejects 

• Maintenance sub-contractors 
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4.4. Economic 

A financial model for underground mining in the Kayuga Seam at Dartbrook over a five-year period 

has been generated internally by AQC to assess overall capital and operating expenditure from the 

mining face up to and including the port. Based on various assumptions, the model predicts income 

through sales and the generation of cash flows to determine relevant economic variables (at 8% 

discount rate), and the ability to assess the outcome of the proposed underground mining on a 

comparative basis with the continuance of a care and maintenance status, until the feasibility of 

open cut mining at Dartbrook has been proven. 

A total capital expenditure requirement of approximately AUD258M (excluding rail and port and 

7.5% contingency applied to mine capital cost), has been estimated for the project. The model 

assumes the ability to subsequently implement open cut mining at Dartbrook, with capital spending 

on the CHPP as part of the underground phase and recouping 100% of this expenditure through 

depreciation. Due to the relatively short period of utilisation of the underground equipment and 

infrastructure, the model incorporates a 30% recovery on expenditure for mining and ancillary 

equipment and 40% recovery on related infrastructure at the end of the five-year period. 

The model allows for the assumption of funding for the project through a combination of equity and 

debt at 10% interest or equity only, and due to the level of injection of capital at the start of the 

project with consequential depreciation allowances from equipment acquired, no company tax will 

be payable during the five-year period of the project. Production profiles over the project life 

commences in 2017 and have been taken from the scheduling results of the FS, including all 

tonnages or reserves modelled, i.e. production from tonnes not classified as JORC Reserves (total 

ROM production of 9,746,627 tonnes assumed). Product tonnes for financial modelling purposes 

have been assumed on a 12% (adb) specification only, allowing an average yield of 74.4% over 

the life of the mine. 

Other inputs to the financial model were based on the following assumptions by AQC: 

Table 4-1:  Dartbrook Financial Modelling Inputs and Assumptions 

Financial Input Value Assumptions 

Discount Rate 8% 
AQC assumed this rate as typically used for similar projects at 
the time of writing 

Contingency 7.5% 
Contingency applied to mine capital cost only – assessed by 
AQC and rate based on internal confidence level requirements 

Coal Price per 
Product Tonne 

90.00 US Dollars (USD) 

AQC assumed this to be a realistic price over five-year project 
life for Newcastle Benchmark Coal based on coal prices 
reaching a low point in QTR4 of 2015, with continued increase 
in prices since then due to re-balancing of production capacity 
among major producers 



JORC Reserves Dartbrook Kayuga Seam Underground  February 22, 2017 

 - 63 - 

Financial Input Value Assumptions 

 

Exchange Rate AUD:USD = 0.76 

With the AUD:USD exchange rate at 0.76 at the time of 
writing, AQC assumed this to be the most realistic prediction 
based on the historical stability of the AUD, the November 
2016 US election completed and no significant events on the 
economic horizon which would impact or influence the 
exchange rate to fluctuate unexpectedly  

Marketing Cost per 

Product Tonne AUD2.00 
Based on preliminary discussions with parties in relation to 
options of marketing and distribution of Dartbrook coal, AQC 
assumed this to be a representative cost for marketing 

Rail and Port Cost 
per Product Tonne 

AUD10.00 

AQC appointed an independent consultant to assess rail and 
port requirements and probable costs, and also held 
preliminary discussions with ARTC and PWCS with regards to 
coal delivery capacities and cost, to derive to the following 
assumptions used in the financial modelling: 

• Rail cost assumed at AUD7.50/product tonne 

• Port cost assumed at AUD2.50/product tonne 

Residual Capital See assumptions listed 

• Capital expenditure on CHPP recovered 100% during 
five-year period through depreciation (assumption that 
open cut will continue and coal to be washed through 
same CHPP) 

• At end of five-year period underground and associated 
infrastructure re-establishment cost to be recovered at 
40% of initial capital value 

• At end of five-year period underground mine capital cost 
(production and ancillary equipment and services) to be 
recovered at 30% of initial capital value 

 

NSW Coal 

Royalties 
7.2% 

• Payable at 7.2% of value of underground coal (at less 
than 400m DOC) as stipulated in NSW Mining Regulation 
2016, Clause 74 

• Quantity of coal taken to have been recovered during any 
particular period – the quantity of coal disposed of by the 
holder of the mining lease during the period, as 
determined by the Chief Commissioner having regard to 
any records kept by the holder of the mining lease 

• Royalties payable to NSW Office of State Revenue 

 

As part of the financial and economic modelling and evaluation, AQC conducted sensitivity 

analyses to assess the impact of the following four parameters on the outcome of the project as 

indicated in Table 4-2. 
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Table 4-2:  Dartbrook Financial Modelling Sensitivity Analyses 

 Net Present Value (NPV) 

Value 
Positive / 
Negative 

Increase / 
Reduction 

Coal Price (USD / Product Tonne) 

80.00 Negative 190% Reduction 

85.00 Negative 94% Reduction 

90.00 Negative Base Case 

95.00 Negative 97% Increase 

100.00 Positive 209% Increase 

Exchange Rate (AUD:USD) 

0.70 Positive 158% Increase 

0.75 Negative 22% Increase 

0.76 Negative Base Case 

0.80 Negative 85% Reduction 

0.85 Negative 181% Reduction 

0.90 Negative 267% Reduction 

ROM Tonnes (Assessed per Year) 

8,771,964 Negative 148% Reduction 

9,259,296 Negative 73% Reduction 

9,746,627 Negative Base Case 

10,233,958 Negative 72% Increase 

10,721,290 Positive 161% Increase 

Product Yield (%) * 

70.68 Negative 73% Reduction 

74.40 Negative Base Case 

78.12 Negative 72% Increase 

* Calculation based on change in ROM coal quality delivered  

AQC developed an optimised case to estimate the cost of care and maintenance of Dartbrook for 

the next five years based on historical costs since 2007. This has been estimated at approximately 

AUD24M or AUD18.8M discounted at 8%. In comparison to the base case model, it shows an 

additional discounted outflow (negative NPV) of approximately 106%, however being very sensitive 

to changes in the modelled parameters as indicated in Table 4-4. 
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Table 4-3:  Dartbrook Comparative Economic Outcomes 

Parameter Value 
NPV 

(UG vs Care and Maint) 

Coal Price 

(USD/tonne) 

85.00 -300% 

95.00 +93% 

Exchange Rate 

(AUD:USD) 

0.70 +220% 

0.80 -281% 

Production 
(ROM Tonnes) 

-5% -257% 

+5% +42% 

Product Yield 

(%) 

-5% -257% 

+5% +42% 

 

These results indicate that economic modelling for the Dartbrook Underground project exhibits no 

economical return for the base case assumptions, however with slight changes in commercial and 

operating parameters, the project could prove some economic benefit as a stand-alone project. 

AQC’s strategy and objectives with implementation of underground mining at Dartbrook for the five-

year period are however focussed on generating early cash flows with a “next use” approach in 

consideration of open cut mining opportunities at the end of this period.  

4.5. Marketing 

The coal produced at Dartbrook has historically been and is planned to be targeted at the thermal 

coal export market. 

AQC has indicated that informal discussions are in progress at the time of writing to assess options 

on developing an internal marketing strategy and establish an internal marketing team as opposed 

to partnering with other local coal investors and marketers, appointing an agent or agents to market 

Dartbrook coal and/or a combination of these.  

The FS has targeted mining horizons in an aim to deliver a product ash (adb) of between 11% and 

12%, and AQC has also indicated that they will target a calorific value of 6,000kcal/kg net as 

received (NAR). No formal discussions had yet occurred or agreements set with prospective buyers 

at the time of writing, but reports from AAMC indicated that historically coal sales from Dartbrook 

were to Japanese and Taiwanese customers (i.e. 80% of sales from 2004 to 2006), and the balance 

distributed between customers in South Korea, Malaysia and under smaller customers.   

Dartbrook coal has historically showed low sulphur content compared to the Newcastle benchmark 

and global values, with an average of 0.31% (arb) reported over 62 shipments between 2004 and 

2006. This is expected to enhance marketability of the product and allow for potential blending 

opportunities in future as they may arise.  
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The following average coal qualities were reported for the same 62 shipments between 2004 and 

2006: 

• Ash (as-received) – 10.4% 

• Total moisture (as-received) – 12.7% 

• Volatile matter (as-received) – 30.6% 

• Calorific value (gross as-received) – 6,252kcal/kg 

AQC has indicated that a formal marketing and sales strategy and negotiations will commence after 

Board approval.  

4.6. Environmental 

An EIS was completed in June 2000 titled Dartbrook Extended Mine Project Environmental Impact 

Statement to support sustainable operations at 6Mtpa for the following 21 years at Dartbrook (i.e. 

up to December 2022). The EIS required four modifications from 2000 up to 2006 as supporting 

environmental assessments to seven consent modifications.  

Underground longwall production ceased in the Wynn Seam in 2004 with the equipment 

subsequently relocated to the Kayuga Seam. These operations continued until October 2006 when 

a decision was made to cease operations due to ongoing geological difficulties. The mine was 

subsequently placed in care and maintenance from January 2007.   

A range of conditions and requirements or actions were placed on the mine to enter into care and 

maintenance and to comply with this status during the last 10 years. AAMC retained mining 

approvals, licences and permits during this time – it was stated in Dartbrook’s Annual Review and 

Statement of Compliance for 2015, that although “being under care and maintenance, Dartbrook 

has continued to comply with legislative requirements, permits, licences and approvals as well as 

implementing practices to monitor, mitigate and minimise any safety, health, environment and 

community impacts”. 

The main concluding statements made in the annual review report for 2015 (as 2016 was not yet 

issued at the time of writing), were: 

• All conditions of relevant approvals complied with: 

• Development Consent – Yes 

• Environmental Protection Licence – Yes 

• Coal Lease 386 – Yes 

• Mining Lease 1497 – Yes 

• Mining Lease 1381 – Yes 

• Mining Lease 1456 – Yes 

• No formal complaints received during 2015 
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• Formal and informal communications with neighbours and community stakeholders continued 

throughout the year with the Dartbrook Mine Community Consultative Committee holding three 

meetings during 2015 

• Flora and fauna impacts are managed in accordance with the approved Flora and Fauna 

Management Plan 

• There were no reportable environmental incidents during 2015 

• Internal audits conducted during the year didn’t indicate any non-compliances 

Also, as part of the conditions under DA 231-07-2000, an Independent Environmental Audit of the 

mining and infrastructure areas must be completed every three years. This was due again in 2016, 

with an independent audit commencing as a site inspection during July 2016. The high-level 

conclusions from the audit stated by the independent consultant included: 

• Overall a high degree of compliance with key statutory approvals assessed as part of the audit 

• Majority of non-compliances were administratively related which is minor in nature 

• Site has been well maintained during period of care and maintenance with record keeping on 

site of a high standard 

• All recommendations in the audit report relate to small continual improvements for the site 

Six non-compliances were recorded of which five were administrative and one of a “low level risk”. 

Confirmation was received from site at the time of writing that all non-compliances had been 

addressed by correcting and/or submitting the necessary documentation to the relevant authorities. 

4.7. Social and Governmental 

Dartbrook Mine is currently in care and maintenance as reported to and acknowledged in 2006 by 

the New South Wales Government Department of Planning. There are various requirements 

stipulated to recommence operations, including the conditions of the mining tenures amended to 

move out of a care and maintenance status. Approval will be required for a new mining operations 

plan and a revised management plan under the underground mine consent. The Environmental 

Protection Licence (EPL) is also to be amended to increase the scale of the operations in excess 

of 500,000tpa, which was set at the time of going into care and maintenance.   

Recommencement of mining operations would not have the benefit of any “existing use” and “prior 

authorization exemptions”, as it would require variation in the production limits in the EPL and this 

would constitute an “enlargement, expansion or intensification” of the existing care and 

maintenance use of the land. 

A consent to carry out the destruction of an Aboriginal relic or place and a permit to collect and/or 

excavate for the purpose of salvage was approved under the National Parks and Wildlife Act, 1974, 

Sections 86, 87 and 90 during April 1992. Additionally, it has been reported in the JORC Resource 

report in January 2016 that no land within the Dartbrook Mine area is subject to native title. 

Dartbrook holds freehold title to a majority of the land (in excess of 3,400 hectare (ha)) overlying 

the areas over the ML and surrounding areas. Access and Subsidence Compensation agreements 
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between AAMC and local landowners are current and will be rolled over to AQC at completion of 

the sale process. Furthermore, Agricultural Licence agreements and Residential Tenancy 

agreements are in place for AAMC-owned land and residences, which will also be rolled over to 

AQC. 

Dartbrook is situated in the vicinity of an area well-known for breeding of thoroughbred horses, with 

breeders and the local community of Scone historically showing strong resistance in close-by 

mining activities due to the perceived impact of mining on their industry. This has been more 

targeted at open cut mining with more obvious environmental impacts than underground mining, 

however any mining activities in the vicinity remain sensitive and has to be taken in consideration 

during the re-establishment process. 

4.8. Legal 

An EIS was completed in June 2000 to support sustainable operations for the following 21 years at 

Dartbrook and to increase annual production from 3.5Mtpa to 6.0Mtpa. A Development Consent 

was subsequently received in August 2001 based on a Development Application (DA) lodged 

pursuant to Sections 76(A)9 and 80 of the Environmental Planning and Assessment ACT, 1979. 

The consent was granted under DA 231-07-2000, allowing an “Extension to an underground coal 

mine and rejects emplacement area, increase in coal production rate and construction and 

operation of associated surface facilities”. This allowed mining to occur additional to the Wynn 

Seam in the stratigraphically higher Kayuga, Mt Arthur and Piercefield Seams.   

The Development Consent was modified on six occasions during the period of 2002 to 2005, with 

a seventh modification in September 2006 for application of the conditions during the care and 

maintenance phase. 

Dartbrook currently has 18 surface water licences and 32 bore water licences with four bore 

licences used for offsets for any groundwater take. Two licences are related to pumping water from 

the Hunter Tunnel into the Wynn Seam goaf and two licences relate to the use of raw water sources 

for the pit top area at the western facilities. Dartbrook also has a licence with 10 credits to discharge 

excess water under the Hunter Valley Salinity Trading Scheme.  

The mine is reported to have an extensive groundwater monitoring program in place with the main 

focus of the program to monitor potential impacts on alluvial aquifers, i.e. groundwater levels and 

quality which may have been caused by seepage pathways induced by mining. 

Four mining licences ("ML" or "CL"), three Exploration Licences (“EL”), and one Authorisation ("A") 

are applicable to the Dartbrook project (refer to Figure 4-1). The tenure is subject to the provisions 

of the New South Wales Mining Act 1992.  
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Figure 4-1: Dartbrook Licences and Boundaries 
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The status of tenure licenses at the time of writing are reported to be: 

Table 4-4:  Dartbrook Tenure Licence Status 

Tenure Type Abbreviation 
Tenure 
Number 

Status Expiry 

Mining License ML 1381* Renewal 23/10/2016 

Mining Licence ML 1456 Approved 26/09/2020 

Mining Licence ML 1497 Approved 05/12/2022 

Coal Licence CL 386 Approved 19/12/2033 

Exploration Licence EL 4574 Renewal 07/04/2015 

Exploration Licence EL 4575 Renewal 23/05/2016 

Exploration Licence EL 5525 Renewal 21/09/2016 

Authority A 256 Renewal 02/05/2015 

  * No impact on envisaged mine plan 

 

AQC has indicated that it is AAMC’s responsibility to gain approval on the expired licences as part 

of the sale agreement. 

AQC has received a firm proposal for an independent consultant to assist in securing all of the 

required environmental licences and approvals to re-commence underground mining at Dartbrook. 

The proposal is based on the assumption that the Department of Planning and Environment will 

accept that no modification is required to DA 231-07-2000, and that the proposed works or mining 

will not trigger the requirement for an approval under the Environment Protection and Biodiversity 

Act, 1999. 

The proposal document states that by covering the proposed scope and securing approval under 

the assumptions as stated above, it would allow for ROM coal production up to 6Mtpa until 5 

December 2022. It also noted that prior to this date, action would need to be taken to either vary 

DA 231-07-2000 or seek new planning approval to ensure continuance of operations. AQC has 

indicated that the consultant will be engaged under the proposal after Board approval, with an 

indicative timing of 4½ months by the consultant to complete the scope of work to submit for 

approval. 

AQC also confirmed that as part of the preparation of submissions for approvals, an external 

consultant had already been engaged to develop a new rejects emplacement strategy plan for 

Dartbrook, and a contract has been awarded to externally evaluate surface subsidence although 

work had not yet started at the time of writing. 

All current AAMC contracts with suppliers had been revised to monthly contracts which will 

terminate at completion of the sale process. Residential Tenancy Agreements and Agricultural 

Licence Agreements had also been revised to monthly terms and will transfer to AQC, while Access 
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and Subsidence Compensation Agreements will remain valid until 2022. AQC has indicated that all 

commercial and other contracts required will be negotiated and signed after Board approval has 

been received. 

A litigation register dated 30 September 2016 was provided by AAMC listing a total of seven 

outstanding claims at Dartbrook relating to injuries sustained by employees at the mine between 

1996 and 2006. The register indicated a total of 82.8% of costs expected to be incurred, have 

already been paid out to the claimants. 

An Enterprise Agreement was negotiated in the past between Dartbrook and personnel 

represented by the Construction, Forestry, Mining and Energy Union (CFMEU). The agreement 

was ratified by the Commissioner in April 2005 but expired after three years in April 2008.  

Mine personnel will be sourced locally with no provision by AQC for accommodation or travel – this 

is mostly standard practice in other operations based in the Hunter Valley.  

4.9. Conclusion 

In evaluating the Modifying Factors listed above in this section of the report, it can be concluded 

that there are no obvious insurmountable matters in planning, designing and re-implementing an 

underground mining operation at AQC’s proposed Dartbrook Kayuga Coal Project. Based on 

current information provided, the production modelling and evaluation processes followed appear 

to be practical and of quality and accuracy as could be expected at this level of study. 

A risk assessment with control measures were completed as part of the FS conducted by MCS, 

and have been reported in more detail as part of the FS report. The main risks in relevance to the 

JORC Reserves, have been listed in Table 1 in Appendix 1 of this report. 

The financial and economic modelling and evaluation shows a negative NPV for the underground 

project as a stand-alone, but for the purpose of assessing financial viability, AQC has compared 

this result to keeping Dartbrook in care and maintenance for the next five years while planning and 

evaluating open cut mining for implementation at Dartbrook progresses. It has been assessed on 

the basis of generating opportunity income and spending capital in advance in preparation for the 

open cut implementation, provided the open cut is approved and economically viable. 

The FS scope for the underground project covered an owner-operated scenario with capital 

procurement of equipment and mining in the Kayuga Seam only. Assessment of options to improve 

financial viability of the underground project by appointing contractors with or without their own 

equipment, lease or hire of equipment rather than purchase, and continuance of underground 

mining in the Piercefield and/or other seams are available to AQC as part of a next phase of the 

study or project. 

Although all activities and technical matters which might reasonably be considered to be relevant 

and material to this review have been conducted to internationally accepted standards, it is 

impossible to dismiss absolutely the possibility that some of the requirements as per the Modifying 

Factors may give rise to additional issues in future.   
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5. JORC RESERVES 

5.1. Reserves Estimation 

The JORC Coal Reserves have been calculated with the assumptions and design considerations 

as described in the body of this report. The proposed mine design was modelled with XPAC 

software which is an industry standard mine design software package supplied by Runge Limited. 

The average ROM full year production rate is approximately 2.34Mtpa during steady-state 

production (i.e. Year 2 to Year 4), with a total mine-life of just over five years modelled for the 

Kayuga Seam from first production. The following assumptions and physical parameters in Table 

5-1 were incorporated into the model to calculate the Coal Reserves for the Dartbrook Kayuga 

Underground Project. 

Table 5-1:  Modelling Parameters 

Parameter Unit Value Comment 

Dilution Thickness  

(Out-of-seam) 

mm Up to 300 Roof – where mining into roof due to seam height 

mm 100 Roof – where mining up to roof horizon 

mm 0 Roof – where mining up to coal horizon 

mm 0 Floor – leaving 300mm of coal 

Relative Density (RD) of Coal t/m3 1.40 Average RD of coal plies in ROM 

Relative Density of Dilution t/m3 2.34 
Average RD of dilution in ROM 

(Assumed interburden RD at 2.3t/m3 and roof 
dilution RD at 2.5t/m3) 
 

Average ROM RD t/m3 1.51 Inclusive of coal, interburden and roof dilution 

Average ROM Moisture % 6.18 
Coal inherent moisture as per geological model 
and assumed 8.5% dilution moisture (including 
added by mining) 

Average ROM Ash % 26.16 Inclusive of coal, interburden and roof dilution 

Mining through Dykes and Faults % 25 

A reduction of 25% in yield on product tonnes 
have been assumed for ROM tonnages mined 
from 20m in advance and 20m beyond the 
structure for each roadway respectively 

 

The thickness and quality of each ply in the Kayuga Seam is variable throughout the target mining 

area. In order to optimise productivity and ROM coal quality and yield, i.e. the lowest ash 

percentage from combined coal and stone plies within the mining section, the mining horizons were 

modelled based on leaving 300mm of coal in the floor and determining the roof horizon depending 

on the seam thickness as illustrated in Figure 5-1 and Figure 5-2. 
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Seam Thickness Range (m) Coal Left in Floor (m) Coal Left in Roof (m) Extraction Height (m) 
Select Horizon 

Minimum Maximum Minimum Maximum Minimum Maximum Minimum Maximum 

4.2  >4.2 0.3  0.3 0.4 >0.4  3.5 3.5 

Roof Coal   >0.4m Min 

       

       

Extraction      

Height   3.5m   

       

       

       

Floor Coal   0.3m Min 

  Seam Floor    

3.8 <4.2 0.3 0.7  Mine to Roof (See Note) 3.5 3.5 

  Seam Roof     

       

       

Extraction      

Height   3.5m   

       

       

       

Floor Coal   0.7m Max 

    0.3m Min 

  Seam Floor    

        

NOTE: Geotechnical stipulation that coal beam in roof to be minimum 400mm thick 

 

Figure 5-1: Selection of Mining Horizons – 3.8m to Above 4.2m 
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Seam Thickness Range (m) Coal Left in Floor (m) Coal Left in Roof (m) Extraction Height (m) 
Seam Thickness Range (m) 

Minimum Maximum Minimum Maximum Minimum Maximum Minimum Maximum 

3.3 <3.8 0.3   0 0 3 3.5 

  Seam roof   

       

       

       

Extraction   3.5m Max 

Height   3m Min 

       

       

Floor Coal   0.3m Min 

  Seam Floor    

3 3.3 0.3   0 0 3 3 

    Max 

Roof Stone Seam Roof 0.3m Dilution 

       

       

Extraction      

Height   3m Min 

       

       

Floor Coal   0.3m Min 

  Seam Floor    

     
Figure 5-2: Selection of Mining Horizons – 3.0m to Less than 3.8m
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The mine design has been limited to the polygon boundaries per coal ply in the Kayuga Seam as 

established with the model used by JB Mining to estimate the JORC Resources during January 

2016. This model is considered up to date for calculating JORC Reserves at February 2017 as no 

mining activity or disturbance have occurred during this lapsed period. 

5.2. Reserves Classification 

MCS has evaluated the proposed mine design and other Modifying Factors as stipulated in the 

JORC Code, and applied it to the JORC Resources reported by JB Mining as at January 2016.  

In accordance with Figure 1 of the JORC Code, as the said JORC Resources Statement delineated 

Measured and Indicated Resources, and with due consideration of the Modifying Factors as listed 

in Section 4 of this report, Coal Reserves have been categorised for the planned underground 

operations in the Dartbrook Kayuga Seam deposit as per Table 5-2. In defining the Reserves, the 

main areas of consideration are listed in Section 2.1 and Section 3 of this report.    

Table 5-2:  JORC Coal Reserves Statement (As-received Basis) 

Category 
Run-of-Mine  
Tonnes (Mt) 

Run-of-Mine 
Tonnage 

Percentage  

Product Tonnes  

at 12% Ash (Mt) * 

Tonnage 
Percentage  

 at 12% Ash 

Kayuga Seam 

Proved 4,740,065 52.8% 3,444,839 51.6% 

Probable 4,240,248 47.2% 3,231,274 48.4% 

JORC Reserves 8,980,313 100% 6,676,113 100% 

* Product tonnes calculated only on practical yield estimation, i.e. product ash requirement (adb) and plant yield  

  

Inferred Resources contained in the mine plan account for approximately 765,000t, i.e. 

approximately 7.8% of the mineable tonnes based on the proposed mine plan, have been excluded 

from the JORC Reserves. 
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5.3. Statement of Compliance 

This Reserves Statement presented in this report has been prepared under and in accordance with 

the Guidelines of the Australasian Code for Reporting of Exploration Results, Mineral Resources 

and Ore Reserves, prepared by the Joint Ore Reserves Committee, 2012. 

The information in this report to which this Statement is attached that relates to Coal Reserves, is 

based on information compiled by Mr. J Steenekamp, who is a Fellow of the Australasian Institute 

of Mining and Metallurgy. Mr. Steenekamp has sufficient experience which is relevant to the style 

of mineralization and type of deposit under consideration and to the activity which he is undertaking 

to qualify as a Competent Person as defined in the 2012 Edition of the Australasian Code for 

Reporting of Exploration Results, Mineral Resources and Ore Reserves. Mr. Steenekamp is an 

employee of Mining Consultancy Services (Australia) Pty Ltd and holds the position of Managing 

Director. 

Neither Mr. Steenekamp nor Mining Consultancy Services (Australia) Pty Ltd have any material 

interest or entitlement, direct or indirect, in the securities of Australian Pacific Coal Limited (‘AQC’) 

or any associated companies. Fees for the preparation of this report and Statement are determined 

on a time and material basis. 

Mr. Steenekamp consents to the inclusion in the report the matters based on his information in the 

form and context in which it appears. 

 

 

 

 

J Steenekamp (FAusIMM - Member No 222901) 

B. Eng (Min)(Hons), B. Eng (Mech), MBA, Grad Diploma Mine Ventilation 

Managing Director – Mining Consultancy Services (Australia) Pty Ltd 
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6. LIST OF ABBREVIATIONS  

Abbreviation Explanation 

% Percentage 

AAMC Anglo American Metallurgical Coal 

adb Air-dried Basis 

AQC Australian Pacific Coal Limited 

arb As-received Basis 

ARTC Australian Rail Track Corporation Ltd 

AUD Australian Dollar 

B&P Bord and Pillar 

BM Bolter-miner 

c/t Cut-through 

CFMEU Construction, Forestry, Mining and Energy Union 

CHPP Coal Handling and Preparation Plant 

CM Continuous Miner 

CPP Coal Preparation Plant 

DA Development Application 

Dartbrook Dartbrook Coal Mine 

DOC Depth of Cover 

EA Environmental Authority 

EIS Environmental Impact Statement 

EL Exploration licence 

EPL Environmental Protection Licence 

FOS Factor of Safety 

FS Feasibility Study 

ha Hectare 

HRA High risk activity 

JB Mining JB Mining Services Pty Ltd 

JORC Joint Ore Reserves Committee 

JV Joint Venture 

Kayuga Kayuga Seam 

km Kilometre(s) 

kW Kilowatt 

LOM Life of Mine 

m Metre(s) 

M Million 

m/s Metres per second 

MCS Mining Consultancy Services (Australia) Pty Ltd 
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Abbreviation Explanation 

MIA Mine Industrial Area 

ML Mining Lease 

MSL Mean sea level 

mm Millimetre(s) 

Mt Million tonnes 

Mtpa Million tonnes per annum 

NAR Net As Received 

NPV Net Present Value 

NSW New South Wales 

PWCS Port Waratah Coal Services 

QCC QCC Resources Pty Ltd 

RD Relative density 

REA Reject emplacement area 

ROM Run of mine 

SEIS Supplementary Environmental Impact Statement 

SIMP Social Impact Management Plan 

t tonnes 

tph tonnes per hour 

UNSW University of New South Wales 

USD US Dollar 

W/H Width to height ratio 
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APPENDIX 1 –  

TABLE 1 – SECTION 4:  

ESTIMATION AND REPORTING OF ORE RESERVES 

Criteria JORC Code Explanation Commentary 

Mineral 

Resource 

estimate for 

conversion to 

Ore Reserves 

• Description of the Mineral Resource estimate used as a basis for 
the conversion to an Ore Reserve. 

 

 

• Clear statement as to whether the Mineral Resources are reported 
additional to, or inclusive of, the Ore Reserves. 

• Coal Reserves based on JORC Coal Resource 

Update, Dartbrook Project as at January 2016, Volume 

1 – Text and Figures, compiled by JB Mining Services 

Pty Ltd for Australian Pacific Coal Pty Ltd 

• No clear statement made in JORC Resource report, 

however Mineral Resources are inclusive of the Coal 

Reserves reported in JORC Reserves report 

Site visits • Comment on any site visits undertaken by the Competent Person 
and the outcome of those visits. 

 
 
 

• If no site visits have been undertaken indicate why this is the case. 

• The Competent Person conducted a one-day site visit 

to the project area, which included an underground 

inspection of accessible areas as well as a surface 

inspection to view infrastructure and borehole 

locations 

• Not applicable 

Study status • The type and level of study undertaken to enable Mineral 
Resources to be converted to Ore Reserves. 
 
 
 

• The Code requires that a study to at least Pre-Feasibility Study 
level has been undertaken to convert Mineral Resources to Ore 
Reserves. Such studies will have been carried out and will have 
determined a mine plan that is technically achievable and 
economically viable, and that material Modifying Factors have been 
considered. 
 

• FS for Underground Mining completed by MCS and 

reported as Dartbrook Mine, Kayuga Seam, 

Underground Mine Feasibility Study, dated 1 

February 2017  

• As above, with Modifying Factors sighted and 

reviewed as part of overall FS managed by AQC for 

the Dartbrook complex  
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Criteria JORC Code Explanation Commentary 

Cut-off 

parameters 

• The basis of the cut-off grade(s) or quality parameters applied. • Product coal with average beneficiated ash value less 

than 12% (adb), and by selecting various mining 

horizons at a target 3.5m mining height and a 

minimum of 3.0m depending on local seam 

thicknesses 

Mining factors 

or assumptions 

• The method and assumptions used as reported in the Pre-
Feasibility or Feasibility Study to convert the Mineral Resource to 
an Ore Reserve (i.e. either by application of appropriate factors by 
optimisation or by preliminary or detailed design). 

 

• The choice, nature and appropriateness of the selected mining 
method(s) and other mining parameters including associated 
design issues such as pre-strip, access, etc. 
 

• The assumptions made regarding geotechnical parameters (e.g. pit 
slopes, stope sizes, etc), grade control and pre-production drilling. 

 

 

 

• The major assumptions made and Mineral Resource model used 
for pit and stope optimisation (if appropriate). 

 
 

 

 

• The mining dilution factors used. 
 
 

• The mining recovery factors used. 
 

• Mine design and methods are largely based on 

proven technology in the Australian and international 

coal industry incorporating modelling with standard 

mining software and based on typical and practical 

assumptions 

• Mining methods are typically suited to characteristics 

of the deposit based on information available at the 

time of the Reserves estimation 

• A detailed geotechnical analysis and study completed 

on the resource as reported in Report no 1665099-

290-R-90001-RevA - Geotechnical Factors to be 

Considered as Part of the Proposed Underground 

Mine Plan in the Kayuga Seam at Dartbrook Mine, 

dated January 2017 by Golder Associates 

• Mining along varying mining horizons to optimise coal 

quality is not highly typical for underground coal 

mining operations but is a critical assumption to the 

outcome of the project – it will require close 

management and control procedures during operation 

to remain in planned horizon 

• Summary of mining factors: 

o Dilution – 100mm in roof when mining up 

to roof horizon and up to 300mm when 

required to mine above roof horizon 

o Recovery – in-panel extraction varying 
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Criteria JORC Code Explanation Commentary 

 

• Any minimum mining widths used. 

• The manner in which Inferred Mineral Resources are utilised in 
mining studies and the sensitivity of the outcome to their inclusion. 

 

 

 

 

• The infrastructure requirements of the selected mining methods. 

between 35% and 42% 

o Maximum mining width – 5.5m  

• On a tonnage basis, 7.8% of coal plies in mining area 

categorised as Inferred Resources, therefore 

excluded from JORC Reserves tonnes – Measured 

coal ply tonnes within these boundaries with an 

Inferred Resource tonnage greater than 5% of total 

extractable tonnes for the mining panel classified as 

Probable Reserves 

• Current and new infrastructure requirements for 

surface and underground evaluated on mining and 

capacity requirements   

Metallurgical 

factors or 

assumptions 

• The metallurgical process proposed and the appropriateness of that 
process to the style of mineralisation. 

 

 

 

 

• Whether the metallurgical process is well-tested technology or 
novel in nature. 

• The nature, amount and representativeness of metallurgical test 
work undertaken, the nature of the metallurgical domaining applied 
and the corresponding metallurgical recovery factors applied. 

 

• Any assumptions or allowances made for deleterious elements. 

 

  

 

• Established CHPP operated during previous 

production period of Dartbrook from 1998 to 2006 – 

reports indicate under performance with independent 

consultant recommending replacement of existing 

reject dewatering system with a new alternative solid 

bowl centrifuge system to de-water fine reject material 

at a cost of approximately AUD4.17M ± 25% 

• Tested technology for metallurgical process and in 

consideration of above 

• Over seven years of plant operation with almost three 

years of shipment details from 2004 to 2006 – 

analyses completed by independent consultants on 

available data assess re-starting and associated risks 

• High-level assumptions made for contamination 

during mining process based on block geological 

model and dilution assumptions during mining 

process as listed in report, with plant efficiencies of 

4% applied retrospectively – additional dilution 
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Criteria JORC Code Explanation Commentary 

 

• The existence of any bulk sample or pilot scale test work and the 
degree to which such samples are considered representative of the 
orebody as a whole. 
 
 

 

• For minerals that are defined by a specification, has the ore reserve 
estimation been based on the appropriate mineralogy to meet the 
specifications? 
 

allowed for mining through geological anomalies 

• Historical strip samples during 2004 and two bulk 

samples referred to taken in 2010, with channel 

sample taken from underground workings during 

August 2016 – channel sample indicates 5,913kcal/kg 

(NAR) for 12% ash and 0% bypass and 5,959kcal/kg 

(NAR) for 12% ash and 20% bypass 

• As stated above and under Market Assessment 

section, and based on historical data and shipment 

details during 2004, 2005 and 2006 – mine plan and 

mining method designed to optimise yield to achieve 

specification and maximise reserves  

Environmental • The status of studies of potential environmental impacts of the 
mining and processing operation. Details of waste rock 
characterisation and the consideration of potential sites, status of 
design options considered and, where applicable, the status of 
approvals for process residue storage and waste dumps should be 
reported. 

• EIS completed in June 2000 to support operations at 

6Mtpa up to December 2022 – EIS required four 

modifications up to 2006 as supporting environmental 

assessments to seven consent modifications  

• Various conditions and requirements or actions 

stipulated to enter into care and maintenance and to 

keep compliance  

• AAMC retained mining approvals, licences and 

permits from 2006 onwards – confirmed in Annual 

Review and Statement of Compliance (2015) as well 

as statement confirming implementation of practices 

to monitor, mitigate and minimise any safety, health, 

environment and community impacts 

• Main concluding statements in annual review report 

for 2015: 

o All conditions of relevant approvals 

complied with 

o No formal complaints received during 
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Criteria JORC Code Explanation Commentary 

2015 

o Formal and informal communications 

with neighbours and community 

stakeholders continued  

o Flora and fauna impacts managed in 

accordance with approved Flora and 

Fauna Management Plan 

o No reportable environmental incidents 

during the year 

o Zero non-compliances identified with 

internal audits during 2015 

• Three-yearly Independent Environmental Audit of 

mining and infrastructure areas during 2016 resulted 

in six non-compliances (five administrative and one of 

a “low level risk”) – report concluded with following 

high-level findings: 

o Overall high degree of compliance with 

key statutory approvals assessed as part 

of the audit 

o Majority of non-compliances 

administrative which is minor in nature 

o Site has been well maintained during 

period of care and maintenance with 

record keeping on site of a high standard 

o All recommendations in audit report 

relate to small continual improvements 

for the site 

• Confirmation from site at time of writing that all non-

compliances had been addressed 
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Criteria JORC Code Explanation Commentary 

Infrastructure • The existence of appropriate infrastructure: availability of land for 
plant development, power, water, transportation (particularly for 
bulk commodities), labour, accommodation; or the ease with which 
the infrastructure can be provided, or accessed. 

• Road access to the site is via sealed road off the New 

England Highway and Dartbrook Road 

• Dartbrook owns a large part of the land covering the 

mining area with access and subsidence 

compensation agreements in place with other land 

owners 

• Three established accesses for men and materials to 

underground workings with established office, 

workshop and laydown facilities 

• Power supply to site established during initial start-up 

at Dartbrook for a 6Mtpa mining operation 

• One ventilation fan on Shaft No 1 situated in vicinity of 

Kayuga Box-cut to ventilate current accessible 

underground workings – re-commissioning of Shaft 

No 2 required for new mine plan 

• Extensive water management infrastructure on site 

with 18 surface and 32 bore water licences in effect – 

regulated dams and evaporation ponds operated 

under current care and maintenance water 

management plan  

• Established single stage CHPP with bypass facility 

rated at 1,000tph for a 6Mtpa operation including: 

o ROM stockpile and product coal 

stockyard with raw and product coal 

stackers 

o Tailing dewatering and rejects 

emplacement facility 

• Rail load out with 1,500t loading bin and two twin-

boom portal reclaimers 

• Access for coal transport to the Port of Newcastle 
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Criteria JORC Code Explanation Commentary 

approximately 140km from site via the New England 

Highway and the Main Northern Railway 

• Re-negotiation for above and below rail services and 

port access to commence after Board approval and 

subsequent asset hand-over by AAMC 

• No accommodation or travel provision by AQC with 

mine personnel to source locally 

Costs • The derivation of, or assumptions made, regarding projected capital 
costs in the study. 
 
 
 

• The methodology used to estimate operating costs. 
 
 
 
 
 
 

• Allowances made for the content of deleterious elements. 
 

• The derivation of assumptions made of metal or commodity 
price(s), for the principal minerals and co- products. 
 

• The source of exchange rates used in the study. 
 
 

• Derivation of transportation charges. 

 

 

 

• The basis for forecasting or source of treatment and refining 

• Capital cost based on budget quotations as at the 

time of writing received from original equipment 

manufacturers and suppliers, with 7.5% contingency 

applied to mine capital in financial modelling 

• Operating costs calculated using typical operating 

cost structures applicable to an underground B&P 

mine with no escalation applied in financial modelling 

– short project time frame and AQC predicting mining 

equipment and services cost base to remain largely 

constant during this period 

• Dilution and high ash material discarded through 

beneficiation 

• One product stream at 12% ash (adb) modelled and 

selling price based on USD90.00/tonne 

• Base exchange rate assumption for modelling as 

AUD:USD at 0.76 and sensitivities tested at low of 

0.70 and high of 0.90   

• Transportation costs modelled by AQC based on 

preliminary discussions and review by independent 

consultant, i.e. rail at AUD7.50/tonne and port at 

AUD2.50/tonne  

• Beneficiation cost based on estimate by independent 

consultant (at AUD5.76/tonne) and with assumption 
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Criteria JORC Code Explanation Commentary 

charges, penalties for failure to meet specification, etc. 

 

• The allowances made for royalties payable, both Government and 
private. 

that penalties are included in marketing agent’s cost 

at a total of AUD2.00 per product tonne 

• Allowances in financial model for royalties payable to 

JV owners as at time of writing, i.e. AUD2.50 per 

product tonne to AAMC and AUD0.50 per product 

tonne to Marubeni Coal Pty Ltd as well as coal 

royalties payable to New South Wales State 

Government at 7.2% of the value of coal recovered by 

underground mining 

Revenue 

factors 

• The derivation of, or assumptions made regarding revenue factors 
including head grade, metal or commodity price(s) exchange rates, 
transportation and treatment charges, penalties, net smelter 
returns, etc. 

• The derivation of assumptions made of metal or commodity 
price(s), for the principal metals, minerals and co-products. 

• AQC assumed coal price for economic modelling as 

USD90.00/tonne based on: 

o Coal prices at low point during QTR4 of 

2015 

o Subsequently, continued improvement in 

longer term trend of coal prices  

o Seen re-balancing of production capacity 

among major producers 

o Consideration of forward curve on coal 

prices 

o Realistic price assumption over five-year 

project life for Newcastle Benchmark 

Coal  

Market 

assessment 

• The demand, supply and stock situation for the particular 
commodity, consumption trends and factors likely to affect supply 
and demand into the future. 
 
 

 

• A customer and competitor analysis along with the identification of 
likely market windows for the product. 

• No formal market study or analysis completed at the 

time of writing – information available on customer 

distribution from AAMC during previous production 

period and 62 coal shipment details from Dartbrook 

Mine between 2004 and 2006 used as a basis for 

current assumptions and analyses 

• Formal marketing strategy and negotiations including 
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• Price and volume forecasts and the basis for these forecasts. 
 

 

 

• For industrial minerals the customer specification, testing and 
acceptance requirements prior to a supply contract. 

customer and competitor analysis planned by AQC 

after Board approval 

• Price forecasts based on AQC’s internal assessment 

of longer term coal price movements with volume 

forecasts based on assumption that markets available 

for all product coal produced  

• As above, historical information available from AAMC 

and coal shipment details from Dartbrook Mine 

between 2004 and 2006 used as a basis for 

assumptions and analyses as at the time of writing 

Economic • The inputs to the economic analysis to produce the net present 
value (NPV) in the study, the source and confidence of these 
economic inputs including estimated inflation, discount rate, etc. 

 

 

 

 

 

 

 

 

 

 

 

 

 

• Zero escalation included in financial modelling due to 

short project timeframe 

• Negative NPV shown at 8% discount rate for 

underground project (AQC utilised this rate for 

economic modelling as it was seen as a typical 

discount rate used for these type of studies at the 

time of writing) – project economics based on 

opportunity income with underground mining due to 

relatively easy and quick access and implementation 

• Economics compared against estimated cost for five-

year period of care and maintenance during study, 

design and implementation of open cut (if feasible), as 

well as early spending opportunity for modifications 

and upgrades to CHPP assuming open cut mining will 

occur 

• Allowance made for 30% recovery of capital value of 

underground re-establishment and infrastructure cost 

and 40% of underground production equipment 

• AQC considering underground implementation as 

opportunity to generate early cash flow and early 
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• NPV ranges and sensitivity to variations in the significant 
assumptions and inputs. 

spend for “next use” approach while proving open cut 

mining feasible 

• Comparative base case modelling results at 8% 

discount rate indicate unfavourable return to 

implement underground project as opposed to 

continue with care and maintenance – small changes 

in coal price and exchange rate could however result 

in positive returns for stand-alone underground  

• Sensitivity modelling conducted for coal price, 

exchange rate, production profile and product yield 

showing positive NPV’s commencing at: 

o Coal Price of over USD95/tonne 

o Exchange Rate approaching 0.70 

o Increase of 10% in ROM tonnage 

produced 

o Increase of 10% in product yield 

Social • The status of agreements with key stakeholders and matters 
leading to social licence to operate. 

• Dartbrook holds freehold title to a majority of the land 

overlying the areas over the ML and surrounding 

areas 

• Reported that no land within the Dartbrook Mine area 

is subject to native title 

• Consent and permit to salvage Aboriginal relic signed 

during April 1992 

• Current agreements to be rolled over to AQC: 

o Access and Subsidence Compensation 

o Agricultural Licence 

o Residential Tenancy 

• Consideration of perceived impacts on thoroughbred 

horse breeding at Scone 
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Other • To the extent relevant, the impact of the following on the project 
and/or on the estimation and classification of the Ore Reserves: 

o Any identified material naturally occurring risks. 
o The status of material legal agreements and marketing 

arrangements. 
o The status of governmental agreements and 

approvals critical to the viability of the project, such as 
mineral tenement status, and government and 
statutory approvals. There must be reasonable 
grounds to expect that all necessary Government 
approvals will be received within the timeframes 
anticipated in the Pre-Feasibility or Feasibility study. 
Highlight and discuss the materiality of any unresolved 
matter that is dependent on a third party on which 
extraction of the reserve is contingent. 

• Historical mining and coal product information at 

Dartbrook available (albeit longwall) as a basis for 

design and planning  

• ML’s and CL current and application for renewal of 

EL’s pending – AAMC responsibility as part of sale 

process 

• Reporting of “High Risk Activity” (HRA) as defined by 

the Work Health and Safety (Mines) Regulation 2014 

(NSW) will be required for the following: 

o Breaching of seals and re-entry 

o Sealing of shafts and holing into shafts 

o Mining wider than 5.5m for selected 

areas in the mine plan 

• Mining in Kayuga Seam above previously longwall 

mined Wynn Seam – technical evaluation reports 

indicate confidence around minimal interference and 

impact on planned workings  

• Dartbrook coal classified as a medium to high risk in 

terms of spontaneous combustion with consideration 

taken in ventilation design and practices to be 

implemented 

• No formal marketing arrangements concluded at the 

time of writing and rail and port negotiations and 

agreements to commence after board approval 

• Well-established and maintained infrastructure on 

surface and availability of three accesses to coal 

seams 

• Aggressive timing on project implementation to be 

managed closely including delivery of newly 

purchased or hired production equipment and 
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infrastructure components 

Classification • The basis for the classification of the Ore Reserves into varying 
confidence categories. 

• Whether the result appropriately reflects the Competent Person’s 
view of the deposit. 
 
 

• The proportion of Probable Ore Reserves that have been derived 
from Measured Mineral Resources (if any). 

• Reported Reserves based upon the underlying 

Resource categories  

• Result represents the Competent Person’s view of the 

deposit with information available at the time of the 

Reserves estimation 

• 18.7% Probable Coal Reserves have been derived 

from Measured Mineral Resource 

Audits or 

reviews 

• The results of any audits or reviews of Ore Reserve estimates. • Random and high-level review of the basis and 

application of the physical cut-off parameters which 

qualify the Resources for inclusion in the Reserves 

• Checking the reasonableness of the assumptions for 

coal recovery and run-of-mine or product quality  

• Random auditing of the estimation of the Reserves 

numbers 

Discussion of 

relative 

accuracy/ 

confidence 

• Where appropriate a statement of the relative accuracy and 
confidence level in the Ore Reserve estimate using an approach or 
procedure deemed appropriate by the Competent Person. For 
example, the application of statistical or geostatistical procedures to 
quantify the relative accuracy of the reserve within stated 
confidence limits, or, if such an approach is not deemed 
appropriate, a qualitative discussion of the factors which could 
affect the relative accuracy and confidence of the estimate. 

• The statement should specify whether it relates to global or local 
estimates, and, if local, state the relevant tonnages, which should 
be relevant to technical and economic evaluation. Documentation 
should include assumptions made and the procedures used. 
 
 
 
 

• Life-of-mine production scheduling was conducted 

with industry-standard XPAC scheduling software 

incorporating practical assumptions based on 

exploration and geological modelling and 

interpretation applied with technical insight and 

operational experience by collaboration of a multi-

disciplined team 

• Design and operational assumptions were derived as 

above and based on proven technology in the 

Australian and international coal industry 

• Underground B&P mining with BM’s are however not 

common in Australia or globally – this method of 

mining was recommended based on geotechnical 

observations and analyses    
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• Accuracy and confidence discussions should extend to specific 
discussions of any applied Modifying Factors that may have a 
material impact on Ore Reserve viability, or for which there are 
remaining areas of uncertainty at the current study stage. 
 
 
 
 
 
 
 

• It is recognised that this may not be possible or appropriate in all 
circumstances. These statements of relative accuracy and 
confidence of the estimate should be compared with production 
data, where available. 
 

• Ability to mine along selected mining horizons to 

optimise quality output of ROM coal is a critical factor 

to the project – typical underground coal mining 

requires either defined and suitable marker bands, or 

other means of measurement to roof and floor horizons 

to manage horizon control and the transition between 

select horizons – this will require close management 

and control procedures during mining at Dartbrook to 

remain in planned horizon 

• B&P mining with BM’s are not common locally or 

internationally, hence limited production information is 

available – production levels were derived from base 

principles, i.e. mining process activities, and with a 

high-level comparison against limited production 

figures historically achieved with this method in B&P 

operations in South Africa 
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APPENDIX 2 –  

JORC RESOURCE REPORT EXECUTIVE SUMMARY 

 
 

 
 

Source:  

JB Mining Services Pty Ltd, Dartbrook Project, Resource Update as at January 2016, Volume 1 – Text and Figures 

(Prepared for Australian Pacific Coal Pty Ltd) (January 2016) 
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