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The board of directors (the “Board” or “Directors”) of BlackGold Natural Resources Limited (the 

“Company”, and together with its subsidiaries, collectively, the “Group”) wishes to announce that an 

independent qualified person’s report dated 8 July 2016 (“2015 IQPR”) has been prepared by the 

Company’s independent consultant, PT GMT Indonesia (“PT GMT”), in respect of the Company’s 

financial year ended 31 December 2015 pursuant to Rule 1204(23)(a) of the Singapore Exchange 

Securities Trading Limited (“SGX-ST”) Listing Manual, Section B: Rules of Catalist (“Catalist Rules”). 

 

The 2015 IQPR is appended to this announcement in its entirety and includes updated estimates of 

Reserves and Resources for the mining concession area of PT Samantaka Batubara (“PT SB”), a 

subsidiary of the Company, as at 30 April 2016. Hard copies of the 2015 IQPR will be made available 

to the shareholders of the Company upon request. 

 

The announcement of the 2015 IQPR on SGXNET is in accordance with the conditions of a waiver 

granted to the Company by the SGX-ST, as announced on 29 January 2016, from strict compliance with 

Rule 1204(23)(a) of the Catalist Rules which requires the inclusion of a qualified person’s report in the 

Company’s annual report for each completed financial year. The updated estimates of Reserves and 

Resources in respect of PT SB are shown in Table 1, below. This announcement, together with Table 

1, should be read in conjunction with the 2015 IQPR. 

 

 

Table 1: Reserves and Resources Estimates for PT SB as at 30 April 2016 

  Gross Attributable To 

Licence(1) 

Net Attributable to Issuer 

Category Mineral 

Type 

Tonnes(3) 

(millions) 

Grade Tonnes(3) 

(millions) 

Grade Change From 

Previous Update (%) 

RESERVES(4)       

Proved Coal - Lignite - Lignite - 

Probable Coal 45 Lignite 45 Lignite +38% 

Total Reserves Coal 45 Lignite 45 Lignite +38% 

 

RESOURCES(2&4) 

Measured Coal 33 Lignite 33 Lignite +65% 

Indicated Coal 120 Lignite 120 Lignite +28% 

Inferred Coal 55 Lignite 55 Lignite -38% 

Total Resources Coal 210 Lignite 210 Lignite +4% 

 
Notes: 

1) Licence refers to the PT SB concession’s Production Operations (IUP) licence.  
2) Resources are inclusive of Reserves. 
3) The results presented are rounded to reflect the accuracy of the estimates. Minor discrepancies are due 

to rounding and are not considered material by PT GMT. 
4) Resources and Reserves are reported in accordance with the JORC Code (2012). 

 

 

 

 



Name of Qualified Person for Resources: Krisjna I. Alimoeddin 

Date: 30 April 2016 (effective date of Resources estimate) 

Professional Society Affiliation/Membership:  S1 Teknik Geology, MAusIMM 

 

Name of Qualified Person for Reserves: Roger H. Pooley 

Date: 30 April 2016 (effective date of Reserves estimate) 

Professional Society Affiliation/Membership:  BSc (Eng), FAusIMM(CP) 

 

Competent Persons Statement: 

 

The estimates of Coal Resources for the PT Samantaka Batubara coal concession deposit presented in 

this announcement have been carried out in accordance with the JORC Code (2012) prepared by the 

Joint Ore Resources Committee of the AusIMM and the Australian Institute of Geoscientist and 

Minerals Council of Australia. The information in the announcement to which this statement is 

attached, that relates to PT Samantaka Batubara concession, is based on information reviewed by Mr. 

Krisjna Alimoeddin, who is a Member of The AusIMM (number: 304329) and is a director of PT GMT. 

Mr. Alimoeddin has sufficient experience which is relevant to the style of mineralisation and type of 

deposit under consideration and to the activity which he is undertaking, to qualify as a Competent 

Person as defined in the JORC Code (2012). Mr. Alimoeddin consents to the inclusion in this 

announcement of the matters based on his information in the form and context in which appears. 

 

The estimates of Coal Reserves for the PT Samantaka Batubara coal concession deposit presented in 

this announcement have been carried out in accordance with the JORC Code (2012), prepared by the 

Joint Ore Resources Committee of the AusIMM and the Australian Institute of Geoscientist and 

Minerals Council of Australia. The information in the announcement to which this statement is 

attached, that relates to PT Samantaka Batubara concession, is based on information reviewed by Mr. 

Roger H. Pooley, who is a Fellow of The AusIMM (number: 100810) and is a director of PT GMT. Mr. 

Pooley has sufficient experience which is relevant to the style of mineralisation and type of deposit 

under consideration and to the activity which he is undertaking, to qualify as a Competent Person as 

defined in the JORC Code (2012). Mr. Pooley consents to the inclusion in this announcement of the 

matters based on his information in the form and context in which appears. 

 

 

 

By Order of the Board 

 

 

Philip Cecil Rickard  

Executive Director and Chief Executive Officer 

8 August 2016 

 

 

 

 

This announcement has been prepared by the Company and its contents have been reviewed by the 

Company’s sponsor, SAC Advisors Private Limited (formerly known as Canaccord Genuity Singapore 

Pte. Ltd.) (the “Sponsor”), for compliance with the relevant rules of the Singapore Exchange Securities 

Trading Limited (the “SGX-ST”). The Sponsor has not independently verified the contents of this 

announcement. This announcement has not been examined or approved by the SGX-ST and the SGX-

ST assumes no responsibility for the contents of this announcement, including the correctness of any 

of the statements or opinions made, or reports contained in this announcement.  



 

The contact person for the Sponsor is Mr Sebastian Jones, Director, SAC Advisors Private Limited at 1 
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EXECUTIVE SUMMARY 

 

PT GMT Indonesia (GMT), through a Technical Service Agreement, was appointed by the 
BlackGold Group (BNR) to update the Coal Resources and Reserves estimates for the BNR Coal 
Project in Sumatra. 

The concession areas forming the BNR Coal Project include the PT Samantaka Batubara 
concession (SB), PT Ausindo Prima Andalas concession (APA) and the PT Ausindo Andalas 
Mandiri concession (AAM), all located in the Kabupaten of Indragiri Hulu, Province of Riau, 
Indonesia. The prevailing tropical climate in the project area means that it has a dry season 
between March and August with other months receiving higher precipitation. The topography of the 
concession area is generally is flat to gently undulating with elevations ranging between 75-100 m 
AMSL.  

The main land use in the area are oil palm plantations, other plantation crops such as rubber, local 
small scale farming by local landholders, logging for timber and paper pulp industries, and coal 
mining. 

The total area covered by the three concessions is 45,550 ha. The SB license was issued under 
the Bupati Decree No.03/IUP/545-02/II/2011 dated 28th February 2011, covering the exploration 
area of 19,040 ha for a period of 2 years, but in the year of 2013 the SB licence has been 
enhanced into an IUP Operation Production under the Bupati Decree No.001/IUP/545-02/II/2013 
dated 26th February 2013, covering the exploration area of 15,000 ha for a period of 10 years. 

First phase exploration was conducted in 2006, including surface survey and outcrop mapping, 
with reported coal outcrops inside the areas of interest. A detailed surface geological mapping 
program was conducted from 15th May to 27th of July 2011, for a period of 74 days on part of the 
SB concession. This was then followed by the initial drilling, leading to the original Resources and 
Reserves report. 

Since the original GMT report (number 1179 RIAU.RES.2012.09) 103 additional boreholes were 
drilled from 21st October 2012 until 15th December 2012 with a total combined depth of 8,643 m. All 
103 drill holes were geophysically logged. Improvements were also made to the topographic data, 
and a geotechnical and hydrogeology study was carried out. 

A third drilling program commenced in 2015 and continues at the time of this report. As of the 31st 
December 2015, a total of 656 drill holes have been completed for 43,878.35 m of advance in the 
third drilling program (including pilot holes with a partially cored twin). A large number of these 
holes have been completed in the area of the sub-crop for seam M5 and M7 and are considered 
development drill holes with a spacing of 100 x 100 m. In other parts of the deposit, the drill hole 
spacing within the area of the deposit ranges from 200 x 200 m to 400 x 400 m. 

Thus, there is more data in the geological model, which is reflected in increases in the Resources 
and Reserves.  

The drill holes were all collared vertically and were completed using a Jacro drill rig with NQ 
diameter coring and by touch-coring as the primary method of collecting samples for quality 
analysis.  

The data was utilised to construct a geological model in Minex software and the resulting grids 
utilized for coal volume and quality attributes.  

Based on the results of the data provided, GMT has reviewed the data and interpreted there to be 
a total of ten (10) coal seams, (M1 to M10) with some of the seams divided into an Upper and 
Lower unit (M1 U&L; M2 U&L; M4 U&L; M5 UU, U, L, L1 & L2 and M6 U&L). The coal seams 
encountered were between 0.12 m to 5.20 m in thickness with an average of 1.12 m. The 
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correlation of the coal seams was generated as a normal sequence, based on the assumption of a 
simple geological interpretation with the benefit of geophysical logging data as a control. 

The market outlook was defined. BNR now holds two contracts for power station supply, in addition 
to one PLN tender award and has formed a consortium to supply PLN from an independent mine 
mouth power station.  

The resource model was optimized. The volume of waste and the in-situ coal quantity was 
computed for each shell.  

The Life of Mine (LOM) plan and an economic study were undertaken to an appropriate level of 
detail in order to estimate the Reserves in the context of the marketing scenario. The pre-feasibility 
study has outlined the general methodology of the operation and identified areas where more 
information gathering is required for the development of the mine. It initially appeared that 85 Mt 
would be extractable and pits were scheduled to mine this, but in fact only 53 Mt was found to be 
economic under the marketing scenario adopted (45 Mt of which is classified as a Probable Coal 
Reserve). 

The operating costs for the financial analysis were based on information from BNR’s signed 
contracts, and similar and comparative coal mining operations in Indonesia.   

The capital costs were based on BNR’s known site costs to date, and information from similar 
projects in Indonesia. The financial model was derived from the known and anticipated selling 
prices, operating costs, capital cost estimates and production schedule. It is observed that the 
project’s economics are very sensitive to the coal sale price, but once a long-term contract has 
been signed, this risk is much reduced. The project risks are outlined, these are considered as 
manageable. A summary of Resources and Reserves is as outlined below. The Coal Resources 
are reported inclusive of the Coal Reserves. 

 

Name of Asset/Country: PT Samantaka Batubara/Indonesia 

Category Mineral 
Type 

Gross Attributable To 
Licence 

Net Attributable to Issuer Remarks 

  Tons 
(millions) 

Grade Tons 
(millions) 

Grade Change 
From 

Previous 
Update (%) 

 

Reserves 

Proved Coal NIL See below NIL See below   

Probable Coal 45 See below 45 See below +38%  

Total Coal 45 See below 45 See below +38%  

Resources 

Measured Coal 33 See below 33 See below +65%  

Indicated Coal 120 See below 120 See below +28%  

Inferred Coal 55 See below 55 See below -38%  

Total Coal 210 See below 210 See below +4%  

 

The Resource and Reserve estimates are date stamped the 30th April 2016. 
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Category TM CV IM ASH VM FC TS CV 

  As received Air-dried basis 

  (%) Kcal/kg (%) (%) (%) (%) (%) Kcal/kg 

Reserves 

Proved                 

Probable 44 3,300 14 10 44 32 0.33 5,100 

Total Reserves 44 3,300 14 10 44 32 0.33 5,100 

Resources  

Measured 42 3,400 14 11 44 30 0.32 5,000 

Indicated 37 3,500 14 16 41 29 0.28 4,800 

Meas. + Ind. 42 3,400 14 12 44 30 0.32 5,000 

                  

Inferred 41 3,400 14 13 43 30 0.32 5,000 

 

Further scout drilling should be conducted in the southern parts of SB and over the AAM and APA 
concessions to delineate areas of interest for further exploration and resource definition to meet 
the perceived market requirements. There is sufficient area remaining within the concessions and 
sufficient prospectivity to achieve the target required for a full Mine Mouth Coal Fired Power Station 
(MMCFPS) operation, assuming exploration success. 
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TERMINOLOGY 

 

All units of measurement used in this report are metric, including ton (metric ton), hectares (unit of 
area) and kilometres (unit of distance). 

 

Above mean sea level Amsl Second (plane angle)  " 

Bank Cubic Metre  BCM Second (time)  s 

Centimetre  Cm Specific gravity  SG 

Cubic centimetre  cm
3
 Square centimetre  cm

2
 

Cubic metre  m
3
 Square kilometre  km

2
 

Dead weight tons  DWT Square metre  m
2
 

Degree  ° Thousand tons  kt 

Degrees Celsius  °C Three Dimensional  3D 

Dollar (American)  USD Three Dimensional Model  3DM 

Dollar (American) per ton  USD/t Ton ( metric ton,1,000 kg)  t 

Dry metric ton  dmt Tons per cubic metre  t/m3 

Foot ft or ' Tons per day  t/d 

Gram  g Tons per hour  t/ 

Grams per centimetre  g/cm Tons per year  t/a 

Grams per cubic centimetre  g/cm
3
 Wet metric ton  wmt 

Hectare (10,000 m2)  ha Year (annum)  a 

Inch  " American Society for Testing of 
Materials  

ASTM 

Kilo (thousand) k Ammonium Nitrate and Fuel Oil  ANFO 

Kilocalories kcal And  & 

Kilocalories per kilogram kcal/kg As received  ar 

Kilogram kg Calorific Value  CV 

Kilograms per cubic metre kg/m
3
 Capital Costs  CAPEX 

Kilograms per hour kg/hr Company  Co 

Kilograms per square metre  kg/m
2
 Corporation  Corp 

Kilolitre  kl East  E 

Kilometre  km Feasibility Study  FS 

Kilometre per hour  km/hr Free Swelling Index  FSI 

Kiloton  kt Front End Loader  FEL 

Kiloton per year  kt/a Incorporated  Inc 

Kilowatt  kW Internal Rate of Return  IRR 

Kilowatt hour  kWh Joint Ore Resource Committee  JORC 

Litre  L Load-Haul-Dump  LHD 

Metre  m Moisture and Ash Free  MAF 

Metres per hour  m/hr National Instrument 43-101  NI 43-101 

Metric ton (ton)  t Net Present Value  NPV 

Microns  µm Non-Acid Generating  NAG 

Millimetre  mm North  N 

Million  M Operation Costs  OPEX 

Million per year  M/a Personal Protective Equipment  PPE 

Million metric tons(tons) Mt Polycrystalline Diamond  PCD 

Million tons per year  Mt/a Pre-Feasibility Study  PFS 

Minus  - Run-of-Mine  ROM 

Minute (plane angle) ' South  S 

Minute (time)  min Specific Gravity  SG 

Per annum  /a Surface Moisture  SM 

Per Litre  /L Universal Transverse Mercator 
Coordinate System  

UTM 

Per ton  /t Value Added Tax  VAT 

Percent  % Versus  vs 
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Indonesian Terminology : 

AMDAL : Equivalent to an Environmental Impact Statement 

APL (Areal Penggunaan Lain) : Area for Other Uses. The category of land area which does not 
require permitting from the Forestry Department for exploration and production activities 

Gunung : Mountain in the Indonesian language 

Hutan : Forest in the Indonesian language 

Hutan Lindung : Protected Forest in the Indonesian language 

Kabupaten : Level 2 government, equivalent to a shire or county, the most powerful level of 
government under regional autonomy, several Kabupaten are grouped under a province, head of 
government in a Kabupaten is the “Bupati” 

Kampung : Village in the Indonesian language 

Kecamatan : Level 3 government, several Kecamatans are grouped into a Kabupaten. The head 
of government in a Kecamatan is a “Camat” 

KP/IUP : Kuasa Pertambangan / Izin Usaha Pertambangan, licence issued by the Department of 
Mines for exploration and exploitation of mineral resources. The IUP terminology replaces the old 
KP terminology in accordance with the Undang Undang No. 4, 2009 (2009 Mining Law). In an IUP, 
the shares in the holding company may be entirely owned by national parties or by foreign parties 

Province : Equivalent to a state area, a province is the Level 1 government area below the central 
government, head of government is the Governor 

PS : Power station 

Sungai : River in the Indonesian language 

 

Coal Quality Abbreviations : 

CV : Calorific value, standard measurement of coal quality, stated in kcal/kg, this can be recorded 
ar (as received) or adb (Air-dried basis) 

TM : Total moisture, or the total moisture content of the coal 

IM : Inherent moisture, the moisture that exists as an integral part of the coal in its natural state 
including water in pores but not that present in microscopically visible fractures. 

VM : Volatile matter, refers to the components of coal, except for moisture, which are liberated at 
high temperature in the absence of air. 

FC : Fixed carbon, the carbon found in the material which is left after volatile materials are driven 
off. 

Ash : Ash, is the non-combustible residue left after coal is burnt. It represents the bulk mineral 
matter after carbon, oxygen, sulfur and water (including from clays) has been driven off during 
combustion. 

TS : Total sulphur, or the amount of elemental sulphur in all forms contained within the coal 
sample. 

RD : Relative density, is the weight of the coal per unit volume, normally expressed as tons per 
cubic metre (t/m3). 

HGI : Hardgrove Grindability Index, is a relative measure of the hardness of the coal. 

 

 

http://en.wikipedia.org/wiki/Volatility_%28chemistry%29
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The following Resource and Reserve terminology is used by GMT: 

 “Coal Resources” as used in this report are the same as “Mineral Resources” in The JORC 
Code (2012). 

 Coal Resources have been subdivided into Measured, Indicated and Inferred Resources to 
reflect the confidence in the underlying resource data. 

 Coal Reserves reported are included within the Coal Resources NOT additional to 
Resources. “Reserves” are that portion of the Resources which it is planned to profitably 
mine and sell. They are the result of carrying out a mining study of prefeasibility standard. 

 Coal Reserves in this report are the same as “Ore Reserves” in The JORC Code (2012). 
GMT prefers to use the JORC Code (2012) term “Marketable Reserves” whenever referring 
to the actual tonnage of coal that is estimated to be able to be sold for a profit after mining, 
processing and transporting to the point of sale. ROM (Run of Mine) coal is the coal 
estimated to be mined, but not processed or transported to the point of sale. 

 Reserves have been subdivided into Proved and Probable to reflect the confidence in the 
underlying resource data and mine planning detail. 

 In addition to coal in Measured or Indicated Resources planned to be mined, there is 
sometimes some coal in Inferred Resources that are also expected to be encountered in 
the mine and produced for sale. This coal cannot be classified into Reserves. GMT refers to 
it as NIR (Not in Reserves) coal. The percentage of the mine’s inventory in this category is 
a good indicator of Resource risk to the project. 

Additional terminology applied within this report may include the following: 

 Geological Model (or “In Situ” Model) is the computerised three-dimensional representation 
of the coal deposit based on topographic survey data, coal seam data derived from outcrop, 
drillhole or other data points, including coal thickness and quality. 

 Optimizer is the software applied by GMT to the geological model to determine the 
economic pit limits by the application of such factors as geological and mining losses, loss 
and dilution, geotechnical slope design and cost and revenue inputs. It uses the Lerchs-
Grossman algorithm. It produces a range of Optimized Pit Shells, one of which is selected 
as a basis for mine design. 

 Final Pit Design is the practical pit to mine, after modifications of the Optimized Shell to 
allow for numerous engineering factors, such as safe shapes, access, drainage, and so on. 
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1 INTRODUCTION 

1.1 Statement of Engagement 

PT GMT Indonesia (GMT), through a Technical Service Agreement, was appointed by BlackGold 
Natural Resources Limited (BNR) to compile a Coal Resources and Reserves estimates at its PT 
Samantaka Batubara (SB) property in Sumatra. The SB concession is one of three coal 
concessions controlled by the group, combined under the BlackGold Natural Resources Coal 
Project (BNRCP). 

Normally, this is a routine annual activity for listed companies. However in this case there has been 
a large increase in the new geological data acquired, and concurrently a large positive change in 
marketing outlook. It has thus been necessary to re-interpret the geology and remodel the deposit 
to derive a Resource estimate. It has also been necessary to compile a pre-feasibility study (PFS) 
for the BNR BNRCP in order to meet the requirements of the Australasian Code for Reporting of 
Exploration Results, Mineral Resources and Ore Reserves (JORC Code, 2012 Edition or the 
“JORC Code (2012)”) for Reserves. 

The concession areas forming the BNRCP include the SB concession, the PT Ausindo Prima 
Andalas concession (APA) and the PT Ausindo Andalas Mandiri concession (AAM), all located in 
the Kabupaten of Indragiri Hulu, Province of Riau, Indonesia (Figure 1.1). 

The Independent Qualified Person’s Report (IQPR) is also to be signed by a Competent Person as 
defined by the requirements of the JORC Code (2012). BNR, as the ultimate owner of the three 
concessions, is required to issue a Resource and Reserve update as part of its annual reporting 
requirements under the SGX Catalist rules.  

 

 

Figure 1.1 Location of the BNRCP. 

 

This IQPR has been compiled in accordance with the relevant SGX Catalist Rules and 
requirements; in particular Practice Note 4C Disclosure Requirements for Mineral, Oil and Gas 
Companies and Mineral Resources are reported in compliance with the JORC Code (2012). 
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The effective date of this Report is 8th July 2016. 

GMT is an independent geological and mining consultant based in Jakarta and domiciled at 
Talavera Suite 18th Floor, Talavera Office Park, Jl TB Simatupang Kav. 22-26, Cilandak Barat, 
Jakarta 12430. GMT has completed a large number of project work ranging from preliminary due 
diligence and technical reviews, exploration programs, resource estimates and feasibility studies 
since 2005 for both Indonesian and international clients. Projects completed include bulk 
commodities, metal deposits and industrial minerals. 

1.2 Scope of the Engagement 

The scope of the engagement is outlined as follows: 

 Revise the geological model based on all of the project data, correlate the seams defined 
by the drilling and compile relevant quality data for inclusion in the model. 

 Check and validate the data, review the geostatistics, quality of data, quality of correlations 
and review the geological model produced. 

 Estimate the coal Resources defined by the model and report the Resources in accordance 
with the JORC Code (2012). 

 Compile operational parameter data and preliminary operating cost model for the operation. 

 Source operating parameters and required feed coal specifications for the Power Station 
(PS); obtain PS layout, waste dump areas, infrastructure areas and other items required to 
adequately define the long-term mining plan. Establish the coal price. 

 Carry out a site visit (2 persons) as early in the project as convenient. 

 Determine coal chain requirements to supply the PS. Estimate costs associated with the 
coal supply chain and specifications of the product and delivery rates and points. 

 Using the preliminary parameters compiled, carry out a Lerchs-Grossman optimization of 
the resource. Analyse the results and select the best pit to mine in the context of the market 
scenario. 

 Use the selected pit shell as the basis of a designed pit. Design the pit, check measure the 
coal and waste quantities. 

 Devise a long term overall schedule for mining. Schedule the waste, draw the waste dump 
locations and establish that waste disposal is always feasible throughout the life. Use the 
long–term schedule to establish haul routes and distances. Use this to modify costs over 
time. 

 If necessary modify parameters and repeat the optimization. 

 When satisfied, move the costs and schedule to a financial model. 

 Estimate capital costs and schedule them to suit the mine schedule. Add to the financial 
model.  

 Analyse the model outputs and assess sensitivity. 

 Confirm profitability and declare reserves. 

 Produce a risk assessment for the project and revise the environmental monitoring and 
management procedures.  

 Suggest which aspects of the project should be further studied, to reduce risks and bring 
the project to a Bankable Feasibility Study (BFS) level. 

1.3 Relevant Report and Studies 

The following reports, documents and studies were used as reference material in the preparation 
of the Statement:  

 Independent technical report of the BlackGold Group coal project, Kabupaten of Indragiri 
Hulu, Province of Riau, Republic of Indonesia (compiled by GMT, report number 1179 
RIAU.RES.2013.05) 

 Geotechnical & hydrogeological investigation IUP PT Samantaka Batubara document title : 
final report document no : r03_04.011.11-1, Quantus Consulting 
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 PT Samantaka Batubara Feasibility Study of IPP mine mouth power station 2 x 300 Mw 
November 2015, PT Global Niagatama 

 The Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore 
Reserves, (2012 Edition). 

1.4 Previous Resource and Reserve Statements 

GMT has previously prepared a statement of Resources and a technical assessment for the 
project. GMT is not aware of any Resource estimate made by any other party for the property 
concerned. 

1.5 Statement of Independence 

Neither GMT nor any of the authors of this report have any material present or contingent interest 
in the outcome of this report, nor do they have any pecuniary or other interest that could be 
reasonably regarded as being capable of affecting their independence or that of GMT. 

GMT has no prior association with SB, APA and AAM, or its officers, in regard to the mineral 
assets that are the subject of this report other than acting as a geological services provider. GMT 
has no beneficial interest in the outcome of the technical assessment. GMT’s fee for completing 
this report is based on its normal professional rates plus reimbursement of incidental expenses. 
The payment of that professional fee is not contingent upon the outcome of the report. 

1.6 Reliance on Data 

The authors have inspected the area of the project in 2016, and other members of GMT have also 
visited the concession areas on a number of occasions in the past. A site visit was conducted for a 
period of 3 days from the 14th to the 16th March 2016 by the Principal Mining Consultant to review 
progress on the site.  

GMT has relied on comments made by the owner of the properties with regard to the methods of 
collecting the data used in the study and that the previous recommendations of GMT have been 
followed. Information on site has also been provided by representatives of the property owner and 
technical personnel attached to the BNRCP. 

The data used to estimate the Resources include physical and digital data provided by the 
concession owner, including digital recordings of geophysical logs from the drill holes, analytical 
data and geological data from surface mapping and drilling. 

GMT has relied on BNR for verification that the exploration and mining licenses are in fact held as 
stated and are current in all respects. GMT has also relied on BNR for the understanding of 
corporate structure and ownership. In addition, the author(s) have relied on other professionals, 
such as qualified laboratories for coal analyses, geophysical logging companies for providing down 
hole geophysics and other groups for providing public and private data on the area of the project. 

1.7 Project Team 

Mr. Roger Pooley FAusIMM (CP) is the project leader and responsible for this IQPR. He takes 
responsibility for the mining engineering and Reserves components of this IQPR. The responsibility 
for the Resources Estimate is by Mr Krisjna Alimoeddin, MAusIMM, who has more than 20 years’ 
experience as a geologist in exploration, project evaluation and Resource estimation. 

Senior professionals contributing to this IQPR are as follows: 

 Mr. Krisjna Alimoeddin, Consultant, PT GMT Indonesia is responsible for the sections of the 
report that relate to the coal Resource estimations, exploration data compilation, coal 
quality, project outline and the final preparation of this IQPR. 

 Mr Roger H Pooley (ARSM, BSc Eng, CEng, FAusIMM), Principal Mining Consultant, PT 
GMT Indonesia, is responsible for the portions of the report related to compilation of the 
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Modifying Factors, optimization, mine operations and coal Reserve estimation (specifically 
Sections 10 to 17). 

 Mr. Anggoro Bayu Atmojo, ST, Modelling Geologist, PT GMT Indonesia, responsible for the 
operation of the Minex geological modelling software. Mr Atmojo has 10 years of coal 
exploration experience throughout Indonesia. 

GMT professionals have conducted an Independent Qualified Person’s Report, performed a site 
inspection of the project area and have been involved in some aspects of the exploration within the 
project area. GMT has exercised all due care in reviewing the supplied information and believes 
that the basic assumptions are factual and correct and the interpretations are reasonable. GMT 
has independently analysed the data provided by others. GMT has no reason to doubt the 
authenticity of the data provided. 

Electronic mail copies of this report are not official unless authenticated and signed by GMT and 
are not to be modified in any manner without the express written consent from GMT. 
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2 PROJECT DESCRIPTION AND STATUS 

2.1 Location and Access 

The three concession areas that comprise the BNRCP are situated within several Kecamatans in 
the Kabupaten of Indragiri Hulu, Province of Riau, Republic of Indonesia. The Kabupaten Indragiri 
Hulu covers 6,500 km² and the eastern boundary lies less than 100 km from the eastern coast of 
Sumatra (Figure 2.1). 

 

 

Figure 2.1 Location of the three named concessions (IUP) held by BNR 

 

The Kabupaten Indragiri Hulu is bound to the east by the Kabupaten of Indragiri Hilir, to the west 
by Kabupaten of Kuantan Singingi, to the north by Kabupaten of Palawan and to the south by the 
province of Jambi.  

The area can be accessed via a well-developed road network crossing Sumatra. Main access 
points are by plane to Pekanbaru from Jakarta (flight time of 1 hour 20 minutes) or from Singapore 
to Pekanbaru (flight time of 30 minutes). 

Access from Pekanbaru to the concession area is by road with 4-5 hours travelling time. The 
capital of the Kabupaten of Indragiri Hulu is Rengat, located on the Sungai Indragiri, near the 
eastern boundary of the Kabupaten Indragiri Hulu. 

The Indragiri River runs within 15 km of the northern IUP boundary, flowing eastwards to the sea. 
This river is navigable for 1,000-ton LCT vessels, a vital means of moving capital plant and 
equipment to the site, and for 3,000-ton coal barges for shipping product coal. 
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2.2 Climate 

The prevailing tropical climate in the project area has a distinct dry season between March and 
August with other months receiving higher precipitation. Mean average temperatures range from 
23° to 32° C (73° to 90° F) on the coast and from 13° to 22° C (55° to 72° F) at higher elevations in 
the mountains. Humidity is uniformly high. The mean annual precipitation ranges from 1,000 to 
3,000 mm (40 to 100 in.) with higher rainfall levels occurring at higher elevations above sea-level. 

Normally, during the wet season, disruptions to production can occur in peak rainfall events but 
these are usually short-lived. 

The detailed annual rainfall and wet days data is shown in Table 2.1 and Table 2.2. 

 

Month 
Rainfall Data 2007 - 2011 (mm) Monthly 

Average 2007 2008 2009 2010 2011 

January 147 182 191 240 393 231 

February 92 139 197 148 162 147 

March 225 328 428 238 110 266 

April 208 344 205 328 286 274 

May 355 84 110 110 78 147 

June 65 197 61 271 82 135 

July 121 109 56 201 90 115 

August 118 255 195 412 161 228 

September 250 278 237 190 139 219 

October 131 167 191 182 306 195 

November 217 322 406 212 337 299 

December 252 143 463 167 144 234 

Total (Annum) 2,181 2,548 2,740 2,699 2,288 2,490 

Table 2.1 Average rainfall data from 2007 until 2011 (sourced from the Stasiun Pengamatan Meteorologi 

Bandara Japura Rengat, 2012). 

 

Month 
Rainfall Data 2007 - 2011 (Wet Days) 

Monthly 
Average 

2007 2008 2009 2010 2011   

January 20 22 16 22 22 20 

February 18 12 7 17 14 14 

March 18 19 20 20 16 19 

April 17 19 17 18 19 18 

May 20 8 10 11 15 13 

June 11 15 8 19 15 14 

July 15 12 7 18 11 13 

August 10 13 19 18 11 14 

September 18 20 17 19 12 17 

October 17 20 12 11 17 15 

November 18 20 22 25 21 21 

December 20 13 20 13 19 17 

Total (Annum) 202 193 175 211 192 195 

Table 2.2 Average wet days data from 2007 until 2011 (sourced from the Stasiun Pengamatan Meteorologi 

Bandara Japura Rengat, 2012). 

 

2.3 Demographics and Culture 

Culturally, the indigenous people in the concession area are Sumatran Malay. The other main 
ethnicities in the area are Minang (from West Sumatra), who are traders, farmer or involved in the 
transportation business, with some of them also working as local government employees. There 
are transmigration villages along the gravel road being predominantly Javanese. The transmigrants 
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work as farmers or employees and labourers. In the larger towns, there are also residents of Malay 
origin, being involved in various businesses and as employees. 

The main religious groups in the area are closely dependent on the demographics of the 
communities, in the cities occupied by Malays and outsiders from various parts of Indonesia, the 
dominant religion is Islam. However, away from the cities and the smaller towns, Christian religion 
is more dominant, particularly the Batak tribe (North Sumatra).  

The main land use in the area are oil palm plantations, other plantation crops such as rubber, local 
small scale farming by local landholders, logging for timber and paper pulp industries and coal 
mining under development. 

2.4 Physiography and Morphology 

The topography of the concession area is generally flat to gently undulating with elevations ranging 
between 75-100 m AMSL. The highest terrain is encountered in the south-western corner of the 
APA concession area, whilst towards the other areas the topography becomes more subdued. 

Some of the ridgelines mimic the structural and bedding trends in the area, with an elongate 
ridgeline to the southeast of the concession clearly outlining primary bedding trends in that area 
(Figure 2.2). 

2.5 Infrastructure 

The area of the concessions has a well-developed road network and a large number of towns and 
villages in close proximity to the concession areas. The access to the area is via sealed and un-
sealed public roads. The availability of power is limited. Supplies of water for any mining operation 
are readily obtained from any of the numerous creeks and rivers in the area. Groundwater supplies 
are abundant due to the high rainfall in the area. 

No rail infrastructure exists in the area and any future mining operation will rely on purpose-built 
haul roads or public roads to evacuate the coal to a suitable barge loading facility and to bring in 
plant and equipment.  

Unskilled labour is abundant in the area of the concessions and operating coal mines in the region 
have increased the number of skilled mining personnel. Indonesia has a large number of mining 
contractors and haulage contractors capable of operating in the area of the project. 
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Figure 2.2 A detailed map of the concessions within the BNRCP. The Samantaka Batubara (PT) concession contains the coal deposit subject of the Resource and 

Reserves reported in this PFS. 
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3 STATUTORY REGIME 

3.1 Project Area Status & Statutory Documentation 

The IUP permits were issued in Rengat, the capital city of the Kabupaten of Indragiri Hulu. The 
permitting process to take an area through the exploration phase to a production/trade site 
normally requires from five to seven years. 

The three IUP are held by PT Ausindo Prima Andalas (APA), PT Ausindo Andalas Mandiri (AAM) 
and PT Samantaka Batubara (SB), respectively. 

The SB license was issued under the Bupati Decree No.03/IUP/545-02/II/2011 dated 28th February 
2011, covering the exploration area of 19,040 ha for a period of 2 years. In 2013 the SB licence 
was converted into an IUP Operation Production under Bupati Decree No.001/IUP/545-02/II/2013 
dated 26th February 2013, covering an exploration area of 15,000 ha for a period of 10 years.  

Part of the SB concession has been covered by an “access rights” permit (IPPKH) allowing mining 
within the area zoned as production forest (later discussed in Section 3.3). 

The APA concession license was issued by the Bupati Decree No.01/IUP/545-02/II/2011 dated 
28th February 2011, covering an exploration area of 14,070 ha for 2 years, renewed for another 2 
years on 27th February 2013 covering an exploration area of 14,070 ha and again in 2015 for a 
smaller 10,710 ha (Table 3.1). 

The AAM license was issued by Bupati Decree No.02/IUP/545-02/II/2011 dated 28th February 
2011, covering an exploration area of 19,840 ha for a period of 2 years, renewed for another 2 
years on 27th February 2013 and again in 2015 (Table 3.1). 

The total area covered by the concessions is 45,550 ha. The concession area coordinates are 
outlined in Appendix B and the location of the concessions is shown in Figure 2.2. 

Subsequent to the issuance of the IUPs, drilling programs were completed in the western portions 
of the SB concession area, which is the subject of the Resources and Reserves estimations 
outlined in this document. 

3.1.1 Legal Status 

BNR states that mining taxes have been paid for all concessions and their individual legal status is 
in force and free of any liens or encumbrances. Therefore SB, APA and AAM are all considered to 
be in good legal standing and current in their respective dues to the relevant authorities1. 

On the 16th July 2013, the IUP relating the SB were included in the 9th edition Clean and Clear list 
published by the Ministry of Energy and Mineral Resources (ESDM). The Clean and Clear list 
confirms that an IUP licence has satisfied the requirements of Law Number 4 Year 2009 and the 
Governmental Regulation Number 23 Year 2010. These relate to preventing overlapping IUPs and 
confirms the IUP does not overlap other coal concessions or coal contracts of work.  

The current status of the permits awarded to BNR are detailed in Table 3.1. 

 

 

 

 

 

                                                

1 Information and written confirmation from BNR management, via email, dated 22 April 2016 
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Permits for BNR Coal Project 

Mine 
Concession 

Permit Type 
Number-Date of 
Issue / Approval 

Licence Conditions 

PT 
Samantaka 
Batubara 

Mining Licence 
for Exploration 

(IUP 
Exploration) 

03/IUP/545-
02/II/2011 

Valid for two years. Holder of IUP Exploration 
is permitted to do exploration and feasibility 
study in the exploration area listed in the 
mining area (WIUP) 19,040 ha for the period 
of two years starting from 28

th
 February 2011. 

Mining Licence 
for Operation 
Production 

(IUP Operation 
Production) 

001/IUP/545-
02/II/2013 

The holder of IUP Operation Production is 
permitted to do construction activities, 
production, hauling and selling, processing 
and refinery in WIUP of 15,000 ha for period 
of 10 years, starting 26

th
 February 2013 until 

26
th
 February 2023, extendable thereafter 

upon compliance with the prevailing laws and 
regulations. 

Approval for 
the 

Environmental 
Impact 

Assessment 
Study 

(EIA/ANDAL) 

507/tahun 2012 

Approved on the environmental feasibility and 
EIA/ANDAL in relation to coal mining activities 
under SB at Peranap, Batang Peranap, and 
Rakit Kulim districts, Indragiri Hulu Regency, 
Riau Province, with consent to update 
environmental feasibility studies upon 
expansion or relocation.  

 

Forest Area 
Borrow Use 
Permit (Izin 
Pinjam Pakai 
Kawasan 
Hutan or 
“IPPKH”) 

 

 

 

 

No. SK.797/Menhut-
II/2014 dated 

24 September 2014 

The IPPKH is granted for the coal production 
operation and its supporting facilities of the 
Company in the Permanent Production Forest 
(Hutan Produksi Tetap) located in Indragiri 
Hulu Regency, Riau Province, in an area of 
1,004.89 ha (785.19 ha for mine pit and 
219.70 ha for supporting facilities). This 
IPPKH is valid until 26 February 2023 and 
can be extended at the latest 6 (six) months 
prior to its expiry date. 

 

 

Clear and 
Clean 

Certificate  

148/Bb/03/2014 
dated 14 February 
2014 

Based on the Clean and Clear Certificate, the 
Company has fulfilled the administrative (no 
overlapping with other IUP and proper 
licenses have been obtained), technical 
(exploration report, feasibility report and 
approval of environmental documents have 
been properly submitted / obtained) and 
financial (deadrent payment has been paid 
until the period of 2013) requirements. 

 

PT Ausindo 
Andalas 
Mandiri 

Mining Licence 
for Exploration 

(IUP 
Exploration) 

02/IUP/545-
02/II/2011 

 

Renewed on 28
th
 

Valid for two years. Holder of IUP Exploration 
is permitted to do exploration and feasibility 
study in the exploration area listed in the 
mining area (WIUP) 19,840 ha for the period 
of two years starting from 28

th
 February 2011, 
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February 2013 under 

002/IUP/545-
02/II/2013 

 

and renewed on 28
th
 February 2013 for 

another 2 years. 

 

Extension of 
Mining Licence 
for Exploration 

(IUP 
Exploration) 

Renewed on 23th 
February 2015 under 

02/IUP/545-
02/II/2015 

 

Valid for two years. Holder of Extension of IUP 
Exploration is permitted to do exploration and 
feasibility study in the exploration area listed 
in the mining area (WIUP) 19,840 ha for a 
period of two years starting from 23

rd
 February 

2015. 

PT Ausindo 
Prima 

Andalas 

Mining Licence 
for Exploration 

(IUP 
Exploration) 

01/IUP/545-
02/II/2011 

 

Renewed on 28
th
 

February 2013 under 

03/IUP/545-
02/II/2013 

 

Valid for two years. Holder of IUP Exploration 
is permitted to do exploration and feasibility 
study in the exploration area listed in the 
mining area (WIUP) 14,070 ha for a period of 
two years starting from 28

th
 February 2011, 

and renewed on 28
th
 February 2013 for 

another 2 years covering a total area of 
14,070 ha 

 

Extension of 
Mining Licence 
for Exploration 

(IUP 
Exploration) 

Renewed on 23th 
February 2015 under 

01/IUP/545-
02/II/2015 

 

Valid for two years. Holder of Extension of IUP 
Exploration is permitted to do exploration and 
feasibility study in the exploration area listed 
in the mining area (WIUP) 10,710 ha for the 
period of two years starting from 23

rd
 February 

2015. 

Table 3.1 List of BNR permits issued for the BNR project. 

 

3.2 Surface Rights 

SB holds the mining rights to approximately 15,000 ha, of which approximately 510 ha is slated to 
be mined during the first stage. Surface rights to the areas to be mined have been identified and 
are in process of being acquired from the landowners. As of the time of writing of this report, BNR 
reports that it has identified surface rights for 1,500 ha from the landowners as of March 2016, and 
that no objections or counter claims have been raised.  

According to BNR, the total land required for mining for SB’s potential mine life will accumulate to 
approximately 10,000 ha.  

GMT did not conduct a review of the surface properties ownership and has relied on information 
supplied to it by BNR.  

3.3 Forestry Status 

The majority of the concession areas fall under a zoning of Limited Production Forest and 
Convertible Production Forest in accordance with available forestry zoning maps (Figure 3.1). The 
categories of forest zoning noted above require permitting, such as the application for a permit to 
enter for exploration and a “pinjam pakai” (borrowed use or IPPKH) for production activities. BNR 
is also required to conduct negotiations with the forestry concession owners (if any) for access into 
the areas during exploration and/or production. These owners’ areas are shown in Figure 3.2. 

It should be noted that the data utilised by GMT for the forestry zonation may not always be correct 
as it is based on older versions of the forestry zoning map from the Central Government. Local 
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variations or changes in category may have taken place subsequent to the compilation of the GMT 
data set. This is clearly demonstrated for the SB concession area where the category and the 
boundaries are different in each version. The issue of forestry is complex within Indonesia and a 
detailed legal due diligence is required to clarify the forestry zoning in detail. 

BNR has acquired the first IPPKH (Izin masuk kawasan hutan or access permit) for an area of 
1,004.89 ha within the SB concession area (refer to Figure 2.2). This allows the company to 
operate an open cut coal mine in the area prescribed. Further IPPKH applications are required to 
cover extensions of the deposit but the process to acquire the IPPKH licence is known and GMT 
can see little risk in acquiring the forestry access permits as required for the intended operations. 
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Figure 3.1 Regional forestry zonation of the concessions areas, in accordance with the Forestry Department zoning map, issued by the Planology Section of the 

Central Department of Forestry,1986. 
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Figure 3.2 Forestry zonation of the SB concession in accordance with the Forestry Department zoning map from the Kabupaten of Indragiri Hulu. The forestry 

concession areas that influence the project are also shown. 
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4 MINING PERMITS AND LICENSES 

4.1 Environmental Permitting 

Exploration activities in Indonesia are regulated and governed, from the environmental and mining 
point of view, by the IUP exploration permit. That permit refers to the requirements and 
environmental procedures that mining exploration programs must follow, the maximum amount of 
surface to be disturbed, compensation due to exploration, reporting on exploration, feasibility 
studies, map report for the entire IUP area, post-exploration activities, and specific operation 
limitations. 

Regulations require the preparation and submission of an Environmental Impact Assessment 
Statement/Report (EIA/ANDAL). SB’s EIA/ANDAL was approved on 28th December 2012 as 
evidenced by the Decree of Indragiri Hulu Regent No. 506/Tahun 2012. Environmental Impact 
Assessments/Studies (EIA/ANDAL) were prepared by CV Mitra Riau Lestari and approved by the 
Head of Environmental Agent as Chairman of the ANDAL Commission. CV Mitra Riau Lestari have 
no relation to BNR.  

As AAM and APA are currently still in exploration stage, their EIA/ANDAL report will be prepared 
and submitted in due course. 

4.2 Obligations Upon Production 

Pursuant to the Indonesia Mining Legislation and Environmental Law, concession holders have on-
going obligations to comply with throughout the life of mining operations: 

 Ensure that international standards of mining principles are applied to mining operations 
with a view to add value to the mineral resources. In addition, the concession owner is 
obliged to assist in the development of the local community and protect the environment by 
following prevailing environmental standards in the handling of mining residuals and waste. 

 The concession owner must ensure the preservation of the availability and quality of local 
water resources, in this case in the Indragiri Hulu River. 

 Quarterly environmental reports must be submitted by an SB employee approved by the 
government, which will be reviewed by the Environmental Controlling Surface Board of 
Riau in Pekanbaru. 

 The concession owner must provide a reclamation and post-mining guarantee funds with 
which to ensure that the land use for mining can be renewed for other forestry activities. 

 Within six months of commencement of operations, the boundaries to the mining operations 
must be reported to the Indragiri Hulu Regent and comply with Law Number 23/1997 and 
the other mandatory laws. 

 The concession owner must pay Royalties based on the calorific value of coal, i.e., coal 
with <5.1 kcal/kg will pay 5% for the selling price as royalty fee; or equivalent to 3% based 
on SB’s coal quality. 

4.3 Occupational Health and Safety 

Prior to the commencement of mining operations and production, BNR will put in place all 
necessary health and safety measures and policies to ensure operations, production, workers 
training and welfare conditions meet the prevailing regulations and standards. In addition, BNR 
intends to create a dedicated departmental function to ensure health and safety measures are 
devised, reviewed and periodically audited.  
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5 GENERAL GEOLOGY 

5.1 Tectonic Setting 

The South Sumatra Basin is located to the east of the Barisan mountains and extends into the 
offshore areas to the northeast, regarded as a foreland (back-arc) basin bounded by the Barisan 
mountains to the southwest, and the Pre-Tertiary of the Sunda Shelf to the northeast (de Coster, 
1974). The South Sumatra Basin was formed during east-west extension at the end of the Pre-
Tertiary to the beginning of Tertiary times (Daly et al., 1989). Orogenic activity during the Late 
Cretaceous-Eocene cut the basin into four sub-basins. 

The structural features present in the basin are the result of the three main tectonic events. They 
are the Middle-Mesozoic orogeny, Late Cretaceous-Eocene tectonism and Plio-Pleistocene 
orogeny. The first two events provided the basement configuration including the formation of half 
grabens, horsts and fault blocks (Adiwidjaja and de Coster, 1973, de Coster, 1974, Pulunggono et 
al., 1992). The last event, the Plio-Pleistocene orogeny, resulted in formation of the present 
northwest-southeast structural features and the depression to the northeast (de Coster, 1974). 

The area of the concessions is transitional and closely aligned to the development of the South 
Sumatra Basin and the Tigapuluh High, as described below (Figure 5.1). 

 

 

Figure 5.1 Tectonic elements of Sumatra, showing the location of the South Sumatra Basin in relation to the 

other tectonic elements. 
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5.2 Regional Stratigraphy 

The following general stratigraphy of the Central Sumatran Basin and its relation to coal deposits is 
modified from Hardjono and Atkinson (1990) and de Costa (1974, Figure 5.2). 

The Central Sumatra Basin is one of a series of back arc basins developed during the Tertiary 
along the edge of the Sunda Shield, more recently referred as the Sunda Platelet. The Basin is 
bound to the west by the Barisan Mountains, to the east by basement rocks of the Malaysian 
peninsula and is separated from the North Sumatra Basin by the Asahan Arch. The southern 
boundary is not geologically well defined and the Tertiary sediments are continuous with those of 
the South Sumatra Basin. Traditionally the boundary is drawn through the thin Tertiary sediments 
on the Kampar High represented by the Pre-Tertiary rocks of the Tigapuluh Mountains. 

The present day structural framework is derived from a combination of the inherited basement 
configuration and the Post-Miocene orogenic structures. The Central Sumatra Basin is the 
shallowest of the Sumatran back-arc basins; most of the basin is less than 1,800 m deep, although 
a few small grabens contain over 3,000 m of strata. 

Various litho-stratigraphic names have been used to describe the sequence in this basin. The term 
Kalesa Formation has been used as an equivalent to the Pematang Formation (De Coster, 1974), 
but has been dropped from recent compilations. The Sihapas has been regarded as a group 
(Sihapas Group) by PT Caltex (Wongsosantiko, 1977), being composed of Menggala, Bangko, 
Bekasap, and Duri Formations. The terms Binio Formation and Korinci Formation have also been 
used as equivalents to the upper and lower Petani Formation by PT Stanvac in the southern part of 
the basin. 

The Tertiary deposition in the Central Sumatra Basin began with mottled clays, carbonaceous 
mud, and fine sand and silt of the Pematang Formation (Eocene-Oligocene), in rivers and lakes, 
confined at the first to fault-bounded troughs. In the northern part of Central Sumatra, coal seams 
and massive, dark brown, lacustrine shales, apparently rich in organic content were deposited in a 
reducing environment. 

The thickness of the Pematang Formation is controlled by faults cutting basement and extending 
into the formation with some contemporaneous movement. After the troughs were filled, the 
Pematang Formation overlapped onto adjacent high areas, with several high platforms with no 
deposition up until the Miocene. 

Uplift, folding, and faulting, probably accompanied by minor intrusion of granite, succeeded the 
Pematang deposition in Oligocene to Miocene times (Eubank and Makki, 1981). Conditions 
became progressively more marine throughout the Early and early Middle Miocene. The resultant 
transgression leads to the deposition of the Sihapas Group, which consists mainly of sandstone 
with minor intercalations of shale, coal, and locally, limestone at the base. The sediments of the 
Sihapas Group were deposited in continental to marginal marine environments ranging from fluvial 
channel to coastal plain and coastal barrier complexes. 

The Sihapas Group, which eventually spread over the entire basin and westwards over the present 
position of the Barisan Range, was succeeded by the fully marine Telisa Formation (Lower to 
Middle Miocene). The transgressions represented by the Telisa Formation led to marine conditions 
gradually advancing from the southwest, so that the Lower Telisa in the southwest is a time-
equivalent of the Upper Sihapas in the northeast (Mertosono and Nayoan, 1975). 

Sedimentation was continuous in the Upper Miocene in the deepest parts of the basin, but uplift 
and folding, accompanied by intrusive and extrusive igneous activity, led to erosion of Lower 
Middle Miocene and Lower Miocene strata, particularly in the present-day coastal plain in the east, 
where some Miocene planktonic zones are absent. 

Sedimentation continued in the Upper Miocene with deposition of the Petani / Muara Enim / Korinci 
Formation (depending on the author), a generally regressive, shaley sequence, slightly sandy at 
the base, including a sandstone facies in the northwest. 
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Deposition of the Petani Formation continued under conditions that became paralic (coal forming) 
in the Pliocene, until halted by the Barisan Orogeny in the Late Pliocene. The orogeny, as in the 
North Sumatra Basin, has continued until the present day. 

 

 

Figure 5.2 Correlation of various stratigraphic units according to different authors and companies. The target 

coal-bearing formations in Central Sumatra, under various names and according to different authors, are 

shown as green patches. Deposits such as Cerenti are noted within Muara Enim Formation rocks according 

to Suwarna et al. (1991) whilst other authors note the Cerenti sediments as belonging to the Petani or 

Korinci Formation. 

 

The regional published geological maps of the Rengat Quadrangle (N. Suwarna, T. Budhitrisna, S. 
Santosa and S. Andi Mangga,1994) and the Solok Quadrangle, Sumatra (P.H. Silitonga, and 
Kastowo, 1995), covering the area of interest show that two formations occur within, or adjacent to, 
the concession area. They are, from youngest to oldest, the Kasai Formation (also known as 
Palembang Formation), Muara Enim Formation, Air Benakat Formation, and Gumai Formation 
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(Figure 5.3). Quaternary Alluvium also occurs in some areas, particularly adjacent to river channels 
that cross the area. 

5.2.1 Alluvium (Qal) 

The recent alluvium (Qa/Qal) generally comprises unconsolidated mud, silt, sand and gravel 
deposited within the active fluvial systems, as unconsolidated fine to coarse sediments in 
depositional basins and sands, gravels and paleodune systems in active coastal environments. 

5.2.2 Kasai Formation (Qtk) – Palembang Formations – Lower and Upper 

Most surface sediments in the South Sumatra basin are of this unit, but due to its soft rocks 
exposures tend to be poor and far apart. The lower 250-350 meters are characterized by common 
fine-grained, rhyolitic tephra (acid air-transported volcanics), i.e. yellow-white pumice tuffs (often 
with clear bi-pyramidal quartz crystals and black hexagonal biotite flakes and tuffaceous 
sandstones. Coals are absent. Conglomeratic sandstones and plant material are rare. The upper 
part of the member (300-500 meters thick) still has common quartz-rich pumice tuffs, but also 
contains common cross-bedded coarse sandstone and pumice-rich conglomerate beds. 

For the first time erosional products from older formations (Telisa, Lahat, Saling, etc.) are found, 
suggesting uplift and significant erosion of the Gurnai Mountains within this period. Much of the 
upper Palembang may be regarded as synorogenic deposits, developed mainly in synclines. 
Depositional facies are fluvial and alluvial fan with frequent ash falls (non-andesitic). 

Fossils are rare, only some fresh-water molluscs and plant fragments have been reported (Musper 
1933, 1937). Most likely age is Late Pliocene to Pleistocene. 

5.2.3 Muara Enim Formation (Tmpm) 

In the Muara Enim Formation, the top and bottom is defined by the upper and lower occurrence of 
laterally continuous coal beds. The thickness of the formation in the area around Muara Enim and 
Lahat is around 500-700 m of which approximately 15% is coal. Where the member is thin, coal 
beds become very thin or are absent, suggesting subsidence rates played an important role in coal 
deposition and preservation. Where studied in detail, the formation consists of stacked shallowing-
upward para-sequences, typically 10-30 metres in thickness, with shallow marine or bay clays at 
the base and shoreline and delta plain facies (sand, clay, coal) at the top. Sands may be 
glauconitic and contain volcanic debris. Especially the upper part of the member clear bi-pyramidal 
quartz and light-coloured acid tuffs are common. In most of the basin, the coals are low-grade 
lignites. 

Only around young andesite intrusions, such as in the operating areas of PT Bukit Asam Tbk., the 
lignites have been altered to high-grade coal. In this area coal occurs in three groups: an upper 
(with 6-7 seams), middle, and a lower group (Merapi seam; 8-10 metres). The roofs of coal seams 
may be silicified, especially where overlain by tuff beds (volcanic ash falls). At their base, root 
horizons and in-situ tree trunks may be found, suggesting most coals are autochtonous. Tree 
species identified from the coal, point to upland forest conditions and no elements of mangrove 
swamp vegetation have been reported (Musper, 1933). The age of the formation has never been 
determined accurately but is most likely within the Late Miocene - Early Pliocene. 

5.2.4 Air Benakat Formation (Tma) 

The Air Benakat Formation comprises alternations of claystone and sandstone, with intercalations 
of calcareous conglomerate, marl and siltstone. Towards the top, sandstone units become 
common with locally occurring coals. Sandstones found towards the top of the sequence are 
medium to coarse-grained, glauconitic and contain plant fragments with thin intercalations of coal 
and lignite. The thickness of this formation is interpreted to be approximately 500 metres and the 
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distribution is dominantly in the eastern half of the quadrangle in main fold belt. The age of this 
formation is interpreted to be late Middle Miocene to early Late Miocene.  

5.2.5 Gumai Formation (Tmg) 

The Gumai Formation comprises shales, with alternations of fine-grained sandstone and locally 
marls and limestone. The formation is well bedded. The thickness of this formation is thought to be 
more than 700 m. The distribution is dominantly around the Telisa and Rawas Rivers in the eastern 
half of the quadrangle. The age of this formation is assumed to be late Early Miocene to early 
Middle Miocene. 

5.3 Regional Structure 

Along the Java-Sumatran trench system the Indo-Australian plate is subducting under the Eurasian 
plate with a convergence rate of 75 mm/yr (Minster and Jorda, 1978; De Mets et al., 1990). 
Analysis of slip vectors deducted from earthquake focal mechanisms suggests an approximately 
northern -trending convergence between these two plates (Jarrard, 1986; McCaffrey, 1991). Off 
Java, where the average trench azimuth is approximately N100°E, the convergence is nearly 
normal to the Java Trench and is essentially accommodated by the subduction process. 
Conversely, because the azimuth of the Sumatra Trench west of the Sunda Strait is N140°E the 
convergence is oblique. 

Mechanically, this convergence obliquity has to be accommodated both by subduction (a 
convergence component normal to the trench) and strike-slip deformation (a convergence 
component parallel to the trench). The strike-slip deformation is interpreted as being located along 
the Great Sumatran Fault System (Fitch, 1972; Jarrard, 1986). This NW-trending fault zone is a 
major, 1650-kilometer-long structure of, right-lateral strike-slip fault segments that follows the 
Sumatra magmatic arc and parallels the trench, from north to south, from the Andaman Sea back-
arc basin to the Sunda Strait extensional fault zone. The slip rate of the Great Sumatran Fault has 
been indirectly estimated, from global plate motions and the opening rate of nearby basins, and 
directly calculated from measurements of offsets along its trace.  

Assuming that the Great Sumatran Fault zone is accommodating all the trench-parallel 
components of the convergence between the Indo-Australian and Eurasian plates, the slip rate of 
the Sumatra Fault System should range between 30 and 50 mm/yr (Jarrard, 1986). This slip rate 
on the Sumatra Fault System appears high when compared to the relatively moderate activity of 
the crustal seismicity and the slip rate estimated in southern Sumatra. High resolution SPOT image 
analyses of the Great Sumatran Fault trace have confirmed its right lateral strike-slip style. 

Precise offset measurements performed along the Sumatra Fault System have shown that its 
dextral slip rate increases to the northwest (Bellier et al., 1993), from 6+4 mm/yr in southern 
Sumatra (at about 5°S) (Bellier et al., 1991) to 28 mm/yr (Shieh et al., 1991) in northern Sumatra, 
near Lake Toba (at about 2°10’N). However, the northern Sumatra Fault slip rate is still too low to 
accommodate the whole trench-parallel component of the convergence. This suggests that a 
combination of two models should accommodate the 30 mm/yr slip rate difference between 
northern and southern Sumatra; that is, slip transfer to the Mentawai Fault Zone (Diament et al., 
1991, 1992; Malod et al., 1993) along the Batee Fault link and northwest ward stretching of the 
fore-arc platelet (McCaffrey, 1991), to explain the along-strike variation in slip rate south of the 
Batee Fault. 

In the area of the concession, the sedimentary sequence is still influenced by this tectonic regime, 
with a series of synclines and anticlines trending in a northwest-southeast direction and a north-
south direction. The continued tectonic activity to this day has resulted in recent re-activation of 
faults, both northeast-southwest transfer faults and arc-parallel sympathetic faults trending west-
northwest to south-southeast. 
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Figure 5.3 Regional geological map showing the various formations in relation to the area of interest.
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5.4 Adjacent Properties 

The BNR concession areas are in the proximity of PT Riau Baraharum (RBH) that is currently 
producing coal and adjacent to the AAM concession in the northeast. The data source for the 
information is provided from the company profile data available publically from several sources, 
including the company web site www.rbhcoal.com. 

The PT Riau Baraharum (RBH) area is a PKP2B (coal contract of work) located within the 
Kabupaten Indragiri Hulu, on the northeast side of the Tigapuluh Mountains, a northwest trending 
belt of metamorphic rocks between Jambi and Riau. RBH is the only remaining PKP2B concession 
in the Kabupaten of Indragiri Hulu and at present covers 24,450 ha from an originally granted 
97,969 ha on the 15th of August 1994. The operations are based on approximately 50,000 metres 
of drilling, inclusive of geophysical logging and quality sampling. 

At present it has a reported minable reserve of approximately 21 Mt of coal in two deposit areas, 
the Kasai-Kelesa and the Siambul deposits. There are 5 other deposit areas reported, with an 
estimated resource of more than 70 Mt. It is not stated if these resources and reserves are 
reported in accordance with any public reporting code (source: Indonesian Coal Book 2010/2011). 

The coal deposits are hosted within the Muara Enim (Korinci Formation of De Coster, 1974) or the 
Air Benakat Formation. The quality of the coal has been upgraded due to the influence of the 
tectonism that formed the Tigapuluh Mountains.  

According to the RBH company profile, mining is conducted by open cut truck and shovel 
operations. The initial production rate was between 0.55-0.75 Mtpa, increasing to 1 Mtpa by 2006. 
It was reported that the company planned to produce 3 Mtpa in 2010 but data subsequent to that 
report has not confirmed whether this rate was achieved. The coal is hauled to the Sungai Mumpa 
port area, a distance of 92 km from the mine area. 

The dock facility is constructed to receive 300 foot barges and includes a 500-800 tph crusher with 
a 1,200 tph loading conveyor. The coal is transported by barge to the trans-shipment point at 
Muara Bangkong (105 km by river) where the coal is be loaded to Handy-sized or Panamax 
geared vessels for export. 

An appraisal of the bathymetric charts of the Sungai Indragiri around Mumpah shows the water 
depths are adequate for barging with a channel between 5-10 m in depth and 200-500 m in width 
developed between Mumpah and Muara Bangkong and in the Muara Bangkong area water depths 
are greater than 20 m within 1-2 km of the river mouth. 

There is no direct correlation between the deposits within the RBH concession area being mined 
presently and the resources reported in this IQPR. 
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6 DATA COMPILATION AND REVIEW 

6.1 Data Sources 

The data is provided by BNR for the concession areas and included softcopies of the exploration 
results, drilling data and other ancillary data relating to the concession areas and has been 
reviewed and provided as is for this report. GMT has experience within the area of the concession 
and it is believed that the data is reported as collected. 

Currently, there is no data to support the geotechnical or hydrological aspects of mine design but 
this data could be acquired during any further drilling of the deposit area. The basic exploration 
data is generally archived in digital formats such as Excel or as PDF files. The general list of data 
available for the BNR concession area and the type is outlined in Table 6.1. 

Additional data was accessed through the GIS (Geographic Information System) operated by GMT 
in Jakarta, including Bakosurtanal information, digital geological information, digital structural 
information, access maps, location maps and tenement information databases. Satellite images 
were also acquired from Google Earth to assess certain aspects of the concession location and 
potential development options. 

 

Data Set Description Have 
Digital 
Format 

Hard Copy 
Format 

Tenement 
Data 

Legal documentation with concession coordinates Yes Pdf  

 
Details of when the licence was issued, the tenure and 
the expiry date 

Yes Pdf  

 Details of interests in the concession Yes   

Surface 
Data 

Digital terrain model or all topographic survey data Yes Dxf  

 
Borehole survey data, survey reports, reports on datum 
setup 

Yes Excel,Jpg  

 
Roads, Rivers, protected and commercial forest, villages, 
exempted land from concession 

Yes   

 Province and region boundaries Yes   

 Local government principal offices Yes   

 
Area of plantation/mining, proposed extension to existing 
operations 

Yes   

 Concession boundaries Yes Pdf, Dxf  

 
Existing jetties or loading points for barges, obstructions 
to barge transport 

Yes   

 Other obstructions to mining Yes   

Geology 
data 

Coal Outcrops, trench and other surface geology data 
with any analytical results 

Yes Pdf, Excel  

 
Drill hole data, collar locations, method of survey, depth 
of holes, lithology logs and assay data 

Yes Excel, Jpg  

 
Information on sampling procedures, special procedures, 
quality control sampling, blanks and standards 

Yes Pdf  

 Any remote sensing information, geophysical surveys, etc Yes   

 All analytical data, list of sample submissions and returns Yes Pdf  

 
Information from surrounding concessions - relevant to 
concession 

Yes Pdf  

 
Core photographs, RQD data, any other data such as 
drilling data, core recovery data, core run data 

Yes Pdf  

 Original analysis data sheets for validation (QUALITY) Yes Pdf  

 Geological models from Mincom N/A   

 Geological reports, internal or external Yes Pdf  

 Geological maps, drill plans, mine designs, etc Yes Excel, dxf  
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Data Set Description Have 
Digital 
Format 

Hard Copy 
Format 

Other Data 
Any marketing studies or other information on 
development options 

Yes Pdf  

 Metallurgical testing completed N/A   

 Environmental studies Yes Pdf  

 Feasibility or scoping studies Yes Pdf  

 Other consultant reports or references Yes Pdf  

Data 
formats 

Data files, with headers and explanations of codes used, 
databases 

N/A   

 
CAD files and GIS formats such as Autocad, Mapinfo or 
ArcGIS 

Yes Dxf  

Table 6.1 List of data received from BNR relating to the coal concession areas being reviewed. It should be 

noted that in the normal progression of a project, some of the data will become available in the future. 

 

6.2 Data Treatment & Validation 

The data was reviewed and reloaded into a format suitable for geological modelling. More 
importantly, the data from geophysical logs was checked to ensure the correct seam intervals were 
recorded for the coal intercepts. The raw analytical data intervals were cross-checked against the 
geophysical logs and sample interval tables to ensure recoveries of sample were sufficient. 
Topographic data sets were reviewed and collar positions checked against drill plans. 

In addition, the correlations of the various seams were checked to ensure the geophysical 
character of the seam was consistent and the correct splits were applied to the seam stratigraphy. 

The following points were noted during the data verification on the first period of exploration drilling 
program completed in 2011: 

a. The laboratory report reported that the sample bags were not adequately sealed when 
received at the laboratory and, as such, moisture losses may have occurred during transit 
of the samples to the laboratory. A review of the data indicated no significant difference in 
Total Moisture from these earlier samples when compared to later quality analyses. 
Therefore, we are confident that there was no material moisture loss from these earlier 
samples and their inclusion in the quality model for the deposit represents no material risk; 

b. A number of drill hole geophysical logs were not available for review (3 holes from the 51 
holes completed did not have geophysical logs); 

c. The core from the drilling is stored at the project site and provided some information on the 
geology; and, 

d. Geological logs have been provided but remain basic in detail. 

The geological database was re-constructed and an amount of hard copy data re-digitised. 

Subsequent drilling programs in 2012 and 2015 were completed in accordance with best practice 
and the data was supplied to GMT during the course of the exploration programs for validation and 
uploading to the geological database at regular intervals. The data from the 2012 and 2015 
exploration drilling programs is of better quality than the 2011 program, a result of additional 
training and implementation of operational procedures under the guidance of GMT at the start of 
the 2012 drilling program. 

It is recommended as the project progresses that more attention is made towards systematically 
archiving data in a format suitable for archiving, such as a database structure in Access or SQL. 

6.3 Exploration History 

All information regarding the previous exploration (from 2011), including detailed geological 
mapping and the drilling programme, has been compiled in the following reports provided by BNR: 
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a. Samantaka & Ausindo Detailed Geological Mapping Report of Coal Potential at the 
Peranap Area, Indragiri Hulu Regency, Riau, August 2011, authored by PT Sinergi Heksa 
Utama; 

b. Ausindo & Samantaka Coal Potential Report at the Peranap Area, Indragiri Hulu Regency, 
Riau; and 

c. Prospecting Geological Report for EAP exploration area in Riau Province, Sumatra Island, 
Indonesia, 7th November 2011, authored by China Northeast Coalfield Geological Survey 
Bureau Exploration Design Institute.  

First phase exploration was conducted in 2006, including surface survey and outcrop mapping, 
with reported coal outcrops inside the areas of interest. A detailed surface geological mapping 
program was conducted from 15th May to 27th July 2011, for a period of 74 days. 

During the detailed geological mapping 17 coal occurrences were found, comprising 12 outcrops 
and 5 test pit exposed sub-crops. Four individual seams were interpreted from the 17 outcrops, 
being seams A, B, C, and D. The thickness of the outcrops was determined to be between 0.12-
1.90 m. The coal outcrops observed are concentrated in an area of slightly domed topography and 
commonly had a strike trending northwest to southeast and a dip direction to the northeast and 
southwest at angles ranging from 5 to 63°, indicating that an anticline structure has developed in 
the area, with the anticline axis trending northwest-southeast. This is consistent with the regional 
stratigraphic interpretation for the area. 

A number of samples were collected and the assay results, completed by PT Sucofindo, returned 
average values of total moisture at 40.83%, inherent moisture at 19.20%, ash at 9.22%, volatile 
matter at 39.35%, fixed carbon at 32.33%, total sulphur at 0.43%, a heating value of 4,905.75 
kcal/kg (adb, Air-dried basis) and a HGI (Hardgrove Grindability Index) of 56.75. 

The summary of outcrops noted in the field is shown in Table 6.2 and the resulting quality analysis 
is outlined in Table 6.3. The location of the coal outcrops is shown on Figure 6.1. 

Following the detailed geological mapping program, a drilling program was conducted between 6th 
August 2011 and 27th October 2011. In all, 51 boreholes were drilled in the first phase of drilling 
programme under the supervision of the concession owners from with a total combined depth of 
4,039 m. In all, 48 drill holes were geophysically logged out of the 51 completed. 

An evaluation of the results by GMT led to the recommendation to drill further holes on a pre-
determined optimum pattern for resource estimation. This led to a second drilling program of 103 
holes from 21st October 2012 until 15th December 2012 with a total combined depth of 8,643 m. All 
holes were geophysically logged. 

A third drilling program commenced in 2015 and continues. This drilling focused on infill drilling 
within the planned initial open pit area and further grid drilling on extensions of the deposit area to 
the north and east. As of the 31st December 2015, a total of 656 drill holes have been completed 
for 43,878.35 m of advance (including pilot holes with a partially cored twin), with all holes 
geophysically logged apart from 3 holes due to down hole conditions. 

Detailed total station topographic surveys in the IPPKH area and photogrammetry topographic 
surveys over the remainder of the concession were completed and geotechnical drilling completed. 
The project commenced development and pre-stripping is currently underway. A number of site 
facilities are in progress of construction or have been completed. 
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No Name LONG LAT Elv Strike Dip Coal Thick Sample Code Remarks Seam Seam Correlation 

1 AS-02-CO 101.95041 -0.67298 82 257 12 0.4 AS-02-CO  C M4L 

2 RT-03-CO 101.96546 -0.66914 85 320 6 >1.09 RT-03-CO-230511 Test Pit D M1L 

3 AG-03-CO 101.94726 -0.68029 90 105 63 >0.5 AG-03-CO  A M4L 

4 IZ-03-CO 101.94196 -0.67575 87 215 20 0.12 IZ-03-CO  B M2L 

5 FT-05-CO 102.03674 -0.7236 88 285 18 >0.61 FT-05-CO  D M6L 

6 RN-02-CO 101.95029 -0.67906 88 232 20 0.4 RN-02-CO/A/B  A M5L 

7 RT-12-CO 101.91123 -0.7769 90 145 25 0.28 RT-12-CO-280511  A - 

8 RT-10-CO 101.98223 -0.72208 94 228 13 1.9 RT-10-CO Test Pit A M7 

9 IZ-14-CO 101.9655 -0.68982 83 320 15 0.46 IZ-14-CO 07-06-2011 Test Pit C M3 

10 AH-21-CO 101.97012 -0.6998 86 287 5 0.83 AH-27-CO 13-06-2011 Test Pit A M4L 

11 AS-16-CO 101.98216 -0.70906 86 265 12 0.51 AH-16-CO 09-06-2011  A M6L 

12 AS-17-CO 101.9821 -0.70887 104 265 12 >0.71 AS-17-CO 09-06-2011 Test Pit A M6L 

13 AS-18-CO 101.98005 -0.70818 95 265 12 >0.5 AS-18-CO  A M6L 

14 AH-25-CO 101.93454 -0.67515 74 200 20 0.4 AH-25-CO 13-06-2011  C M1L 

15 AH-27-CO 101.94331 -0.66971 89 233 10 0.4 AH-27-CO 13-06-11  C M2L 

16 AG-17-CO 102.04344 -0.75338 116 280 7 0.28 AG-15-CO  C - 

17 SU-03-CO 101.96431 -0.69561 82 341 13 0.2 SU-03-CO  B M3 

Table 6.2 Name and location of the outcrop sampling in the area of interest and correlation with the borehole nomenclature as utilized for the geological modeling. 

 

NO Out Crop Name 
Result 

Remarks 

(%AR) TM (%ADB) IM 
(%ADB) 

Ash (%ADB) VM 
(%ADB) 

FC (*%ADB) TS 
(IP) 
HGI 

CV 
(kcal/kg ADB) 

1 RT-03-CO 47.22 19.16 10.48 39.05 31.31 0.27 71 4704 Clean 

2 AH-21-CO 43.78 19.03 16.12 38.24 26.61 0.65 58 4348 with Parting 2 and 3 cm 

3 AS-17-CO 41.21 18.53 7.79 40.82 32.86 0.31 57 5195 Clean 

4 RT-10-CO 43.11 20.09 2.49 39.28 38.14 0.48 41 5376 Clean 

Table 6.3 Results of the analysis conducted of the outcrop sampling in the area of interest. 

 

 

 

 



PT GMT Indonesia BNR Coal Project 

 

1179 BNR.IQPR.2016.07 Page 43 

 

 

Figure 6.1 Location of coal outcrops mapped in the BNR area of interest (including test pit exposures), dominantly in the northwest corner of the SB concession 

area. 
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6.4 Drilling Programmes 

A total of 51 boreholes were drilled in the first phase of drilling programme under the supervision of 
the concession owners from 6th August 2011 until 27th October 2011 with a total combined depth of 
4,210 m. In all, 48 drill holes were geophysically logged out of the 51 (detailed in Appendix 1, Table 
A1.1). 

As a recommendation of the first initial phase drilling programme (GMT report no 1179 
RIAU.RES.2012.09), an additional 103 boreholes were drilled from 21st October 2012 until 15th 
December 2012 with a total combined depth of 8,643 m. All 103 drill holes were geophysically 
logged (detailed in Appendix 1, Table A1.2). 

CV Berkah Rezki Ibnu was contracted to do the drilling. PT Khansa Mulia was contracted to 
manage each well site during the drilling of each hole and PT Velseis Indonesia was contracted for 
the geophysical logging. Each of CV Berkah Rezki Ibnu, PT Khansa Mulia and PT Velseis 
Indonesia are third party contractors, independent from BNR. GMT partially supervised and 
actively monitored each third party contractor during the works for the second phase of drilling in 
2012. 

A third drilling program commenced in 2015 and continues at the time of this report. As of the 31st 
December 2015, a total of 656 drill holes have been completed for 43,878.35 m of advance in the 
third drilling program. A large number of these holes have been completed in the area of the sub-
crop for seam M5 and M7 and are considered development drill holes with a spacing of 100 x 100 
m. In other parts of the deposit, the drill hole spacing within the area of the deposit ranges from 
200 x 200 m to 400 x 400 m. 

CV Berkah Rezki Ibnu was contracted to do the drilling, whilst PT Geosindo Noesantara was 
contracted to manage each well site during the drilling of each hole and CV Martiel Cahaya was 
contracted for the geophysical logging during the third drilling phase. 

The location of the drill holes from the various drilling programme is shown in Figure 6.2. 

The methodology of the various drilling phases outlined as follows: 

 The drill site was selected and the site assessed for any risks for drilling operations, such 
as unstable embankments and potential contamination of surrounding waters; 

 The drill sumps for water re-circulation were manually prepared; 

 The drill rig was set up on position by hand-carrying or winching the equipment to the 
location and being assembled by the drilling crews; 

 The drill hole was completed under the guidance of the well-site geologist to the depth 
planned or in consideration of new information obtained from adjacent drilling; 

 The well site geologist made notes on chip lithologies during open hole drilling, checked 
cored intervals and logged core intervals for recovery and geological data, wrapped coal 
intercepts in plastic and photographed the core; 

 On the completion of the hole (in most cases where it was considered obtainable with 
safety), the hole was logged using a geophysical probe and the results assessed, if 
recovery of the coal seam was less than 90% as defined by the geophysical log, the hole 
was re-drilled if it contained a significant coal seam; 

 The geophysical log was assessed to determine sample intervals and if all was deemed 
correct, the drill rig was moved to the next location; and 

 The drill hole collars were cemented and the hole number inscribed in the PVC casing in 
the collar of the hole for future reference. 

Down hole geophysical logging was conducted using a Recsalog Digital Data Logger (10 channel, 
type RG-410). The data was presented as LAS files and hardcopy prints of the geophysical profile 
of each bore hole. The hard copy scaled prints were used to determine the correct coal intervals, 
positions of the coal seams in the hole and to ensure the recovery was in accordance with the 
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requirements of the programme. The LAS files were imported into Minex software for interpretation 
and correlation. 

Geophysical logging provides a high degree of certainty of data accuracy. The typical suite of 
geophysical parameters for coal exploration includes natural gamma, in situ rock density and 
caliper (borehole diameter). The data obtained from geophysical logs includes seam depth and 
thickness, seam partings, indicative seam quality (ash), seam correlations and, in some areas, the 
identification of faults.  

All holes have been drilled either “open hole” (that is, non-cored) or with “touch” coring of 
intersected coal seams (that is, partially cored). This methodology is acceptable in terms of 
providing reliable seam data, subject to the following observations with regard to the data reliability: 

 Open hole drilling supplemented by geophysical logging gives a sufficient order of accuracy 
for resource estimation and this methodology is widely applied in the Indonesian coal 
industry; 

 Open hole and geophysical log data is supplemented by coal quality coring for coal 
analyses from the seam but at different locations in a sufficient quantity to delineate the 
quality of the coal within the seam; and 

 “Touch” coring is widely used in the Indonesian coal industry as it is less costly and faster 
than re-drilling holes, and this methodology is acceptable when supported by geophysical 
logging and core recoveries exceed 90% in cored sections of coal seams. The method 
involves open hole drilling to a depth of the interpreted coal seam then switching to coring 
to collect the coal seam sample, subsequently the hole is reverted to open hole methods 
until the next interpreted intersection of a coal seam, where the drilling method is reverted 
to coring to collect a cored interval of that seam. 

As information on the location of the seam becomes more accurate, the cored sections are pre-
planned. This was completed within the 2012 and 2015 drilling within the IPPKH area, where GMT 
provided seam predictions from the regularly updated geological model. The geologists followed 
the seam predictions and the relevant intervals cored fully, with no loss of the seam roof. In wider 
spaced drilling external of the IPPKH area, touch-coring was the preferred method as the seam 
predictions from the geological model in the peripheral areas was not accurate enough to employ 
seam prediction coring. 

Reviews of the data from the geophysical logs, drill hole logs and sampled sections by GMT has 
found no issues relating to the recovery of the sampled coal sections by touch coring methods and 
any minor losses of roof material due to this drilling method. Detailed seam sampling (described in 
Section 6.4.1) shows there is no consistent material variation between the seam top and the 
remainder of the seam. Therefore, we consider the risk associated with this drilling method as 
minimal on the overall Resource estimation methodology and has no material effect on the coal 
seam quality model defined. 
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Figure 6.2 Concession map of the relevant portion of the SB concession showing the drill locations completed within the area. 
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6.4.1 Sampling Method and Approach 

Sampling of coal seams generally follows the standard method for coal sampling and is described 
as follows: 

a. Samples are wrapped in plastic wrap when the coal is removed from the drill splits to 
preserve total moisture; 

b. The coal core is transferred to the core farm area for checking and sample mark-up, this 
has been completed, as attested by the remaining core on the project site; 

c. The sample sections are numbered and individual plies and other material are sampled 
sequentially and placed in a plastic bag, which is then sealed, or the entire seam section is 
collected as a single sample. The latter has been implemented for the project, with each 
seam sampled fully; and 

d. The plastic wrap is retained on the core samples, even when transferred to the sample 
bags. 

The normal sampling technique follows the procedure as outlined in Table 6.4. This procedure has 
been followed at the site, with most seams sampled correctly and fully. There are few partings 
requiring the splitting of samples according to the scheme in Table 6.4. 

 

Description Interval Interval Thickness Sampling Procedure Used 

    

Roof  0.10 m Sample 0.10 m of seam roof material (non-coal) 

Coal 
 0.10 m Sample 0.10 m of ply top material as a single sample 

  
Sample the main body of coal, if parting is less than 0.10 m 
then sample with the coal body 

Parting  < 0.10 m 

Coal 
  

 0.10 m Sample 0.10 m of ply bottom material as a single sample 

Parting  ≥ 0.10 m and < 0.30 m Sample as a single sample 

Coal 

 0.10 m Sample 0.10 m of ply top material as a single sample 

  
Sample the body of coal as a single or series of samples, to 
be composited at the lab if required 

 0.10 m Sample 0.10 m of ply bottom material as a single sample 

Parting 

 0.10 m Sample 0.10 m of parting roof as a single sample 

  
If parting thickness is >0.30 m then sample roof and floor of 
parting as separate samples, parting body is not sampled 

 0.10 m Sample 0.10 m of parting floor as a single sample 

Coal 

 0.10 m Sample 0.10 m of ply top material as a single sample 

  
Sample the body of coal as a single or series of samples, to 
be composited at the lab if required 

 0.10 m Sample 0.10 m of ply bottom material as a single sample 

Floor  0.10 m Sample 0.10 m of seam floor material (non-coal) 

Table 6.4 Schematic for the normal sampling of coal seams based on Indonesian practice. 

 

In some deposits, selection of roof and floor material is also conducted. Generally, this material is 
not analysed unless a specific problem is encountered in determining loss and dilution 
characteristics during the mining process. Normally, these samples collected would be stored in 
sealed bags at the laboratory. Roof and floor samples were collected for a number of cored 
sections (refer to Section 7.5). 
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6.4.2 Sample Preparation, Analyses and Security 

The core sample is sampled as whole core (no splitting) from the core trays after the drill hole has 
been completed by the geologist, in accordance with the established procedures. No sample 
preparation is conducted on site, with the whole core placed into plastic bags and dispatched to the 
laboratory. 

Security of samples is rarely an issue in the Indonesian coal industry. Chain of Custody was not in 
place for the drilling samples other than standard laboratory dispatch and instruction letters. 

During the programme (2011 and 2012), no cross-checks were made between laboratories. 
Normally, this would be standard in an exploration programme but was not conducted in this case, 
possibly due to the preliminary nature of the drilling programme. Some cross-checks between 
laboratories have been made during the 2015 drilling program. 

The samples were then dispatched to the PT Sucofindo laboratory in Pekanbaru and analysed for 
the following quality parameters: 

 Total Moisture (TM)  ASTM D3302-07a 

 Inherent Moisture (IM) ASTM D3173-03 (Re-08) 

 Ash Content (Ash)  ASTM D3174-04  

 Volatile Matter (VM)  ASTM D3175-02 

 Fixed carbon (FC)  by difference (ASTM D3172-89 (Re-02)) 

 Total Sulphur (TS)  ASTM D4239-05 Part B 

 Calorific Value (CV)  ASTM D5865-07 

 HGI    ASTM D409-02 

Sample preparation was conducted in full accordance with ASTM D-2013-04 procedures. 

In the recent drilling programme (2012), coal samples dispatched to PT Geoservices laboratory in 
Padang, Indonesia and analysed for the following quality parameters: 

 Total Moisture (TM)  ASTM D3302/D3302M-2010 

 Inherent Moisture (IM) ASTM D3173-2011 

 Ash Content (Ash)  ASTM D3174-2011  

 Volatile Matter (VM)  ASTM D3175-2011 

 Fixed carbon (FC)  by difference (ASTM D3172-2007) 

 Total Sulphur (TS)  ASTM D4239-2008 

 Calorific Value (CV)  ASTM D5865-2010 

 Relative Density  AS 1038, Part 21.1.1-2008 

 HGI    ASTM D409/D409M-2011 

Sample preparation was conducted in full accordance with ASTM D-2013/D2013M procedures. PT 
Sucofindo and PT Geoservices are independent laboratory and analysis service providers and are 
fully internationally accredited laboratories. 

The analyses were only completed on the whole seam section or seam split (where the seam or 
seam split is greater than 0.50m), except for 7 samples where the seam was sampled internally to 
determine any variations in quality (refer to Section 7.5). The coal seams appear generally 
physically consistent internally, as evidenced by the geophysical logs and visual examination of the 
core photographs. It is normal practice in such low calorie lignite coal deposits to sample whole 
core greater than 0.5m in thickness and ply by ply sampling is rarely carried out as the seam is 
consistent internally and no visual or geophysical distinction of plies is evident in most cases. GMT 
has experience in assessing and drilling a large number of similar deposits in Sumatra and the 
general conclusion from each study has been the same. That is, any internal variation is not 
paramount when considering such low rank coal. 

In addition, this style of coal is not selectively mined, therefore, any slight variations internally 
within the seam are not considered during the mining process and the quality of the entire seam is 
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the defining factor in economic studies (apart from potential to lose high ash seam top and bottom 
due to poor quality or to minimise dilution, as discussed in later sections on Mining). 

The results of the sample analyses from the boreholes in the first phase of drilling (2011) are 
detailed in Appendix 1 (Table A1.4). The results of the sample analyses from the boreholes in the 
recent phase of drilling (2012 and 2015) are detailed in Appendix 1 (Table A1.5 and Table A1.6). 

We feel that the data presented for the project and the methodology used in collecting the data is 
of sufficient quality and scope for the compilation of a geological model and a derived Resource 
estimation. 
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7 COAL GEOLOGY 

7.1 Deposit Type 

The deposit type being investigated is a multi-seam coal deposit hosted within a sequence of 
Tertiary sediments dominated by the regionally significant coal-bearing formation, the Muara Enim 
Formation. Such deposits are common within a number of parts of Indonesia, dominantly in 
Kalimantan and Sumatra. The deposit would normally be exploited by open cast mining methods, 
using a standard truck and shovel operation. 

Based on the results of the data provided, GMT has reviewed the data and interpreted there to be 
a total of ten (10) coal seams, (M1 to M10) with some of the seams divided into an Upper and 
Lower unit (M1 U&L; M2 U&L; M4 U&L; M5 UU, U, L, L1&L2 and M6 U&L) occurring within the 
prospective coal-bearing corridor, as defined by the drilling exploration programs completed to 
date. The correlation of the coal seams was generated as a normal sequence, based on the 
assumption of a simple geological interpretation with the benefit of geophysical logging data as a 
control data set. The attributes of the coal seams defined from the drilling are outlined in Table 7.1. 

It should be noted that the statistical averages for the thickness outlined in the table are for the 
modelled coal seams, which may vary slightly from the raw statistical data. We have reviewed any 
variations and consider them within acceptable limits. Visual checks of the cross sections revealed 
that the points of observation have been honoured correctly for the seam intervals defined. 

The seam crop line of the coal seams generated from the geological model is shown in Figure 7.1. 

7.2 Seam Intercepts 

Ten seams have been delineated by the drilling to date (M1 to M10) with thicknesses ranging from 
a minimum of 0.12 m up to 5.20 m (Appendix 1, Table A1.3). The global average thickness is 1.12 
m. Due to the gentle dip of the coal seams and the vertical drilling, the true thickness of the coal 
seams intersected is close to the true thickness. 

7.3 Deposit Distribution and Structure 

The coal deposit defined by the drilling comprises a stratigraphic sequence that has been folded 
into a northwest-southeast trending anticline, with an apparent double plunging axial plane. This 
pattern is clearly displayed by the seam crop line map (refer to Figure 7.1) with the northwest 
section of the deposit showing the double plunging axis. The main deposit area dips to the north-
northeast at less than 5° on the northern wing of the anticline. Subsidiary seams also occur on the 
southern limb of the anticline and dip at steeper angles between 5-10°. 

This double plunging anticline remains a preliminary interpretation as the coal seam sequence to 
the northwest is difficult to correlate with the thicker seams to the east and southeast. It is possible 
that the main seams (predominantly Seam M5) actually folds back around the crest of the anticline 
before dipping back to the southwest on the opposite side of the anticline limb that contains the 
most drilling. This area is recommended for wide-spaced stratigraphic drilling to try to find the 
extensions of the Seam M5 sequence. 

The detailed structure in the southeast is less clear, mainly due to the lack of drilling data but the 
anticline can still be seen trending in the same direction, which is consistent with the regional 
geological maps of the area and the topographic imagery. 

The seams themselves conform to the dip slope defined in the topographic data, dipping to the 
northeast. The shallow dip of the seams mimics the topography, almost to the point where the 
depth below surface is constant down dip for the major seams. 
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No Parent Seam Child Intercepts 
Minimum 

Thickness (m) 
Maximum 

Thickness (m) Average Thickness (m) 

  IB         18.00 

1 M1 

M1U 11 0.25 0.55 0.36 

IB 
   

0.39 

M1L 11 0.25 0.55 0.36 

 
IB 

    
20.74 

2 M2 

M2U 26 0.10 0.50 0.26 

IB 
   

0.42 

M2L 26 0.10 0.80 0.29 

 
IB 

    
13.85 

3 M3   189 0.40 2.80 1.03 

 
IB 

    
12.19 

4 M4 

M4U 203 0.20 1.00 0.58 

IB 
   

0.28 

M4L 203 0.20 1.00 0.59 

 
IB 

    
17.36 

5 M5 

M5UU 58 0.25 1.40 0.65 

IB 
   

0.17 

M5U 339 0.25 2.95 1.49 

IB 
   

3.12 

M5L 340 0.20 2.69 1.40 

IB 
   

0.29 

M5L1 16 0.30 1.10 0.60 

IB 
   

0.02 

M5L2 2 0.20 0.24 0.22 

 
IB 

    
18.33 

6 M6  

M6U 182 0.10 2.10 0.54 

IB       0.74 

M6L 182 0.10 1.90 0.51 

 
IB 

    
12.51 

7 M6LL   139 0.30 1.25 0.60 

 
IB 

    
39.89 

8 M7   230 0.42 2.70 1.90 

 
IB 

    
29.95 

9 M8   9 0.27 0.70 0.48 

 
IB 

    
29.68 

10 M9   31 0.30 2.40 0.82 

 
IB 

    
17.76 

11 M10   10 0.47 1.56 0.78 

Table 7.1 Seam attributes with intercepts for the BNR concession areas, as derived from the geological data 

and in accordance with the geological model, with the oldest seam at the base. IB = interburden. 

 

 

 

 

 

 

 



PT GMT Indonesia BNR Coal Project 

 

1179 BNR.IQPR.2016.07 Page 52 

 

 

 Figure 7.1 Map showing the crop lines of the various coal seams within the deposit area generated from the geological model and the deposit structure. 
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7.4 Coal Quality 

A total of 177 samples have been collected from the main coal seams within the deposit area. The 
raw data statistics are shown in Table 7.2. Histograms of global quality data for all seams within 
the deposit are shown in Figure 7.2, Figure 7.3,  and Figure 7.4. 

The data shows the coal is a low rank coal, with a low sulphur content ranging between 0.08-
0.98% with a mean of 0.25%. The total moisture is variable, ranging between 27.88% and 50.11%, 
with a mean of 44.15% and the calorific value averages 3,410 kcal/kg (as received) with a range of 
2,226-4,304 kcal/kg (as received). The seam by seam quality maps are shown in Appendix 2. 

 

Parameter As Received Air-Dried 

  TM% 
Cv 

kcal/kg 
IM% Ash% VM% FC% Sul% 

Cv 
kcal/kg 

                  

Count 177 177 177 177 177 177 177 177 

Mean 44.15 3,410 14.84 8.94 40.84 35.40 0.25 5,210 

Mean Lower Conf. Limit 43.55 3,363 14.63 8.01 40.21 34.65 0.23 5,143 

Mean Upper Conf. Limit 44.74 3,456 15.06 9.86 41.48 36.15 0.26 5,276 

Variance 16.34 99,042 2.05 38.75 18.22 25.56 0.01 202,588 

Standard Deviation 4.04 314.71 1.43 6.23 4.27 5.06 0.12 450.10 

Mean Standard Error 0.30 23.66 0.11 0.47 0.32 0.38 0.01 33.83 

Coefficient of Variation 0.09 0.09 0.10 0.70 0.10 0.14 0.48 0.09 

Minimum 27.88 2,226 10.39 1.58 27.35 2.14 0.08 3,378 

Maximum 50.11 4,304 19.83 36.92 62.66 41.53 0.98 5,890 

Range 22.23 2,078 9.44 35.34 35.31 39.39 0.90 2,512 

Median 45.16 3,413 14.93 6.84 41.04 36.52 0.22 5,306 

Median Error 0.03 2.23 0.01 0.04 0.03 0.04 0.00 3.18 

Percentile 25% (Q1) 41.78 3,224 14.10 4.95 38.90 34.77 0.18 5,074 

Percentile 75% (Q3) 47.23 3,593 15.80 10.36 42.54 38.05 0.28 5,487 

Table 7.2 Descriptive statistics for the combined quality database
2
. 

 

                                                

2 Confidence limits for the mean (LCL and UCL) are an interval estimate for the mean at 95% confidence. A confidence interval 

generates a lower and upper limit for the mean. The interval estimate gives an indication of how much uncertainty there is in the 
estimate of the true mean. The narrower the interval, the more precise is the estimate of the mean. 
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Figure 7.2 Histogram of total moisture (%) for all data/seams 

Typically, the coal would be classified as lignite. The quality is suitable for supply as a thermal coal 
to domestic electricity producers or could be utilised for feed to an adjacent mine mouth power 
station. Supply to an Independent Power producer (IPP) running a Mine Mouth Coal Fired Power 
Station (MMCFPS) would seem the most likely scenario to maximise the Resources contained 
within the SB concession area. This is discussed in later sections relating to the coal Reserves. 

 

 

Figure 7.3 Histogram of ash content values (%) for all data/seams. 

 

 

Figure 7.4 Histogram of calorific values (kcal/kg) for all data/all seams. 

 

 

0

10

20

30

40

50

60

70

80

90

0 To 5 5 To 10 10 To 15 15 To 20 20 To 25 25 To 30 30 To 35 35 and over

N
um

be
r o

f s
am

pl
es 

Ash Content (%) 

Histogram for Ash% (Air dried basis) 

0

10

20

30

40

50

2,200 To
2,400

2,400 To
2,600

2,600 To
2,800

2,800 To
3,000

3,000 To
3,200

3,200 To
3,400

3,400 To
3,600

3,600 To
3,800

3,800 To
4,000

4,000 To
4,200

4,200
and over

N
o.

 o
f o

bs
. 

Calorific Value (as received, kcal/kg) 

Histogram for CV Kcal/kg (As Received) 



PT GMT Indonesia BNR Coal Project 

 

1179 BNR.IQPR.2016.07 Page 55 

 

Detailed statistics of the major seams are outlined in Table 7.3. 

 

Parameter Seam M3 TM(%) 

CV 

(kcal/kg) IM(%) Ash(%) VM(%) FC(%) TS(%) 

CV 

(kcal/kg) 

  As Received Air-Dried Basis 

Samples 8               

Mean 43.96 3,367 13.83 10.10 42.84 33.35 0.27 5,170 

Mean Lower Conf. Limit 39.72 3,015 12.14 5.90 38.88 28.17 0.21 4,894 

Mean Upper Conf. Limit 48.20 3,718 15.51 14.30 46.79 38.53 0.32 5,447 

Standard Deviation 5.07 420 2.02 5.03 4.73 6.20 0.07 331 

Minimum 34.14 2,975 10.39 4.08 38.18 19.41 0.19 4,738 

Maximum 49.99 4,191 16.18 18.25 53.21 38.15 0.41 5,781 

Range 15.85 1,216 5.79 14.17 15.03 18.74 0.22 1,043 

                  

Parameter Seam M4  

Samples 18               

Mean 46.67 3,277 14.97 6.81 40.04 38.18 0.22 5,230 

Mean Lower Conf. Limit 45.47 3,225 14.37 4.87 39.04 37.12 0.20 5,125 

Mean Upper Conf. Limit 47.87 3,328 15.57 8.74 41.04 39.25 0.24 5,336 

Standard Deviation 2.41 104 1.20 3.89 2.01 2.14 0.03 212 

Minimum 39.44 3,102 12.96 3.90 35.88 32.37 0.18 4,632 

Maximum 48.68 3,513 16.82 18.79 44.23 41.02 0.29 5,483 

Range 9.24 411 3.86 14.89 8.35 8.65 0.11 851 

                  

Parameter Seam M5  

Samples 103               

Mean 45.59 3,297 15.05 8.88 41.23 34.83 0.28 5,162 

Mean Lower Conf. Limit 44.98 3,244 14.77 7.60 40.26 33.70 0.25 5,064 

Mean Upper Conf. Limit 46.19 3,349 15.34 10.17 42.19 35.97 0.30 5,259 

Standard Deviation 3.08 267 1.46 6.56 4.94 5.84 0.14 498 

Minimum 35.29 2,226 11.09 2.80 27.40 2.14 0.12 3,378 

Maximum 50.11 3,903 19.83 36.92 62.66 40.05 0.98 5,890 

Range 14.82 1,677 8.74 34.12 35.26 37.91 0.86 2,512 

                  

 Parameter Seam M7  

Samples 47               

Mean 40.08 3,707 14.55 9.78 39.91 35.85 0.18 5,299 

Mean Lower Conf. Limit 39.09 3,635 14.19 7.93 39.06 34.94 0.16 5,179 

Mean Upper Conf. Limit 41.07 3,779 14.91 11.64 40.75 36.76 0.19 5,420 

Standard Deviation 3.38 245 1.22 6.32 2.88 3.09 0.05 411 

Minimum 27.88 2,913 10.74 1.58 27.35 23.88 0.08 3,557 

Maximum 44.61 4,304 16.45 36.82 44.40 41.53 0.34 5,890 

Range 16.73 1,391 5.71 35.24 17.05 17.65 0.26 2,333 

Table 7.3 Detailed statistics of the major seams within the deposit. 
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Figure 7.5 Ash content (%) versus calorific value (kcal/kg, for all quality samples from the SB deposit area. 

 

7.5 Internal Seam Variation 

During the program, a number of samples were collected distinguishing between different sections 
of the coal seam, inclusive of roof and floor material. The results of this sampling are shown in 
Table 7.4. The results show little variation internally within the coal seam, with the Seam Top and 
Seam Bottom samples being generally similar in quality to the Seam Body samples. Two samples 
show a distinct variation, being attributed to the higher ash in the Seam Bottom (10 cm sample 
thickness) in holes M5.30C and M5.02C. 

7.6 Ultimate Analyses 

A number of samples of coal were submitted for detailed ash analysis, ultimate analysis, trace 
element analysis and deformation analysis. The results are tabulated in Appendix 1. 

Generally, the results from the analyses are as expected and consistent with the coal known to be 
hosted within Upper Muara Enim Formation rocks, which tends to have thinner seams and higher 
ash than the Lower Muara Enim Formation. The formation overall is low in sulphur and has a total 
moisture range of between 35-50% on a regional basis. The basal seams in the Muara Enim 
Formation tend to be much thicker and lower in ash, such as those around the Muara Enim district 
in South Sumatra. 

Therefore, we conclude that the analyses are reasonable as guidance to the coal quality within the 
deposit and there is no quality parameter that appears unusual within the data set. 

Future programmes should continue to implement systematic and transparent collection of quality 
analysis data from a wide range of seams and positions within the deposit to ensure variations in 
the coal on a seam by seam basis can be quantified accurately. 
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Hole Seam Sample 

    As Received Air-Dried Basis DB DAF 

From To TM CV IM ASH VM FC TS GCV CVB CVF 

(m) (m) % kcal/kg % % % % % kcal/kg kcal/kg kcal/kg 

M5.30C M5U Seam Roof 8.08 8.18 33.63 548 6.33 75.35 15.38 2.94 0.22 774 826 4,225 

M5.30C M5U Seam Top 8.18 8.28 46.92 3,308 16.60 5.04 41.11 37.25 0.44 5,198 6,233 6,633 

M5.30C M5U Seam Body 8.28 9.18 45.05 3,514 16.71 6.24 41.74 35.31 0.19 5,327 6,396 6,914 

M5.30C M5U Seam Bottom 9.18 9.28 44.79 2,712 16.50 20.43 36.54 26.53 0.31 4,102 4,913 6,504 

M5.30C M5U Seam Floor 9.28 9.38 29.02 316 7.01 79.90 9.99 3.10 0.14 414 445 3,163 

                              

M5.40C M5 Seam Roof 3.57 3.67 40.36 37 8.15 84.59 7.20 0.06 0.05 57 62 785 

M5.40C M5 Seam Top 3.67 3.77 47.70 3,056 15.72 9.31 37.21 37.76 0.18 4,925 5,844 6,569 

M5.40C M5 Seam Body 3.77 5.7 46.47 3,433 15.01 6.50 43.21 35.28 0.12 5,451 6,414 6,945 

M5.40C M5 Seam Bottom 5.7 5.8 44.17 3,812 13.73 4.22 48.19 33.86 0.15 5,890 6,827 7,179 

M5.40C M5 Seam Floor 5.8 5.9 27.10 353 6.47 79.37 11.53 2.63 0.04 453 484 3,199 

                              

M5.24C M5UU Seam Roof 17.05 17.15 37.39 127 5.83 82.77 11.16 0.24 0.05 191 203 1,675 

M5.24C M5UU Seam Top 17.15 17.25 48.83 3,142 17.24 7.44 38.89 36.43 0.38 5,082 6,141 6,747 

M5.24C M5UU Seam Body 17.25 17.4 50.11 3,168 19.65 4.17 37.90 38.28 0.37 5,103 6,351 6,699 

M5.24C M5UU Seam Bottom 17.4 17.5 49.34 3,173 19.83 5.45 37.67 37.05 0.35 5,022 6,264 6,721 

M5.24C M5UU Seam Floor 17.5 17.6 36.47 292 8.27 72.96 14.00 4.77 0.18 421 459 2,243 

                              

M5.18C M5 Seam Roof 4.47 4.57 42.69 1,968 12.95 38.51 24.34 24.20 0.25 2,989 3,434 6,158 

M5.18C M5 Seam Top 4.57 4.67 48.09 3,446 17.32 3.84 42.02 36.82 0.25 5,489 6,639 6,962 

M5.18C M5 Seam Body 4.67 4.9 48.78 3,369 17.06 3.98 40.57 38.39 0.24 5,455 6,577 6,909 

M5.18C M5 Seam Bottom 4.9 5 46.64 3,407 16.61 6.21 40.41 36.77 0.22 5,325 6,386 6,899 

M5.18C M5 Seam Floor 5 5.1 26.77 1,857 8.02 59.50 20.51 11.97 0.11 2,333 2,536 7,183 

                              

M5.15C M5 Seam Roof 6.45 6.55 29.77 318 7.37 81.20 9.79 1.64 0.09 419 452 3,666 

M5.15C M5 Seam Top 6.55 6.65 49.62 3,241 16.98 3.71 41.40 37.91 0.20 5,340 6,432 6,733 

M5.15C M5 Seam Body 6.65 7.6 48.10 3,376 16.18 4.21 43.03 36.58 0.20 5,453 6,506 6,850 

M5.15C M5 Seam Bottom 7.6 7.7 47.88 3,419 15.45 4.66 43.72 36.17 0.20 5,546 6,559 6,942 

M5.15C M5 Seam Floor 7.7 7.8 18.97 542 2.40 87.27 7.48 2.85 0.07 653 669 6,321 

                              

M5.10C M5 Seam Roof 9.05 9.15 47.30 2,525 14.27 22.33 33.49 29.91 0.16 4,107 4,791 6,478 

M5.10C M5 Seam Top 9.15 9.25 47.52 3,522 15.85 2.89 42.79 38.47 0.23 5,648 6,712 6,951 

M5.10C M5 Seam Body 9.25 12.12 43.57 3,467 15.80 9.23 38.28 36.69 0.25 5,173 6,144 6,900 

M5.10C M5 Seam Bottom 12.12 12.22 43.00 3,642 14.13 10.51 44.68 30.68 0.18 5,487 6,390 7,281 

M5.10C M5 Seam Floor 12.22 12.32 28.48 1,085 5.70 71.15 13.49 9.66 0.09 1,430 1,516 6,177 

                              

M5.02C M5 Seam Roof 7.85 7.95 20.41 390 3.91 76.20 19.86 0.03 0.08 471 490 2,368 

M5.02C M5 Seam Top 7.95 8.05 48.31 3,484 14.32 3.97 45.53 36.18 0.17 5,775 6,740 7,068 

M5.02C M5 Seam Body 8.05 8.87 47.23 3,548 14.69 4.14 45.32 35.85 0.18 5,736 6,724 7,067 

M5.02C M5 Seam Bottom 8.87 8.97 41.42 2,226 11.09 36.92 27.40 24.59 0.19 3,378 3,799 6,497 

M5.02C M5 Seam Floor 8.97 9.07 30.69 634 7.04 73.58 13.32 6.06 0.08 850 914 4,386 

Table 7.4 Results of detailed seam profile sampling, showing very little internal variation between the Seam 

Top, Seam Body and Seam Bottom quality, except for two samples highlighted in yellow that have a 

significant difference in Seam Bottom quality compared to the Seam Body. The Seam Roof, Seam Top, 

Seam Bottom and Seam Floor are 10 cm samples. The Seam Body sample is the remainder of the body of 

the seam, depending on the seam thickness. 
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8 GEOLOGICAL MODELLING 

8.1 Modelling Parameters 

The data derived from the drilling was entered into a Minex 6.0.2 modelling package and the seam 
sections visualized and a schema developed for the project.  

A non-conformable base of weathering surface was also created from the drilling geological logs 
and this was assumed as the top of the non-oxidised coal. This surface is approximately 3 metres 
below the topography but can be as deep as 7 metres. A minimum seam thickness of 0.5 metre 
was used for the resource calculation. No mining loss nor consideration to infrastructure such as 
roads, cultivation, rivers or other obstructions were taken into account. 

8.2 Geological Database and Modelling 

8.2.1 Survey and Topography 

The area defined as the IPPKH has been surveyed in detail to engineering accuracy by a total 
station survey completed by PT Berkah Rezeki Ibnu Consultant over the entire area defined as the 
IPPKH (1,004.89 ha). The survey was completed using a standard gridline and array method, with 
the total data set being more than 80,000 points controlled by 102 arrays and 12 benchmarks. All 
drill collar positions were also accurately surveyed by total station during the topographic data 
collection of the IPPKH area. 

The remainder of the SB concession has been surveyed using ifSAR (interferometric Synthetic 
Aperture Radar) by PT Berkah Rezeki Ibnu and the two data sets combined to form a digital terrain 
model of the entire concession. The ifSAR data set also includes high-resolution imagery to assist 
in identifying areas of concern for future mining operations, land acquisition and environmental 
monitoring. 

All grid data is projected to WGS84 Zone 47S. 

8.2.2 Geological Database 

GMT reviewed key elements of the geological database and the following is noted: 

 A total of 810 holes have been drilled, consisting of NQ diameter drill holes completed 
using a Jacro-style drill rig, all holes were drilled vertically; 

 Geophysical logs are available for 804 drill holes; 

 A number of drill holes have been “touch” cored (partially cored at coal seam intervals) for 
coal quality analysis; 

 All drill hole collars have been surveyed accurately, based on a DGPS benchmark 
measurement and using a total station or by GPS location. Both methods have acceptable 
accuracy for locating the easting and northing of the drill hole collar; 

 Drill hole collar elevations were checked against the topography surface and errors 
identified and corrected for GPS located drill holes, the topographic surface took precedent 
over the measured elevation from GPS readings. For the total station collar surveys, the 
measured collar height took precedent over the digital terrain model (dtm) height; 

 GPS collar height adjustments within the ifSAR area ranged from less than a metre to 5 
metres (89% of instances), height adjustments ranging between 5 to 10 metres (11% of 
instances) indicates the inaccuracy of GPS readings on a vertical scale in comparison to 
the much more accurate ifSAR surface; and 

 The vast majority of the Resources within the ifSAR area where the larger collar 
adjustments have been made are classified as Indicated Resources. 

The intercept data and seam assignment data is outlined in Appendix 1. 
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The database was validated for errors and checks made against the raw data files and the 
database contents to ensure no transcription errors have been made. 

Geological Modelling 

All data including drill logs (reconciled against geophysical logs where available), coal quality, drill 
holes collar and topography survey data were input into an electronic database using Minex 
computer software. A surface model was built up from individual layers including topographic 
surface, weathering surface, seam roofs and seam floors. Minex software is also capable of 
modelling seam splits and faults. 

For the base of the deposit, a limit was made at -50 metres AMSL (above mean sea level) and this 
has been applied to the Resource calculation, this level is approximately 125-150 metres from the 
surface and equates to approximately 25 metres below the lowest drill hole data point. In this 
regard, the lowest modelled seams could reasonably be mined by conventional open pit methods 
and we consider the extrapolation reasonable. This model limit is not reached by seams M1 to M6L 
and only effects seams M7 to M10 in the western edge of the deposit. 

Grids were generated initially on a 50 x 50 m spacing, using a General Purpose omnidirectional 
search with a scan distance of 10,000 m. This allowed gridding of all available data within the 
modelled deposit area. Subsequently, grids were reduced to a 25 x 25 m cell spacing for 
consideration of the production scheduling. In general, the geological data collection and 
interpretation is of sufficient standard and the computer model accurately represents the available 
geological data. 

8.2.3 Coal Density 

Air-dried bulk density data has been routinely collected from samples of coal seams since the 
second drilling program (2012), with 169 measurements made to date from various seams. The 
Air-dried bulk density data statistics are outlined in Table 8.1. Correlation plots between relative 
density (RD) (Air-dried basis) and ash are shown in Figure 8.1, Figure 8.2 and Figure 8.3. 

 

Seam Count Minimum Maximum Average 

M3 6 1.33 1.46 1.41 

M4 17 1.37 1.49 1.41 

M5 101 1.32 1.65 1.40 

M7 44 1.34 1.60 1.39 

M9 1 1.37 1.37 1.37 

Table 8.1 Raw statistics of bulk density (Air-dried basis) for each seam sample set. 
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Figure 8.1 Plot of Air-dried bulk density versus ash for all data. 

In reviewing the plots, there does appear to be some variation in the data, outliers are obvious 
around the 5% ash mark on Figure 8.1, which is all from measurements taken for Seam M5. The 
Seam M7 data has a better correlation coefficient. The Seams M5 and M7 are materially important 
in the Resource estimation. To assess the variability, we calculated the expected RD data from the 
formula: 

Expected RD = k + Ash(%)/100 

Where k is a coal rank factor that would return an expected correlation coefficient of 1 (for 
example, low rank coals in East Kalimantan k = 1.28 and for higher rank coals k = 1.26). In this 
case we tested the data with a k factor for lignite coal k = 1.33. This proved to return a correlation 
with an R2 = 0.98618 for all RD data after this adjustment was made. The reason for the variation 
in the expected value against the measured value is not clear. We consider it unlikely that it is a 
laboratory error but there is a potential 7 RD measurements on Seam M5 with a variation of 7% 
higher than the expected value. It should be noted that this test was not utilised to vary the 
estimation of the in-situ RD but to check if the data was suitable for modelling and determine if the 
data outliers may be material to the overall Resource estimate (refer to Section 9.5). 
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Figure 8.2 Plot of Air-dried bulk density versus ash for Seam M5. 

 

 

Figure 8.3 Plot of Air-dried bulk density versus ash for Seam M7 

 

In addition, the raw data was analysed using the Preston-Sanders calculation for in-situ coal bulk 
density. 

 

RD (In-situ) =  RD1 x (100-M1) 

 100+RD1 x (M2 – M1) – M2 

Where: 
RD (In-situ) = the estimated real RD 
RD1 = measured RD (Air-dried basis) 
M1 = Air-dried moisture (equilibrium moisture) 
M2 = In-situ moisture (Total Moisture) 
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The results show that the Preston-Sanders formula creates a data set that has a better correlation 
coefficient than the raw data (Figure 8.4). 

 

 

Figure 8.4 RD (In-situ) versus ash (%, Air-dried basis) for all data after applying the Preston-Sanders formula 

to account for the in-situ RD of the coal. 

 

The application of the RD data is discussed in later sections when applied to the estimation of 
Resources. 
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trenches, pits, workings and drill holes, and is sufficient to confirm geological and 
grade (or quality) continuity between points of observation where data and samples 
are gathered. 

A Measured Coal Resource has a higher level of confidence than that applying to 
either an Indicated Coal Resource or an Inferred Coal Resource. It may be 
converted to a Proved Coal Reserve or, under certain circumstances, to a 
Probable Coal Reserve.  

The determination of “level of confidence” by GMT incorporates an assessment of the complexity 
of the geology that contains the coal deposit. This system is based on defining the drill hole 
spacing that may be applied as overlapping points of observations for the definition of a Resource 
category. The system identifies deposits as “simple”, “moderate” or “complex” based the following 
parameters:  

 variability of seam thickness (including seam splitting); 

 variability in coal quality parameters; and 

 structural complexity 

The categorisation of Resources at SB under this system is summarised in Table 9.1 below in 
accordance with the guidelines. 

In general, the current geology would suggest a deposit of simple complexity. The strike and dip of 
the stratigraphy in the area is relatively consistent and the seams outlined appear consistent in 
strike and extent. The quality variation is simple within individual seams, although variation does 
occur between different seams. The Measured category has the most stringent parameters applied 
for inclusion in this category. 

Based on the level of complexity of the SB deposit, GMT has sub-divided the Resources into 
categories based on the following area of influence (polygon radius) from the point of observation 
for continuity of structure: 

 Measured  0-250 metres, 

 Indicated  250-500 metres, and, 

 Inferred 500-1,000 metres. 

 

 Simple Moderate Complex Observation 

Sedimentation    Simple layering, few seams 

Structure    Some splitting occurs 

     

Structure radius (m)  GMT Choice   

- Measured <500 m <250 m <100 m  

- Indicated 500-1,000 m 250-500 m 100-200 m  

- Inferred 1,000-1,500 m 500-1,000 m 200-400 m  

Table 9.1 Categorisation of resources based on the geological complexity parameters for the SB concession 

area, with the GMT chosen radius for the polygons from the point of observation marked as green for 

structural continuity. 

 

The structural continuity was reviewed and the polygons adjusted to remove spots and 
embayments. The Measured Resource category was stringently influenced by the presence of 
both a structural point of observation and a quality point of observation for that seam. An example 
of this is shown in Figure 9.1. Extrapolations past the last drill holes is based on the polygon radius 
but limited to the concession boundary. There is little reason to believe that the coal seams defined 
by the geological model do not continue well past the concession boundary in such a simple 
deposit and, as such, the extrapolation is justified. 
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Figure 9.1 Representation of the structural and quality points of observation for Seam M5 in relation to Measured Resources. The blue points represent quality points 

of observation, whilst the black points represent structural continuity points of observation. 
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For quality continuity, we have assessed a number of variables, such as the basic coal quality and 
variability of the coal quality in each seam. Variography was considered and tested but no useful 
variography data was derived from the analysis. 

As can be seen in Figure 9.1, there remains a large area to the north of the Measured Resource 
polygon that contains a drill spacing density compliant with the structural continuity requirements 
for Measured Resources but without sufficient quality points of observation to support the category 
of Measured Resources. In such cases, there is little option but to reduce the confidence in the 
Resource estimate to a lower category. 

In consideration of coal quality continuity, particularly for the major seams (M3, M4, M5 and M7), 
we reviewed the results of the laboratory analysis and compared this against the geophysical log 
profiles available for each hole with a quality point of observation. This was undertaken to test each 
particular seam with sufficient structural continuity for Measured Resources also maintained a 
reasonably consistent geophysical profile over the area of the seam to allow a lesser 
categorisation of Indicated Resources. The semi-quantitative visual calibration of the coal seam 
quality in comparison to holes with known quality data allowed sufficient confidence in the 
categorisation assigned. It should be noted that this method is semi-quantitative and not absolute 
(Figure 9.2). 

A review of the results of the quality model versus the statistical data for the major contributing 
seams to the Indicated Resources is outlined in Table 9.2. 

 

Seam Quality Statistical 
Mean 

Mean LCL Mean UCL Measured 
Resources 

Indicated 
Resources 

Quality 
Risk 

M3 Total Moist.(%) 43.963 39.723 48.202 41.95 36.20 Moderate 

 Ash(%) 10.096 5.895 14.297 11.95 14.05 Low 

 CV(kcal/kg, gar) 3,367 3,015 3,718 3,282 3,845 Moderate 

        

M5U TM(%) 45.585 44.984 47.866 41.27 35.65 Moderate 

 Ash(%) 8.883 7.600 10.166 13.76 29.08 V. Low 

 CV(kcal/kg, gar) 3,297 3,244 3,349 3,255 2,789 V. Low 

        

M5L TM(%) 45.585 44.984 47.866 42.25 37.13 Low-Mod. 

 Ash(%) 8.883 7.600 10.166 9.92 22.71 V. Low 

 CV(kcal/kg, gar) 3,297 3,244 3,349 3,481 3,166 V. Low 

        

M7 TM(%) 40.079 39.088 41.071 40.69 37.71 Low 

 Ash(%) 9.782 7.926 11.638 10.42 11.78 Low 

 CV(kcal/kg, gar) 3,707 3,635 3,779 3,657 3,736 Low 

Table 9.2 Comparison of statistical data, Measured Resource data and Indicated Resource data for the 

critical seams within the deposit and the associated risk that the quality model may be overestimating the 

quality of the coal. A moderate risk is likely to happen with additional data, whilst a low to very low risk 

indicates a decrease in quality is unlikely to occur based on the reviews completed. 
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Figure 9.2 Example of a section line geophysical profile review of Seam M5 on the section indicated in the 

map showing profile characteristics of Gamma/Short density in holes of known quality ascertain any semi-

quantitative deterioration in quality down-dip from known quality points. 
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In completing this assessment, we consider the methodology of analysis appropriate for the 
category and the risks are clearly defined. The observations are: 

 The ash content of the Indicated Resources appears conservative for the largest contributor 
of the Indicated Resources (Seam M5U and M5L at 50% of the total Indicated Resource). 
Seam M5U shows a 29.08% ash for Indicated Resources against 13.76% for Measured 
Resources and 8.88% as a global average. Seam M5L shows an Indicated Resource 
average of 22.71% against a Measured Resource average of 13.76% and a global 
statistical average of 7.60%. This reflects in the Total Moisture (lower TM due to high ash 
content) and Calorific Value (lower CV due to high ash content). 

 The Seam M3 quality shows the highest risk in a potential variation in quality between the 
current Indicated Resource category compared to Measured Resource and global statistical 
averages. Seam M3 attributes to 20% of the Indicated Resources and has a potentially 
higher stated heating value in the Indicated Resource category than the Measured 
Resources and global statistical average by approximately 500 kcal/kg. 

The combination of the review of the geophysical profiles, statistical analysis of the resulting grids 
interpolated from known quality points and the general simple nature of the deposit, we are 
confident that the potential quality risks have been quantified and the category of the Resource 
reflects this risk. In some cases, the Indicated Resource category quality (Seam M5 in particular) 
appears to have a lower quality than in areas of Measured Resources, where there is a much 
higher density of quality data points of observation. 

From the reviews, we have concluded: 

 We would expect more sampling to increase the quality of Seam M5 Indicated Resources 
towards the global averages of Measured Resources as it can be clearly seen that the 
gross quality of the seam and splits, from review of geophysical profiles and core 
photography, that the coal has no readily apparent degradation of quality characteristics 
downdip from the Measured Resource area, where there is a considerably higher density of 
quality sampling and demonstrated higher quality, particularly for ash content, which 
directly impacts the coal heating value. 

 Seam M3 Indicated Resource heating value is likely to be overstated by up to 15%. 
Additional sampling will enable most of the Indicated Resource to be lifted to a higher 
category, with a resultant lower risk on the coal quality than is presently represented by the 
Indicated Resource category. 

Therefore, Indicated Resources are defined as: 

 Polygons between 250 m and 500 m from a combined structural continuity point of 
observation and a quality point of observation with supporting information in three 
dimensions, or, 

 Polygons less than 250 m from a structural point of observation and where analysis of the 
geophysical log profiles in comparison to a known quality point of observation gives 
sufficient confidence in the Indicated Resource category assignment. 

Under the JORC Code (2012), Inferred Coal Resources are those that are too poorly delineated to 
be transferred into a reserve category; and therefore, there is no equivalent Reserve category. 
Inferred resource estimates have a great amount of uncertainty as to their existence and economic 
and legal feasibility. It cannot be assumed that all or any part of an Inferred mineral resource will 
ever be upgraded to a higher category. Under JORC Code (2012), estimates of Inferred mineral 
resources should not form the basis of feasibility or pre-feasibility studies or economic studies. 
Investors are cautioned not to assume that any or all of the Inferred Resources exist or are 
economically or legally mineable.  

Inferred Resources comprise: 

 Polygons within 500 m to 1000 m of any structural continuity point of observation, 
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 Any polygons on any seam that have no or insufficient quality points of observations to 
allow a grid to be formed. 

In the case where there is insufficient quality data for a particular seam, the Inferred Resource 
quality was assigned as the global average of all gridded quality data within the Resource model. 
The potential variation from actual values for these seams is not material in consideration of the 
Resource category assigned as there is no indication from the geophysical logs or appearance of 
the coal that it would significantly differ from the quality of the coal contained in the quantified 
seams. 

9.2 Model Validation 

The geological model was rechecked after completion. A series of cross sections and long sections 
were reviewed to ensure the seam picks matched the geophysical log profiles and the borehole 
intervals for the individual seams. Evidence of mis-matching of seam picks were evaluated by 
seam floor and thickness contour maps. 

The quality grids generated were evaluated on colour grid maps to determine if there were any 
obvious quality domains in the data and to ensure the observed quality points were reflected and 
honoured in the final quality grids. 

The final seam cropline positions were reviewed to ensure consistency and compared to close 
down dip drill holes from the cropline. The review and validation indicated that the geological model 
accurately reflected the raw data and the geology of the deposit. 

9.3 Coal Quality Model 

Sampling of the coal, both during the drilling and also during outcrop mapping has generated a 
database on the seam quality of the coal within the BNR concession areas (refer to Appendix 1). 
The raw coal quality has been discussed in Section 7.4. 

All the quality data from the seam composites was entered into a Minex database and the seams 
correlated in the quality model in accordance with the stratigraphic model. The following 
parameters were uploaded: 

 CV (as received, Air-dried basis), total moisture, inherent moisture, fixed carbon, volatile 
matter, sulphur and ash. 

 The specific gravity was defaulted to 1.26 tons/m³ in the absence of other data (average in-
situ estimated density from Preston-Sanders formula). 

The Inferred Resource is generally consistent with the other resource categories regarding quality. 
The coal may be suitable for domestic supply to other coal fired power stations and would be very 
suitable for development of a mine mouth coal fired power station. 

9.4 Coal Resource 

The following notes are attached to the resource statement: 

 The resource model outlined represents current resource estimation as of 18th March 2016. 

The parameters applied in the estimation of coal Resources by GMT are as follows: 

 Holes with no geophysical logging data have been utilized for correlation of the coal seams 
but have not been used as a valid point of observation in the estimation of the resource 
continuity of structure; 

 No geological losses have been applied; 

 Minimum thickness of 0.50 m coal is reported; 

 Maximum thickness of parting included in the seam thickness is 0.10 m; 

 The deposit base is set at -50 AMSL; 
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 Potential mining losses are not yet included in the calculation; 

 The resource is confined to the area within the boundaries of the concessions; 

 The calculation is not yet cut by the presence of cultural features such as roads and rivers 
but the area does not appear to have any significant features that would downgrade the 
resource; and 

 The various resource categories have been rounded to 2 significant figures.  

The detailed Measured and Indicated Resources for the BNR project are summarized in Table 9.3 
and Table 9.4. The resource modelling is performed over the SB concession only as this is where 
drilling data occurs with sufficient spacing density to estimate a Resource. The Inferred Resources 
for the BNR concession are outlined in Table 9.5. 

In accordance with SGX guidelines, the total in-situ Resources in the SB concession areas are 
estimated at 150 Mt of coal in the Measured and Indicated Resource category, with an 
additional 55 Mt of coal in the Inferred Resource category. The summary of Resources and 
Reserves, in accordance with the SGX requirements, is provided in Section 21. The total Resource 
has increased from previous estimates by 3%, with the Measured Resource increasing by 65%, 
the Indicated Resource increasing by 28% and the Inferred Resource decreasing by 38%. These 
difference are a result of extensive additional drilling that has lifted the coal into different Resource 
categories. 

In the preceding sections, we discussed the quality data associated with the drilling results. Even 
though some of the coal seams within the geological model fall within a 250 and 500 metre radius 
polygon from a valid point of observation, we have relegated all Resources to the Inferred category 
to demonstrate the low level of confidence in the potential variation of the quality of the seams with 
no or limited quality data. 

At the level of the current data, we are comfortable with the volume estimations and the resulting 
tonnage estimation and categorisation of Resources. The geophysical logging provided has given 
sufficient confidence in the correlation of the coal seams between bore holes. Further drilling, with 
the collection of sufficient quality data samples from individual coal seams within the area currently 
defined would upgrade segments of the Indicated and Inferred Resource into higher categories. 

 

SEAM Tons TM CV IM ASH VM FC TS CV 

Parent Son 
Mt As received Air-dried basis 

  (%) Kcal/kg (%) (%) (%) (%) (%) Kcal/kg 

M1 M1U 0.0 - - - - - - - - 

  M1L 0.0 - - - - - - - - 

M2 M2U 0.0 - - - - - - - - 

  M2L 0.0 - - - - - - - - 

M3 M3 <0.1 41.95 3,282 12.89 11.95 45.15 30 0.29 5,014 

M4 M4U 2.3 45.15 3,188 14.54 10.43 38.95 36.09 0.26 4,972 

  M4L 2.4 45.03 3,180 14.61 10.74 38.9 35.75 0.27 4,951 

M5 M5UU 0.1 48.55 3,426 17.18 3.14 39.89 39.79 0.31 5,466 

  M5U 9.1 41.27 3,255 14.32 13.76 49.49 22.43 0.37 4,758 

  M5L 8.8 42.25 3,481 14.51 9.92 42.24 33.33 0.38 5,136 

  M5L1 0.0 - - - - - - - - 

  M5L2 0.0 - - - - - - - - 

M6 M6U 0.0 - - - - - - - - 

  M6L 0.0 - - - - - - - - 

M6LL   0.0 - - - - - - - - 

M7 M7 10.2 40.69 3,657 14.77 10.42 39.63 35.18 0.18 5,252 

M8 M8 0.0 - - - - - - - - 

M9 M9 0.0 - - - - - - - - 

M10 M10 0.0 - - - - - - - - 

Measured   33 42 3,400 14 11 44 30 0.32 5,000 

Table 9.3 Detailed Measured Resource estimation for the coal deposit within the SB concession area. The 

tonnages have been adjusted using an in-situ bulk density adjustment (Preston-Sanders method) and are 

quoted as in-situ tons.The totals have been rounded to 2 significant figures. 
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SEAM Tons TM CV IM ASH VM FC TS CV 

Parent Son 
Mt As received Air-dried basis 

  (%) Kcal/kg (%) (%) (%) (%) (%) Kcal/kg 

M1 M1U 0.0 - - - - - - - - 

  M1L 0.0 - - - - - - - - 

M2 M2U 0.0 - - - - - - - - 

  M2L 0.0 - - - - - - - - 

M3 M3 23.1 36.2 3,845 13.28 14.05 41.25 31.43 0.24 5,231 

M4 M4U 5.6 42.86 3,114 14.52 15.13 36.99 33.36 0.3 4,672 

  M4L 6.1 42.95 3,145 14.28 14.04 36.92 34.75 0.21 4,698 

M5 M5UU 1.9 48.26 3,389 17.51 4.23 39.52 38.75 0.33 5,377 

  M5U 32.8 35.65 2,789 12.74 29.08 48.57 9.61 0.36 3,722 

  M5L 28.1 37.13 3,166 13.42 22.71 37.41 26.46 0.4 4,231 

  M5L1 0.0 - - - - - - - - 

  M5L2 0.0 - - - - - - - - 

M6 M6U 0.0 - - - - - - - - 

  M6L 0.0 - - - - - - - - 

M6LL   0.0 - - - - - - - - 

M7 M7 18.4 37.71 3,736 14.48 11.78 39.21 34.53 0.24 5,105 

M8 M8 0.0 - - - - - - - - 

M9 M9 0.0 - - - - - - - - 

M10 M10 0.0 - - - - - - - - 

Indicated   120 37 3,500 14 16 41 29 0.28 4,800 

Table 9.4 Detailed Indicated Resource estimation for the coal deposit within the SB concession area. The 

tonnages have been adjusted using an in-situ bulk density adjustment (Preston-Sanders method) and are 

quoted as in-situ tons.The totals have been rounded to 2 significant figures. 

 

SEAM Tons TM CV IM ASH VM FC TS CV 

Parent Son 
Mt As received Air-dried basis 

  (%) Kcal/kg (%) (%) (%) (%) (%) Kcal/kg 

M1 M1U <0.1 41.53 3,392 14.25 11.99 43.58 30.18 0.32 4,983 

  M1L 1.0 41.53 3,392 14.25 11.99 43.58 30.18 0.32 4,983 

M2 M2U <0.1 41.53 3,392 14.25 11.99 43.58 30.18 0.32 4,983 

  M2L 0.1 41.53 3,392 14.25 11.99 43.58 30.18 0.32 4,983 

M3 M3 1.0 35.89 3,896 13.6 14.15 40.24 32.02 0.23 5,252 

M4 M4U <0.1 41.53 3,392 14.25 11.99 43.58 30.18 0.32 4,983 

  M4L <0.1 41.53 3,392 14.25 11.99 43.58 30.18 0.32 4,983 

M5 M5UU <0.1 37.05 3,089 13.16 24.37 36.43 26.04 0.41 4,105 

  M5U 1.0 49.06 3,432 17.48 2.8 39.02 40.7 0.32 5,487 

  M5L 2.0 35.69 2,609 12.01 32.91 41.65 13.43 0.34 3,500 

  M5L1 1.0 41.53 3,392 14.25 11.99 43.58 30.18 0.32 4,983 

  M5L2 <0.1 41.53 3,392 14.25 11.99 43.58 30.18 0.32 4,983 

M6 M6U 9.0 41.53 3,392 14.25 11.99 43.58 30.18 0.32 4,983 

  M6L 9.0 41.53 3,392 14.25 11.99 43.58 30.18 0.32 4,983 

M6LL   11.0 41.53 3,392 14.25 11.99 43.58 30.18 0.32 4,983 

M7 M7 6.0 38.69 3,673 14.52 11.85 38.86 34.78 0.28 5,037 

M8 M8 1.0 41.53 3,392 14.25 11.99 43.58 30.18 0.32 4,983 

M9 M9 9.0 41.53 3,392 14.25 11.99 43.58 30.18 0.32 4,983 

M10 M10 4.0 41.53 3,392 14.25 11.99 43.58 30.18 0.32 4,983 

Inferred   55.0 41 3,400 14 13 43 30 0.32 5,000 

Table 9.5 Detailed Inferred Resource estimation for the coal deposit within the SB concession area. The 

Inferred Resource includes coal tonnages that may have been included within Measured and Indicated 

Resources based on structural continuity but are excluded due to insufficient quality data. The tonnages 

have been adjusted using an in-situ bulk density adjustment (Preston-Sanders method) and are quoted as 

in-situ tons. The red values are assigned global deposit averages for the seams with no quality data. The 

totals have been rounded to 2 significant figures. 
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9.5 Resource Estimation Risk Assessment 

GMT considers the data of sufficient quality to outline Resources to the confidence levels imposed. 
Deficiencies in data, where they exist, should not materially change the resource estimate outlined 
in this report, unless there is a geological condition totally unexpected or out of character for the 
coal deposits common in the area. There is no evidence to suggest such a feature exists. 

There remains a low risk in the quantification of the seam quality. This has mainly arisen due to 
poor technical practice in the field and not sampling all coal intervals above 0.5 m in thickness in 
the area outside of the IPPKH in the down dip areas of the deposit. This is particularly relevant for 
Seams M5, M6 and M7 in the northern segments of the drilled area. The lack of comprehensive 
sampling in this area has led to a downgrade of the Resources to Indicated or Inferred, in the case 
of M6, even though the drilling density is sufficient to categorise the Resources as Measured in 
relation to continuity of structure. This has been discussed in Section 9.1. 

We believe there is little risk that the quality of the seams will change significantly in such a simple 
deposit but subtle variations in seam quality may exist. This risk is reflected in the categorisation of 
the Resources. In addition, we consider a low risk to the overall estimate of the Resource utilising 
the possible outlier RD data as discussed in Section 8.2.4. There is sufficient other RD data within 
the geological model to form suitable grids for the Seam M5, with the potential effect of a maximum 
4-7% outlier variation in 7 samples from 103 total RD determinations not being materially 
significant, even if the data is questionable. 

In relation to the categorisation of the resource within the study area, GMT considers that all of the 
components required are in compliance with the JORC Code (2012). We also believe the 
Resource estimate accurately reflects the data obtained from the exploration in the project area. 
The Resource Risk assessment is outlined in Table 9.6. 

 

Category Risk Comments 

Geological Model Low The geological model itself is simple and has sufficient 
data to compile to represent the deposit 

Raw Data Low The raw data, such as topographic surfaces and collar 
positions are accurate. More quality data is required from 
drill holes outside of the IPPKH area. 

Interpretation Low There is no alternative interpretation, the deposit is 
simple 

Resource Quantity Low There is a high density of drilling data, geophysical logs 
are available and seam thicknesses at points of 
observation for continuity of structure are at a tight 
spacing. A small number of potential RD outliers will have 
no material effect on the estimation of tonnages. 

Resource Quality Low-moderate There is a low to moderate risk that the Indicated 
Resource category heating value quality for Seam M3 
may decrease by 15% for 20% of the Indicated 
Resources. We feel this is not highly probable but 
remains a material risk for that seam. Other seams have 
a much lower risk of quality reduction based on detailed 
analysis of quality data, statistical variation and logging. 

Table 9.6 Resource risk assessment summary.  

 

9.6 Competent Person Statement 

The estimates of Coal Resources for the PT Samantaka Batubara coal concession deposit 
presented in this Report have been carried out in accordance with the JORC Code (2012) 
prepared by the Joint Ore Resources Committee of the AusIMM and the Australian Institute of 
Geoscientist and Minerals Council of Australia. 
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10 MARKETING 

10.1 Market Outlook 

BNR considers that in the longer-term, Indonesian coal prices will regain strength and continue to 
rise based on continuing domestic thermal coal consumption growth as well as a likely resurgence 
in international demand for Indonesian steam coal which is recognized for its low impurities such 
as sulphur. 

In 2006, PT Perusahaan Listrik Negara (PLN), Indonesia’s state owned electricity company, 
announced a program known as the “Fast Track Program,” which was expected to add nearly 
10,000 MW of new coal-fired capacity between 2011 and 2015. Although this program is behind 
schedule, it is expected to increase the domestic demand for low rank coals in Indonesia when 
completed. 

In addition, PLN has recently announced a program to add about 35,000 MW of new coal-fired 
electrical generating capacity by 2020. This program is expected to increase the domestic demand 
for low rank coals in Indonesia as the new plants come on line.  By 2020 Indonesia’s domestic 
consumption of coal could more than double to 100 Mtpa. 

BNR is concentrating its marketing efforts on this segment of the market. Success has been 
achieved and two power station supply contracts have now been secured in addition to one PLN 
tender award. These are: 

 

Customer Point 
of Sale 

Start Mt 
total 

Duration Rate Price CV 
gar 

Ash 
%adb 

TS 
%adb 

TM 
%ar 

PT 
Santosa 
Makmur    

Sejahtera 
Energy 

FOB 
vessel 

Jul-16 3.6 10 years 30000t
pm   +- 

10% 

$US48 
/t 

3000-
3800 

10-
15% 

<0.5
% 

38-45% 

PT Soma 
Daya 

Utama 

CIF, wharf, 
Meral,    

Karimun 
Island 

Jan-17 3.6 10 years 30000t
pm   +- 

10% 

$US52 
/t 

3000-
3800 

10-
15% 

<0.5
% 

38-45% 

PLN PLTU 
RIAU 

Tenayan 

CIF 
Tenayan 
stockpile 

Jul-16 7.5 15 years 42,000t
pm      

+- 10% 

US$52 
/t 

3900-
4700 

10-
15% 

<0.5
% 

38-45% 

Table 10.1 Contracts secured by, and tender awarded to BNR for coal supply (BNR supplied information). 

 

Because of this marketing success, mine planning and surface rights acquisition by BNR is well in 
hand, and pre-production work has commenced on site. The first coal delivery has been made in 
May 2016 to a Riau state-owned coal trading company. This sale is not included in those outlined 
in Table 10.1. 

10.1.1 Mine Mouth Power Station 

As part of its 35,000MW Building Plan, PLN has committed to build a 500 kV trunk transmission 
network. One branch of this passes only about 9 km from the IUP, see Figure 10.1. 
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Figure 10.1 Planned location of Regional power lines in vicinity of BNR IUP (after PLN) 

 

BNR has therefore signed a consortium agreement with China Huadian Engineering Co., Ltd. 
(“China Huadian”), one of the five largest state-owned power generation enterprises in China. 
China Huadian produces about 10% of China's power. It has an Indonesian subsidiary, which is 
currently building another power station in Sumatra. 

The consortium has completed a preliminary study of a 2 x 300 MW power station (PS) on the site, 
in conjunction with an Indonesian power station consultant who is familiar with the procedures and 
permitting required. This study has been submitted to PLN. PLN has confirmed that it has a 
regional requirement for power considerably in excess of the 600 MW being offered, and 
negotiations are ongoing.  

Such a PS would consume around 3.6 Mtpa of the coal in Resources for a period of 30 years. The 
total market outlook is thus for total combined sales of 125 Mt, inclusive of barge sales coal. 

A conceptual schedule of production might be as per Figure 10.2, and the power station would 
continue to use coal for a further 18 years. 

 

 

Figure 10.2 Conceptual schedule of market outlook. 

https://en.wikipedia.org/wiki/State-owned_enterprise
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11 MINE PLANNING 

11.1 Study Strategy 

The remainder of this mining study is in effect an account of how the mine is to be planned to meet 
the demand outlined in the previous section. To obtain finance for construction of such a mine and 
power station requires a large and rigorous Definitive Study (a bankable study or BFS), involving 
sourcing of equipment and materials, detailed design and scheduling of the power station, mine, 
equipment and facilities. This would be contingent upon conditional acceptance by PLN.  

The commitment by PLN needs evidence of an economically mineable deposit, and this is to be 
provided by developing an estimate of a Marketable Coal Reserve to JORC Code (2012) standard. 
In turn, this requires at least a pre-feasibility Study. GMT has therefore completed this level of 
study. 

11.2 Power Station Supply 

Currently BNR is constructing a 50,000 t ROM stockpile to stock, blend, reload, and weigh road 
trucks for dispatch to BNR’s barge port on the Indragiri River, some 120 km away.  

The location of the proposed 2 x 300 MW power station is as shown in Figure 11.1. For this, 3.6 
Mtpa of coal will be mined and transported in standard 26 t coal body haul trucks to a 100,000-ton 
capacity ROM stockpile at the mine facility. The consortium has agreed that the power station 
management will be responsible for all ROM management activities.  

  

 

Figure 11.1 Overall Project Layout 
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The ROM stockpile will be formed during periods of reduced demand at the PS, or conveyor 
outages, or when excess out-of-spec coal is being produced. It will be reclaimed for blending, and 
when the mine cannot deliver sufficient coal. It is considered necessary but not desirable, as it 
adds to costs and unless carefully managed will lead to coal oxidation and possibly spontaneous 
combustion. Normally less than 60,000 t of coal would be in stock. 

The sized coal (100 %< 50 mm) will be conveyed to the power station and part of it will be stored in 
covered stockpiles. Ten days of storage capacity has been allowed for. All or part of the coal can 
also be fed directly from the trunk conveyor to the boilers.  

The hourly feed rate of the fixed-speed conveyor will be 620 tons per hour, about 120% of the 
normal boiler feed rate when the PS is working at full load. This conveyor feed rate can be reduced 
to 45% of the full conveyor boiler rate, for when only one boiler is operating at reduced load, and 
can operate at any intermediate rate, so as to match PS requirements. This variation of feed rate 
will be achieved by using a variable rate feeder ahead of the conveyor. The mine delivery would 
match that of the conveyor, with a planned rate of 620 tons per hour being possible on demand, 
sourced from the pit and the ROM piles.  

The boilers will be able to take feed directly from the conveyor without blending at the power plant. 
This means that coal delivered on the conveyor should be between 3200 and 3600 kcal/kg GAR. 
The mine will manage this by blending from the pit and the ROM stockpile as necessary. 

There will be a continuous sampler on the conveyor system after the crusher, and a weightometer. 
The weightometer and sampler will be used for payment purposes and for computing royalty, and 
will therefore be controlled by an accredited independent survey company. 

All of the activities are described for the reader’s general understanding but the management of 
this coal preparation and storage will be by the power station. 

The coal transport system is more fully described in Section 13. 

11.3 Economic Ranking of Resource, Open Pit Optimization Inputs 

Lerchs-Grossman optimization is considered to be the best way to gain an insight into the relative 
economic ranking of each part of the Coal Resource. Individual seam rankings influence the overall 
optimization result, but the upper seams always influence the economics of mining the seams 
below them, so individual seam ranking is less important than the three-dimensional ranking of the 
deposit as a whole. 

Optimization needs a realization plan, and a schedule of operating costs and selling prices. GMT 
used Minex software to optimize the resource. Numerous parameters need to be determined to 
input into the optimizer. For the optimizer input, all modelled coal seams were included to ensure 
the optimization reflected the deposit as a whole, inclusive of Inferred Resources. No non-
Resource coal was used in the optimizer. 

11.3.1 Geotechnical Aspects 

A geotechnical study has been conducted in the resource area (Ref. PT Quantus Consultants 
Indonesia 2015. Geotechnical & Hydrogeological Investigation IUP PT Samantaka Batubara). This 
study concludes that: 

 Generally the waste rock strength is low to very low and blasting is unlikely to be required.  

 As is normal in Sumatra, trafficability will be an issue in topsoil and some overburden.  

 Depending on the geometry adopted, and pit depth; the (undrained) high wall will stand at 
an overall slope angle of between 20-40°. 

 The seam dips are generally <5° but it is concluded that the claystone strata immediately 
below the exposed seams may prevent any pressure relief and so there may be bursting 
upwards of the exposed strata, followed by movement of the strata down slope. Drainage of 
such walls by drain holes is recommended.  
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 Peripheral diversion drainage canals will be required. Surface water pumping, and settling 
ponds will be required.  

 Some of the near-seam footwall waste was found to be potentially acid generating (PAF). 

 This waste must be identified in advance and then encapsulated inside the waste dumps.  
The dump drainage must be monitored. 
 

Principles of the prevention are:  

 Minimizing contact with water (leaching prevention);  

 Minimizing contact with oxygen (oxidation prevention);  

 Selective handling overburden by mine operator by isolating the PAF rock in the middle of  
the dumps and placing NAF rocks over those PAF rocks; 

 Exposed coal must be covered by overburden material or soil (NAF materials) before the pit 
becomes flooded; 

 Methods can be adopted to neutralize the acid water coming out from the pit, if necessary. 

 

 

 

Figure 11.2 Schematic of PAF encapsulation in dumps (after Quantus Consulting) 

 

The overall slopes of the high wall and low wall are of immediate importance in the optimization 
process. The other factors mentioned above must be considered in design and estimation.  

11.3.2 Environmental Compliance 

AMDAL report has been submitted to the authorities and approved, as a requirement for obtaining 
a production license. This GMT study will be used by BNR to revise the Environmental Monitoring 
and Management Plan. This is consistent with normal practices and requirements in Indonesia. 
Details of environmental management are given in Section 16. 

11.3.3 Dilution and Coal Loss 

GMT considers that a logical mine policy in this situation will be to avoid dilution at all costs, 
because it is likely to render the low grade product unacceptable by the power station customers. 
The mine must be prepared to sacrifice coal if necessary, to avoid shipping a bad product. GMT 
therefore did not allow for any dilution by waste. GMT considers this strategy reasonable. 
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From previous experience, the drill logging, and inspection of early mining exposure, GMT 
considers that the coal will be strong enough to withstand efforts to mechanically clean the 
exposed seams.  

Cleaning the seams will be made much easier because of the flat dips. This means that small (30-
40-ton class) excavators with spade-edge buckets can stand directly on top of the seams to clean 
them, loading trucks on the same level. Trucks removing cleaned-up waste will run on the coal. 
Graders and wheel loaders will also be effective in accurately cleaning the seams.  

The seams are thin and may be excavated by 70 ton class excavators using toothed buckets. It is 
considered that ripping will generally be unnecessary. Trucks may operate on the seams if found 
expedient to avoid bad footing, but this will be avoided where possible as this can introduce mud 
from roads on to the seams and also cause coal degradation and loss. 

GMT therefore allowed for mining loss in the optimization process by specifying that 0.2 m of coal 
will be lost from each seam; 0.1 m from each of roof and floor. GMT also categorized all areas of 
seams of less than 0.5 m thickness as waste.  

Where the interburden is less than 0.5 m thick, GMT has allowed that the layer cleaned will be 0.5 
m thick. In other words, there will be loss of more than 0.1 m of coal from the top of the seam 
below the thin interburden. Coal losses from the thinner seams are thus estimated to be fairly high, 
as outlined in Table 11.1. Sometimes the upper seam of a pair has been written off completely. 

This estimate may seem conservative but is considered to be a realistic estimation of losses 
caused by mining thin seams of friable coal at about 600 tons per hour, with an emphasis on 
maintenance of product quality. The number of low production working places is also high. 

GMT considered the impact of low value seams and imposed a cut-off grade of 3600 kcal/kg adb. 

 

SEAM 
NAME 

Waste Thickness 
(m) 

Seam Thickness 
(m) 

Insitu Tons (t) Seam Loss (%) ROM tons (t) 

M1L 0.16 0.91 30,200 48% 15,598 

M3 11.29 0.99 10,878,500 20% 8,680,823 

M4U 12.36 0.63 5,778,900 32% 3,944,329 

M4L 0.19 0.64 5,854,200 64% 2,103,853 

M5U 0.10 1.80 27,728,500 11% 24,647,556 

M5L 0.79 1.68 25,344,800 12% 22,327,562 

M5L1 0.07 0.56 3,000 95% 161 

M6U 6.41 0.78 3,953,400 26% 2,939,708 

M6L 0.91 0.88 4,169,400 23% 3,221,809 

M6LL 2.33 0.79 175,800 25% 131,294 

M7 9.83 1.81 2,463,900 11% 2,191,646 

TOTAL 
  

86,380,600 19% 70,204,337 

Table 11.1 Seam by seam losses within a typical pit shell. 

 

11.3.4 Operating Costs for Optimization 

An operating cost estimate for the mine was produced for the optimization, based on the mining 
contract that BNR has just agreed with a local contractor, and information from other mines known 
to the estimators. Successive optimization runs were carried out, and each time the costs were 
reviewed and adjusted to try and make them more appropriate to the pit configuration and dump 
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locations These costs will not be better than +/- 25% accurate at first but should be +/-20% 
accurate for the final run. 

The final run’s cost estimates are listed in Table 11.2. They were based on a preliminary draft of 
the mining tender to BNR. The costs of mining coal and waste were considered to be the same 
regardless of mining location. Using the preliminary designs produced in this study, it was later 
possible to determine haulage costs in more detail allowing for digging and dumping locations, and 
the actual mining contract as signed. These costs are presented in Section 17. 

GMT did not make any forecast of future costs or prices, basing the pit optimization on current 
values and rates obtainable from mining contractors and GMT’s own database.  

 

ITEM UNIT AMOUNT 

Waste Mining Cost with overhaul $/BCM 2.204 

Overburden Cost $/BCM 2.200 

Topsoil Cost $/BCM 2.307 

Coal Mining Cost $/t 1.750 

Coal Getting Cost $/t 0.61 

Haul Distance (Pit to crusher) KM 5.0 

Coal Hauling (Pit to Crusher) $/t/KM 0..228 

Crushing & Stacking Cost $/t 1.630 

Coal Conveying To Power Station Cost $/t 0.100 

Haul Distance (Crushed to PS) KM 5.00 

Coal Hauling (Crushed SP to PS) $/t/KM 0.020 

Environmental $/t 1.600 

Rehabilitation $/t 0.610 

Dewatering and water treatment $/t 0.991 

Miscellaneous cost $/t 3.715 

Overhead and Admin $/t 1.03 

VAT $/t 2.687 

Capex Recovery $/t 0.149 

Table 11.2 Operating cost assumptions for the final pit optimization run. 

 

11.3.5 Coal Value  

BNR expects to supply to a consortium (BNR-China Huadian) which is currently seeking the award 
of a BOOT contract for supply of power from a purpose-built power station. The PFS study of the 
PS does not mandate any rejection limits or penalties for Ash, S, Na, Cl, etc. GMT has assumed 
coal with a minimum of 3000 kcal/kg gar will be extracted with a minimum 3200 kcal/kg gar 
supplied to the power station.  

The pit optimization software is value-driven, and the value of each piece of coal in the model is 
calculated pro-rata to an average CV (gar basis) expected from the mine pit, with each separate 
piece valued at the unit value per unit of CV, times the CV of that piece of coal. In this case, there 
is no incentive to supply coal of better quality than 3200kcal/kg gar, but GMT nevertheless 
considers that better coal should be given priority. 

The coal value was initially estimated from the assumed all-inclusive cost of mining up to the point 
of delivering uncrushed coal to a ROM stockpile owned and operated by the power station, plus 
allowance for capital cost recovery and profit. The optimizer coal value is not the same as the 
commercial price. The commercial price, less the local government production royalty of 3%, is 
equivalent to the optimizer coal value. The value and costs were used in the optimizer to generate 
pit outlines.  
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One outline was selected for design, a design was produced, and its quantities measured. These 
quantities and the locations of pits and dumps then in turn generated new costs and coal value. 
The optimization was iterated thirteen times to check sensitivity to various Modifying Factors. 

The smaller sales contracts mentioned in section 10.1 enjoy ex-ROM prices somewhat higher than 
those for the mine mouth power station. The inventory in a pit generated under the “mine mouth 
power station supply” scenario will therefore be smaller than for a “merchant sale” scenario used in 
previous estimates, so is more conservative in its generation of Reserves. Only the mine mouth PS 
scenario was used as the basis for optimization, because the Reserve is to be declared in the 
context of that project. 

11.3.6 Summary of Optimizer Inputs (Modifying Factors) 

The above aspects of prices, costs, slope angle, recovery and dilution are summarized in Table 
11.3. 

 

ITEM UNIT VALUE 

Coal in situ default density Ton /BCM 1.25 

Grade Default Unit (CV adb) Kcal/Kggar 3400 

Grade Cutoff Kcal/Kggar 3200 

Min Seam Thickness m 0.5 

Pit Recovery % of mined 100 

Pit Overall Slope Degree 26.5 

ROM Product Roof Loss m 0.1 

ROM Product Floor Loss m 0.1 

Dilution  - 

Optimizer coal value used as reference  price in optimizer $/ wet metric ton 30.73 

Waste Mining & Transport Cost $/BCM 2.37 

Total coal opcost inc crushing and overheads $/ton 9.09 

Table 11.3  Summary of optimizer input values for the final optimizer run. 

 

11.4 Optimizer Output 

The range of outputs is shown in Table 11.4. 

It is noticeable that the pit inventory is extremely sensitive to “coal value” in the range between 
100% and 110% reference value. The optimizer shell outlines also show large changes in this 
range.  

The optimizer, adjusted as above for coal seam losses, is reasonably attractive, at the “105% of 
reference price”. Total marketable Inventory from all pits is forecast at 68Mt. Based on the current 
optimizer and mine schedule results, even without the small merchant contracts, there is not 
enough coal to meet the 30-year demands of the proposed mine mouth power station.  BNR has 
indicated it expects a sales price of between $US 33/t to $US 37/t for the mine mouth power 
station supply, therefore the chosen base value for the PS coal of $US 30.73 is conservative based 
on BNR expectations. 

This should not cause concern. Only around 15-20% of the available IUP areas has been explored. 
Judging from its knowledge of the tenements, GMT are of the opinion that there is also economic 
coal in neighbouring tenements.  
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Cut-off grade3600 kcal/kg adb. Minimum seam thickness 0.5m. 
Allows for 0.2mcoal loss from each seam. 

Table 11.4 Optimizer run results using the entire Resource. 

 

11.5 Production Concepts 

From examination of the pit shells it appeared that 50 Mt of suitable quality coal at an acceptable 
price could be won, enough to feed the target power station for 15 years (Table 11.4, between 
100%-105% of the reference price). This is after using a significantly lower bulk density than in the 
previous Reserves report, and allowing for a 19% loss of coal at coal/waste interfaces, in order to 
preserve product quality while working at a high rate. The 50 Mt is of course an estimate of the 
Inventory, without considering how much of that would meet the JORC Code (2012) standard for 
Reserves.   

To assist BNR’s understanding of the resource and to plan for the future, it was decided to base a 
final pit design on the 100% pit shell, and then to follow a mining schedule to process coal as per 
the marketing schedule in Figure 10.2, until the pit was worked out. Costs would then be applied to 
the mining schedule, and the extent of viability could be seen. The part of the coal inventory in the 
designed pit that fall into the categories of Measured and Indicated Resources only would be 
considered for declaration of a Coal Reserve.  

BNR has over 200 Mt of coal inventory (148 Mt of this is Measured and Indicated Resources) from 
an explored area of only 7,500 ha while the total asset portfolio comprises 45,550 ha. With only 
around 15-20% out of the total concession explored, GMT considers that the portfolio possesses 
strong upside potential for the discovery of more coal. 

11.6 Mine Design  

A “final pit” design was made, and the rock quantities in this final pit designs were calculated. Coal 
Inventories were estimated. The design takes account of the physical features, hydrology, and 
geotechnical constraints as currently understood. The “final pit” design is shown in Figure 11.3. 
Haulage ramps (not shown) are usually on the low wall, and can use gradients of up to 8%. 

Percent of 
Reference Price

ACTUAL PRICE 
USED  $/t Waste (BCM)  Coal 

Marketable (t)
Surplus 

Inc SR SR TM ar IM adb
ASH 
adb TS adb Car

Tonnes 
per

$'000 BCM/t BCM/t % % % % kcal/Kg year
70% 21.51        29,279,814        4,482,858        75,340   6.53       6.53 46.24    14.73      7.12     0.21    3,345      3,583,045  

75% 23.05        62,983,800        8,393,266        122,352 8.62       7.50 46.17    14.68      7.11     0.21    3,338      3,590,243  

80% 24.58        127,054,113      15,199,136      187,349 9.41       8.36 45.74    14.72      7.82     0.24    3,325      3,603,694  

85% 26.12        210,254,015      23,734,169      264,679 9.75       8.86 45.11    14.62      7.93     0.27    3,348      3,579,748  

90% 27.66        278,487,354      30,539,745      320,616 10.03     9.12 44.81    14.57      8.12     0.28    3,354      3,572,753  

95% 29.19        372,665,499      38,762,016      362,825 11.45     9.61 44.62    14.56      8.18     0.29    3,360      3,566,318  

100% 30.73        439,743,632      44,330,013      376,681 12.05     9.92 44.32    14.55      8.58     0.31    3,356      3,570,321  

105% 32.27        742,215,638      67,969,391      394,453 12.80     10.92 43.38    14.35      9.65     0.34    3,355      3,571,772  

110% 33.80        769,571,579      70,204,337      397,971 12.24     10.96 43.29    14.35      9.76     0.34    3,356      3,570,338  

115% 35.34        815,856,389      73,151,457      380,486 15.71     11.15 43.23    14.35      9.88     0.34    3,355      3,572,120  

120% 36.88        884,354,362      78,012,717      368,753 14.09     11.34 43.08    14.31      10.07   0.34    3,356      3,570,458  

125% 38.41        930,066,718      80,895,131      352,235 15.86     11.50 43.03    14.31      10.13   0.34    3,358      3,568,765  

130% 39.95        1,012,814,134   85,485,841      297,187 18.02     11.85 42.83    14.31      10.38   0.34    3,358      3,568,960  

135% 41.49        1,034,702,079   86,725,266      284,184 17.66     11.93 42.79    14.31      10.43   0.34    3,358      3,568,384  
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Figure 11.3 “Final pits” design in relation to the concession boundary.  

 

This design was then scheduled to meet the conceptual market demand indicated in Figure 10.2. It 
was of course necessary to schedule the waste and ensure that dumping space was available 
throughout the schedule, which proved to be a 16-year schedule.  

It was found that the mining is reasonably straightforward but that only the more profitable parts of 
the deposit were viable for the contracts in place and contemplated. 

The schedule attempts to keep the stripping ratio down to 10:1 BCM/t, but after year 9, SR rises 
significantly above this. The final pit and dump layout is shown in Figure 11.4. 
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Figure 11.4 Final pit and dump layout (Year 16) 

 

Topsoil and waste will be placed in external dumps for the first five years, and then mainly into in-
pit waste dumps. The original seam 5l crop line is shown, demarcating the in-pit dumps from the 
external dumps.  A table of dump capacities is given in Table.11.5. 

The external dumps are based on current good practice elsewhere, but may need base 
preparation and under-drainage, and will have to be geotechnically designed. The internal dumps 
could slump and encroach into the working pit. They will also have to be designed, and continually 
monitored. 

GMT has followed the overall slope guidelines in section 11.3.1. The haulage ramps are not shown 
but they use gradients of up to 8% and are cut in the low wall as necessary, with separate roads 
being cut for traffic in each direction. Coal is removed from the pit to the South, where the ROM 
stockpile, crusher and conveyor are located. Waste is removed to dumps as indicated in the 
schedule and accompanying plans. 
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Year   Waste     Dumps Required    Dumps Designed    

  Topsoil Burden Total Waste 
Total 

Annual 
Total 

Accum. 
Inpit 

Dump 
Outpit 
Dump 

Total 
Annual 

Total 
Accum

. 

  (Mbcm) (Mbcm) (Mbcm) (MLcm) (MLcm) (MLcm) MLCM (MLcm) (MLcm) 
(MLcm

) 

1 0.37 4.11 4.48 5.15 5.15 5.15 0.00 5.66 5.66 5.66 

2 0.40 7.77 8.16 9.39 9.39 14.54 0.00 
        

9.63  9.63 15.29 
3 0.34 7.82 8.16 9.39 9.39 23.93 0.00 9.51 9.51 24.80 
4 0.36 7.80 8.16 9.39 9.39 33.31 0.00 9.12 9.12 33.92 
5 0.49 15.27 15.76 18.13 18.13 51.44 0.00 20.79 20.79 54.71 

5-10 6.31 220.74 227.05 261.11 261.11 312.54 235.40 23.19 258.59 313.30 
10-15 3.00 234.55 237.55 273.18 273.18 585.73 278.39 0.21 278.60 591.90 
15-17 0.74 57.42 58.17 66.89 66.89 652.62 69.51 0.02 69.53 661.43 

TOTALS 12.01 555.48 567.49   652.63       661.43   

Table.11.5 Summary of final dump capacities 

 

11.7 Production Schedule 

The production schedule in is given in Table 11.6. 

This schedule still allows efficient and orderly mining and postpones high stripping ratios until year 
11. 

 

Year 
Coal to 
barge 

Mt 

Coal 
to PS 

Mt 

 Tot 
Coal 

Sold  Mt 

CV 
(GAR) 

Waste 
(MBCM) 

Topsoil 
in 

Waste 
(MBCM) 

Strip 
ratio 

t/BCM 

1 0.55 
 

0.55 3,189 4.48 0.31 8.09 
2 1.03 

 
1.03 3,273 8.16 0.57 7.90 

3 1.09 
 

1.09 3,332 8.16 0.57 7.46 
4 0.90 1.00 1.90 3,228 15.76 1.10 8.27 
5 0.77 3.67 4.44 3,266 45.41 3.18 10.23 
6 0.75 3.68 4.44 3,253 45.41 3.18 10.23 
7 0.75 3.68 4.44 3,253 45.41 3.18 10.23 
8 0.75 3.68 4.44 3,253 45.41 3.18 10.23 
9 0.75 3.68 4.44 3,253 45.41 3.18 10.23 
10 0.65 3.53 4.18 3,393 47.51 3.33 11.36 
11 0.29 3.53 3.82 3,393 47.51 3.33 12.43 
12 0.29 3.53 3.82 3,393 47.51 3.33 12.43 
13 0.29 3.53 3.82 3,393 47.51 3.33 12.43 
14 0.29 3.53 3.82 3,393 47.51 3.33 12.43 
15 0.36 3.46 3.82 3,463 38.21 2.67 10.00 
16 - 2.83 2.83 3,463 28.27 1.98 10.00 

TOTAL 9.55 43.35 52.90 3,333 567.64 39.75 10.73 

Table 11.6 Mine production schedule. 

 

The locations of production are illustrated in Figure 11.5 to Figure 11.8. The final pit layout is 
shown in Figure 11.4. 
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Figure 11.5 End of Year 1 mine layout . 
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Figure 11.6 End of Year 5 mine layout  
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Figure 11.7 End of Year 10 mine layout 
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Figure 11.8 End of Year 15 mine layout  
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12 MINE OPERATIONS 

Conventional diesel-drive excavator and truck mining method is considered most appropriate for 
the SB open pit operations because it is prevalent in Indonesia, flexible, apt for the geological 
conditions and is readily acceptable to all mining contractors. Other equipment and systems were 
briefly considered, including: 

 Electric-powered hydraulic excavators (only available as very large machines); 

 Bucket-wheel-excavators (BWEs) for waste mining; Locally proven unsuitable for this type 
of overburden; 

 Electric rope shovels for waste mining; 

 Semi-mobile in-pit crushers and conveyors for waste removal and/or coal mining; 

 Mobile in-pit crushers and extendable conveyors for waste mining; and 

 Dragline operation for waste removal. 

Each of these options requires a certain level of infrastructure with associated lead-time and 
relatively high capital investment, a high degree of discipline in planning and implementation and a 
mineral deposit with large expanses of thick waste material.  As such, irrespective of economics 
and time factors, these systems are essentially unsuitable for SB due to the deposit’s multiple thin 
seams and inter-burdens. 

To maintain the production rate required using fairly small equipment on the thin seams requires a 
relatively large fleet of small equipment and several seams open simultaneously, making it difficult 
to dump in-pit until a relatively large area has been worked out. 

The open pit mining operations will comprise the normal cycle of: 

1. Land clearance/grubbing for pits, dumps and other operational areas. 
2. Topsoil removal from pits, dumps and other operational areas. 
3. Pioneering work to establish benches if required. 
4. Fragmentation/loosening of waste as required. Blasting is not allowed for. 
5. Loading, hauling and dumping waste. 
6. Coal getting (including cleaning, excavating, hauling to stockpiles or crushers). 
7. Rehabilitation (including land forming, topsoil placement and re-vegetation). 

Integral to the above is water management, including pit de-watering. 

It has been assumed that the above functions will be performed by mining contractors and/or 
leased equipment. 

Aspects of the operations are described further below. 

For the purpose of the following discussion, primarily Komatsu3 and Caterpillar4 mining equipment 
have been used as the basis for determining the primary and auxiliary equipment requirements but 
there was no intent to recommend or to favor any particular supplier or manufacturer over another. 

12.1 Clearing and Topsoil Removal 

The topography of the pit and dump areas comprise flat to gently undulating to moderately 
undulating terrain with overall elevation variance of about 50m.  The area is traversed by several 
minor streams. 

The planned operational areas are predominantly covered by tree plantations, mainly oil palms 
with no primary or re-growth forestry and hence no large trees for logging. 

                                                
3 Komatsu Ltd, Japan 
4 Caterpillar Inc, USA 
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Clearance of undergrowth, and the grubbing of plantation trees will be achieved using small dozers 
such as Caterpillar D6 and/or D7 to push the vegetative matter beyond planned pit and dump limits 
in advance of operations. Unless the mining contractor and the client have mutually pre-
determined by site inspection of ground conditions that one or more “swamp dozers” (ie small 
dozers equipped with extra wide tracks and winches) are required, the dozers will be the same as 
used for the ancillary mining fleet. 

The following factors influence the equipment selection for topsoil removal: 

 Ground conditions; 

 Topography; and 

 Rainfall. 

It is anticipated that the topsoil will be mainly weathered materials with clay content, high moisture 
content and organic material.  The material will be sticky (particularly after rainfall) and as such not 
suitable for removal by scrapers.  Hence backhoe excavators and 6-wheel-drive articulated dump 
trucks (ADTs) which can operate in wet, soft conditions will be used to remove the topsoil. 

This topsoil removal equipment will also be used waste production, which provides standardisation 
of equipment fleets and advantages for mine planning and production scheduling and for 
maintenance and logistics.  Clearing and topsoil removal can more easily be limited to about 100m 
in advance of mining because it is not necessary to schedule a specific topsoil fleet. If clearing is 
too advanced ahead of mining then there is the risk of increasing sediment loads in surface water 
as a result of erosion. 

Prior to grubbing and topsoil removal, water courses will be diverted away from and/or around pit 
and dump areas and also from planned topsoil stockpiles. Sediment ponds will also be constructed 
to contain and settle pumped-out pit water and run-off from dumps and stockpiles before the water 
is discharged back into natural water courses. 

Lower lying swampy areas, if any, will be identified well in advance of mining and then drained 
sufficiently before removal as soil or waste.  Drainage is effected by a) diverting streams that 
charge the swamp and/or b) cutting a regular pattern of seepage channels into the area.  

In areas where the gradients are steep, a dozer will be used to push topsoil down to the excavator 
for loading into trucks. If working conditions for topsoil removal or its placement on stockpiles 
become too boggy, sandy sub-soil material from other areas will be spread on the top of the 
working floor to improve permeability/drainage and trafficability. 

Topsoil management will be an integral component of mine planning and rehabilitation planning.  
Whenever possible and economic, topsoil will be removed and placed directly on rehabilitation 
areas.  However, when the mine is developing new areas for dumping and mining and when soil 
haul distances are prohibitively long, topsoil will be formed into properly designed stockpiles at 
planned locations for scheduled later use or, ultimately, mine closure. Topsoil stockpiles will 
preferably be located adjacent to final waste dumps in order to minimise hauling during 
rehabilitation spreading operations. 

If topsoil stockpiles are too large (particularly too deep/high), not adequately drained or compacted, 
the result will be decline in the structural and organic attributes of the soil and render it inert or toxic 
and unsuitable for rehabilitation. In order to minimise any such degradation of soil quality the 
following principles will be adopted: 

 Stockpiles will not be used as trafficable areas; 

 Stockpiles will be formed to be free draining (i.e. no surface ponding) and water courses 
and drains will be diverted around the pile locations to sediment ponds; 

 The time that soil will be in stockpiles will be minimised wherever possible; 

 Stockpiles will not exceed 5m in height/depth; 
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 Stockpiles with a life expectancy of three months or longer will be seeded with 
grass/legume species and shrubs immediately after construction in order to prevent 
erosion, maintain organic attributes and be visually acceptable. 

Topsoil will be removed to a predetermined depth.  A priority of this process is to ensure the topsoil 
balance is maintained. That is, adequate topsoil must be recovered and available for to spread to a 
depth of 30 cm on all rehabilitation areas. In this regard, soil and sub-soils can generally be 
recovered to a depth of 50 cm for use in rehabilitation provided that the sub-soil contains 
vegetative matter such as plant roots. Topsoil production, stockpiling, re-handle spreading will be 
measured and surveyed and the information will be recorded in a topsoil register for both internal 
company planning and reporting and for governmental reporting.  

12.2 Drill and Blast 

Current geotechnical and geological data indicates that waste material does not require blasting for 
efficient removal. 

The waste materials at SB (overburden and inter-burdens) comprise predominantly unconsolidated 
sandstones and claystones, and the overall pit high-wall design slope angle of 20-40° is also an 
indicator of the weakness of the materials. 

Large 40-ton track dozers equipped with ripping shanks can be deployed if unexpected areas of 
hard waste material are encountered during operations. 

The coal does not require breakage prior to loading and in any case the seams are too thin for 
effective drill and blast, which would cause unacceptable levels of loss and dilution. 

12.3 Waste Excavation and Loading 

The geological characteristics at BNR as described in Section 5.2.3 form the basis upon which the 
primary loading equipment is selected with the waste and coal thicknesses being a primary 
determinant for the excavator choice.  Generally, other factors such as panel width, bench height 
and production targets can be adjusted to accommodate equipment dimensions during detailed 
mine planning if necessary. 

After consideration of the range sizes of backhoe excavators5 that are available from OEMs6, it was 
determined that a 100-ton class machine equipped with a 5 m3 to 8 m3 bucket size will be most 
appropriate at BNR. 

                                                
5
 Excavators with front shovel configuration were not considered because shovels require a full bench height to operate 

effectively, are not versatile and would not be able to establish the 20-30
o
 batter angles required for stability at BNR.  

6 Original Equipment Manufacturers 
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Figure 12.1 Pit 5 Waste Volume Distribution by Thickness 

 

An advantage of this 100-ton class of excavator is that it is not too large for topsoil removal and for 
mining coal seams provided that a small support dozer is used to maintain the floor of the coal if 
the excavator has a standard rock bucket with teeth. 

For the purpose of this study, a Komatsu PC1250/1250SP-8 backhoe (PC1250SP) was selected.  
However, several other OEMs also make similar machines. 

Limiting the selection of the primary waste excavator a single class has the advantage of reducing 
fleet management issues associated with maintaining a fleet of varied machines with the 
consequent increased standardization leading to increased productivity, efficient maintenance 
programs and ease of spares management/logistics. 

A feature of the PC1250SP is that it has a relatively shorter boom at 7.8 m, which affords it a 
relatively greater bucket digging force (SAE) at 502 kN with a relatively larger bucket of 6.7 m3 
(SAE). However, the PC1250SP can still dig to a depth of almost 8 m with a dumping height of 
8.45 m. The PC1250SP has an operating weight of 110 tons and a gross horsepower of 514 kW.  
Dimensions of the PC1250SP are provided below. 
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Figure 12.2 PC1250SP Machine Dimensions 

 

 

A Max digging height 13.00 m 

B Max dumping height 8.45 m 

C Max digging depth 7.90 m 

D Max vertical wall digging depth 5.02 m 

F Max digging reach 14.07 m 

G Max digging reach at ground level  13.67 m 

H Minimum swing radius  6.42 m 

Figure 12.3 PC1250SP Working Range 
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Because the BNR deposit is almost flat dipping (<5o), the mining operations need not work strictly 
to predetermined elevations and instead the heights of the working faces will be predominantly 
dictated by the thicknesses of the waste horizons and the coal seams. 

Using the strata to delineate the working levels has the advantage that pit water will always run 
down dip (as opposed to potential ponding and drainage issues when using flat benches) and can 
be managed by judiciously placed spoon drains and sumps for pumping. 

The PC1250SP can comfortably mine 6-metre face heights without stretching but sub-benching (or 
flitching) in 3-metre to 4-metre lifts will be implemented for the 40% of overburden or inter-burdens 
exceeding 6m in thickness.  If it is experience that the ground is unstable due to consolidation then 
3m working heights can be implements as standard practice. 

At final pit walls the working levels and flitch elevations will be cut to correspond exactly with the 20 
m bench elevations of the pit design so the 10 meter wide berms are properly established.  The 
32° angled batters between the berm elevations with be progressively cut to design using survey 
controls by the PC1250SP as the pit deepens. 

The PC1250SP is able to load trucks operating on the same elevation as the backhoe but typically 
the excavator will sit at the top of the face on the material being loaded and the trucks will operate 
on the floor at the face toe elevation. This set-up minimizes bucket swing cycle time and 
maximizes loading productivity. Truck loading will either be single-sided or drive-by depending on 
the configurations that can be established at the working locations at any given time and situation. 

The productivity calculation for the PC1250SP loading waste into a CAT 740B ADT (see Section 
12.4) is given in Table 12.1. This productivity together with an average availability of 90% and 
annual use of available time (UoAT) of 77% was used to determine the required fleet size. 

 

Bucket Size m
3 

6.7  

Fill Factor  100% 

In-Situ Density t/m
3 

2.40  

Swell Factor  133% 

Bucket Load t 12.1  

Bucket Load bcm 5.0  

Truck Payload t 39.5  

Bucket/Truck each 3.3  

Dig Cycle s 27.0  

Load Time s 88.4  

Truck Spot s 30.0  

Operator Efficiency  90% 

Truck Presentation  93% 

Loads per Wh each 25.4  

Productivity bcm/h 418.7  

Table 12.1 PC1250SP Waste Productivity Calculation 
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12.4 Waste Haulage 

Trucks are primarily selected for each class of excavator on the basis of payload capacity and the 
requirement to fill the truck in three to five passes of the bucket which is considered by the industry 
to be optimum. It was calculated that the bucket load of the PC1250SP is about 12 t and therefore 
the waste truck should have a payload of 36 t to 60 t. 

A further factor for the selection of trucks is the trafficablity in the working areas. The waste 
material will be excavated without blasting and it can be expected that considerable breakdown of 
working floors and loss of bearing capacity will occur, particularly in the presence of water. As 
such, floor surfaces will be soft and essentially un-trafficable by standard rear-dump mining trucks 
during wet weather.  Indeed, even at coal mines in Indonesia with competent ground conditions, it 
is the norm that mining operations would come to a standstill during rainfall because the roads and 
ramps become slippery due to the skin of fines7 on the hauling surfaces becoming wet. 

Following due consideration it was decided that the most appropriate waste truck for BNR will be 6-
wheel-drive articulated dump trucks (ADTs). These trucks are designed for topsoil removal and 
pioneering work in arduous conditions including poor trafficablity, steep gradients and spatially tight 
working areas. Apart from being able to perform in the soft floor conditions at BNR, the additional 
major advantage of ADTs is that waste mining can continue during rain. Based on experience at 
coal mines in Indonesia it was conservatively estimated that employing ADTs over standard rear-
dump trucks will increase use of available time (UoAT) by at least 800 operating hours per year. 

Other aspects of the soft materials and mining in wet conditions include: 

 Significant carry-back can be expected to inhibit productivity unless buckets and truck 
vessels are routinely cleaned out, and 

 Considerable care on waste dumps needs to be exercised by using windrows constructed 
inside the tip crest to control safe dumping limits. 

For the purpose of this study, a Caterpillar ADT 740B (740B) was selected.  However, several 
other OEMs also make similar machines. 

The 740B has a rated payload of 39.5 t making it suitably matched with the PC1250SP for three to 
four pass loading and with a body height of 3.2 m it can easily be operated on the same elevation 
as the backhoe. The 740B has a gross horsepower of 361 kW and a total loaded operating weight 
of 73.7 t. The truck has a top speed of 55 km/h and a turning radius of 8.14 m. The dimensions of 
the 740B are depicted in Figure 12.4. 

 

                                                
7
 Fines are generated from truck tyre action on the sedimentary waste materials or from spillage or from mud carried onto 

the roads from working areas by vehicle wheels. 
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Figure 12.4 CAT 740B Dimensions 
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The scheduled haulage distances are given in Table 12.2. 

 

Year Coal Haul dist. m Waste Haul Dist. M 

1 900 1140 

2 1130 1295 

3 1900 1505 

4 1980 1660 

5 1515 1745 

6 2670 2420 

7 2670 2420 

8 2670 2420 

9 2670 2420 

10 2670 2420 

11 4560 1880 

12 4560 1880 

13 4560 1880 

14 4560 1880 

15 4560 1880 

16 5320 960 

17 5320 960 

Table 12.2 Scheduled average haulage distances. 

 

12.5 Coal Recovery and Inpit Stock 

In order to select the coal mining equipment, consideration must be given to practical loss and 
dilution factors and coal recovery. Generally, loss and dilution occur for several reasons including: 

 Waste partings or inter-burdens between adjacent coal seams or seam plies that are too 
thin to be effectively extracted separately are mined with the coal and hence dilute the coal 
as ash. 

 Coal seams or seam plies that are too thin to be effectively extracted separately are 
removed with the waste. 

 As the top of the coal seam is exposed and prepared for mining, loss and dilution will occur 
depending on the degree to which the top is cleaned. That is, aggressive cleaning can 
result in minimal ash dilution at the expense of higher top loss and vice versa. 

 When mining through the coal and the floor beneath the seam is contacted, loss and 
dilution occur depending on the degree to which the floor is cleaned. 

Factors in determining the parting thickness that can be separated out from in between coal plies 
and seams include: 

 Required production rates; 

 Excavator size (ie bucket and teeth sizes); 

 Dip of the strata (ie ease of mining); and 

 In-situ coal quality of the coal. 

At BNR the low in-situ quality of the coal with calorific value at about 3,500 kcal/kg gar due to its 
high total moisture of about 43% and ash content of up to 10% dictates that the dilution incurred by 
mining must be minimized. The minimum separable parting thickness was therefore deemed to be 
0.5 m. Where the waste layer is less than 0.5 m, it was allowed that 0.5 m would be cleaned, which 
sometimes causes a significant loss of coal from the lower seam. This is deemed necessary to 
maintain quality. 

Similar considerations and arguments were used to determine the minimum coal seam thickness 
that will be mined as coal. Due the inherent risk of dilution when mining thin seams the minimum 
minable coal seam thickness was set at 0.5 m. 
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Irrespective of the size of excavator used to expose the top of a coal seam, there is typically waste 
debris left on top which adds to the ash content if not cleaned off or if the top of the seam is 
fractured (see Figure 12.5 and Figure 12.6). 

 

 

Figure 12.5 Small Excavator Exposing Coal 

 

 

Figure 12.6 Exposed Coal before Cleaning 
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If the top of coal is aggressively cleaned to remove all ash on its surface then coal top loss will be 
greater than if some ash is included. BNR will employ small equipment such as light dozers or 30-
ton to 40-ton excavators fitted with spade-edge buckets (that is, no bucket teeth) for the final 
preparation before coal mining. An aggressive clean with an average of 10 cm of loss and no 
dilution has been assumed. 

Mining the coal bottom cleanly essentially entails leaving some coal on the floor. As such it was 
deemed that on average there will be 10 cm of loss and no dilution.  

BNR will produce coal at a rate of 4.6 Mtpa. At this rate, and considering that the minimum seam 
thickness to be mined is 50 cm, the 30-ton to 40-ton excavators used or cleaning are too small for 
coal getting because too many units would be required. Following inspection of the coal seam 
characteristics for Pit 3, and after consideration of the range sizes of available backhoe excavators, 
it was determined that a 70-ton class machine equipped with about a 4 m3 will be suitable for coal 
production. 

For the purpose of this study, a Komatsu PC800SE-7 Backhoe (PC800SE) was selected as the 
coal mining tool. Several other OEMs also make similar models. 

The PC800SE can dump to a height of 8.2 m with the shorter 7.1 m boom. As such this excavator 
can comfortably load ADT 740B trucks and can be used to remove topsoil and waste if required.  
The PC800SE has an operating weight of 76 t and a flywheel horsepower of 335 kW.  Bucket size 
for the excavator ranges from 4.0 m3 to 4.5 m3 and in order to be slightly conservative a 4.5 m3 
bucket was assumed for productivity calculations. Dimensions of the PC800SE are provided in 
Figure 12.7 and Figure 12.8. 

 

 

Figure 12.7 Komatsu PC800SE-7 Dimensions 
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Figure 12.8 PC800SE-7 Working Range 

 

It was calculated that the bucket load of the PC800SE is about 5 t of coal and therefore the coal 
trucks should have payloads of 15 t to 25 t. As such it was decided to use a 6x4 drive, rigid body 
dump truck equipped with 26 t coal body. Such trucks are common in Indonesia and there are 
several suppliers such as Nissan, Scania, Volvo, etc. 

The productivity calculation for the PC800SE loading coal into a Nissan CWB is given in Table 
12.3. This productivity together with an average availability of 90% and annual UoAT of 67% was 
used to determine the required fleet size. 
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Bucket Size m
3 

 4.3  

Fill Factor  100% 

In-Situ Density t/m
3 

 1.40  

Swell Factor  135% 

Bucket Load t  4.5  

Bucket Load bcm  3.2  

Truck Payload t  26.0  

Bucket/Truck each  5.8  

Dig Cycle s  33.0  

Load Time s  192.6  

Truck Spot s  30.0  

Operator Efficiency  90% 

Truck Presentation  93% 

Loads per Wh each  13.5  

Productivity t/h  351.9  

 Table 12.3 PC800SE Coal productivity calculation. 

 

Coal will be hauled from the pit to the ROM area. For the purpose of this study it was assumed that 
80% of the ROM coal will be delivered directly to the crusher and 20% will be stockpiled at the 
ROM for re-handling for quality control and/or to maintain crusher feed when hauling from the pit is 
stopped during wet weather or power station interruptions. It has also been assumed that the ROM 
coal re-handle will be performed by a PC800SE and a Komatsu WA500 (5.6 m3 bucket) and these 
two machines plus two Nissan CWB dump trucks will provide ROM area maintenance and 
stockpile management. 

It is to be noted that the primary loading and hauling equipment selected for topsoil and waste 
removal and for coal mining and ROM management is largely interchangeable and can provide a 
large degree of flexibility to the operations, such as: 

 The waste removal fleets can mine coal (provided the equipment is washed first), and  

 The coal mining fleets can remove waste and topsoil. 

In the event that prolonged wet weather threatens coal supply from pit to ROM then the 740B fleet 
can be switched to coal mining and to deliver coal to in-pit stockpiles for re-handle into Nissan 
CWBs for hauling or, when the coal haul road has been damaged, to haul coal directly to the ROM 
area.   

Depending on assessed risk of production interruption, mine mouth operations typically carry coal 
stocks of about 6% full rate production (i.e. about 3 weeks of full–rate supply).  The coal stocks 
include in-pit exposed coal inventory and coal in the coal chain from pit to point of delivery. At BNR, 
a 6% stock level represents about 260 kt of coal. Assuming about 100 kt is maintained in the chain 
then 160 kt should be exposed inventory in the pit. Using a mean seam thickness of 1.45 m, this 
in-pit inventory is an area or areas totalling some 1.5 ha, allowing for the multi-seam nature of the 
deposit.  

The requirement for the power station to operate at an average utilization of 80% causes similar 
and potentially more serious problems. The bid calls for equipment to be sized specifically to 
support this average rate, but if the station operates for prolonged periods (say more than a week) 
at 100%, then there will be problems caused by inadequate waste removal. On the other hand, 
allowing for idle equipment and operators to stand by in case the power station is utilized at full 
rate would be uncompetitive.  
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12.6 Auxiliary Equipment 

In addition to the primary loading and hauling equipment, the mine will require ancillary and 
support equipment. Activities carried out in support of the loading and hauling operation include 
regular road maintenance and waste dump surface levelling. The major support equipment will 
include suitable sized diesel-powered motor graders, wheel dozers and track-type dozers for haul 
road construction and maintenance, loading unit support and dump area maintenance as well as 
mine site construction tasks. Additionally pumps are required for pit dewatering and lighting plants 
for floodlighting loading and dumping locations. 

The sizes and numbers of the auxiliary equipment was determined using rules-of-thumb and 
experience. A summary of all required primary and secondary equipment in a typical full production 
year is provided in Table 12.4.  

 

ITEM No. 

KOM PC1250SP-8R Excavator 9 

KOM PC800SE-7 Excavator 4 

KOM WA500-6R Wheel Loader 1 

ADT 740 Trucks 116 

Nissan CWB Trucks 39 

Track Dozer CAT D8 13 

Grader CAT 14G 15 

Track Dozer CAT D6 3 

Wheel Loader CAT 966 2 

Water Truck 10kl 7 

Compactor 4 

KOM PC300/PC400 Excavator 3 

Track Dozer CAT D6/D7 10 

Pit Pump 4 

Lighting Plant 16 

Service Truck 4 

Fuel Truck 3 

Utility Truck 3 

Tyre Handler 1 

Light Vehicle 55 

Crew Buses 18 

Table 12.4 Summary of Owner and Contractor Equipment 

 

12.7 Water Management 

Based on the topography a stream diversion scheme was allowed for in the design and capital 
expenses. The largest issue for surface water management is the diversion of surface water from 
the SW to the NE of the IUP. 
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For pit pumping, four pontoon mounted pumps and associated pipe work have been allowed. Two 
settling ponds have been allowed for, and more could easily be added if required. Now that the pit, 
dumps and infrastructure have been laid out and scheduled, a surface hydrology study can be 
carried out to size all facilities.  

12.8 Haul Roads 

Haul road designs will be developed according to standard industry practice for the size and class 
of equipment selected for the hauling of waste and coal.  In order the accelerate mine development 
the initial haul roads may be constructed by local contractors using smaller construction 
equipment. 

The design principles include: 

 Road widths designed to be 3½ times the width of the largest haulage unit (for 2-way 
traffic). 

 Horizontal curves designed to ensure the driver of the haul truck can negotiate the curve 
safely at a given speed and sharp curves should not be designed at the top or bottom of 
hills. 

 Vertical and horizontal curves designed so that the line-of-sight of the driver is equal to or 
greater than the stopping distance of the haul truck. 

 The preferred maximum grade is 8%. 10% is acceptable. Grades over 10% are only for 
short distances in temporary situations. 

 Longitudinal section of the road should not be flat; at least 1% or 2% is desirable to prevent 
water ponding and to run water to gaps in safety bunds for drainage. 

 Intersections to be located at flat, straight alignments of the haul road. 

 Camber designed as 3% cross-falls from crown of road to either side. 

 Safety bunds made of run-of mine waste and formed with a small excavator will be placed 
along both sides of haul roads. 

 Culverts will be properly designed and positioned according to surface hydrology 
measurements, rainfall data, catchment areas, etc. 

BNR does not have a source of competent rock for haul road pavement construction. It will be 
necessary to use run-of mine sandstones to build the pavements above the sub grade. Because 
the sandstone is unconsolidated the pavement should be constructed in thin 50 cm thick, well 
compacted layers after first compacting the sub grade. Compaction of the sub grade during the 
layering will be performed by a sheep’s foot compactor. Vibrating roll compactors will only be used 
for the final surfacing and re-compaction after grading. Water will be added to the layers during 
compaction if the material is dry. 

Road pavements will deteriorate rapidly where pavements have been damaged and/or allow 
ingress of water. However, pavements will have well maintained cambers and drainage and 
regularly graded to an even surface such that good trafficability and running conditions should be 
maintained. A slippery saturated clay-like skin will form when pavements are trafficked in wet 
weather but this skin will be removed by frequent grading. 

If haul road deterioration and maintenance costs are severe then it will be necessary for BNR to 
source good rock such as igneous types for road construction where the subgrade is not 
competent.  

12.9 Topsoil Removal 

This is described in section 12.1. 
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12.10 Overburden Material Removal 

The overburden material will be removed from the mining area and placed initially in external waste 
dumps to the south of the planned open pit. When sufficient space has been established in the pit 
void, overburden will be used to backfill the pit area where the coal has been fully mined. This will 
ensure the final pit void is minimised and the effective area for reclamation is maximised. 

The detailed mine plan will be prepared to maximise the amount of overburden material to be 
disposed by in-pit disposal and backfilling and to minimise the amount of ex-pit disposal and to 
keep haul distances to a reasonable minimum. 

12.11 Overburden Disposal Dumps 

The external dumps are based on current good practice elsewhere, but may need base 
preparation and under drainage, and will have to be geotechnically designed. The internal dump 
could slump and encroach into the working pit. It will also have to be designed, and continually 
monitored. The external dumps will be covered by topsoil throughout and replanted. Oil palm trees 
will be trialled initially. The need to encapsulate PAF waste in the dumps has been mentioned. 
Designs are based on the configuration shown in Figure 12.9. 

Detailed design considerations include: 

 Dumps and stockpiles will have a tip head safety windrow constructed to the height of the 
axle of the largest vehicle working on the dump for the dump trucks to back up to.  A spotter 
shall be used when dumping over heights in excess of 10 m. Access to non-active dump 
areas shall be closed off with safety windrows; 

 Dump and stockpile floors will have a positive gradient up to the dump edge of 
approximately one in twenty, to within 20 m of the windrow; 

 External Dumps will be built with a maximum of 15-metre vertical lifts; 

 Except for the edge treatment described above, dump and stockpiles shall be maintained 
generally level with adequate attention given to surface drainage; 

 Roads on dumps shall be defined with sufficient width for safe operations and kept watered 
and compacted. Traffic movements on dumps are to be confined to defined road 
alignments to reduce dust generation; 

 Outer faces of dumps shall be constructed at the natural angle or rill and the dump height 
for each Overburden lift shall not exceed 15 m for external dumps with suitable berms 
between lifts; 

 Dumps shall be designed and constructed to encapsulate potential acid producing 
overburden material; and 

 Overburden disposal dumps must be designed to incorporate all potentially acid generating 
burden material identified in the active pit areas. 

At the completion of mining activities for each external dump, the final overburden disposal dumps 
will be contoured to stable slope angles to ensure long-term stability, minimise erosion, ensure 
sufficiency of topsoil on top and sides so that they are in a state suitable for revegetation.  
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Figure 12.9  Dump slope and geometry profile. 

 

12.12  Surface Water and Pit Dewatering 

12.12.1 Surface Water 

Surface waters will be directed into drains and ponds to ensure that un-contaminated water will be 
directed away from mining areas and contaminated waters will be directed into settling ponds and 
other silt trap areas before being discharged into the natural waterways. The quality of the 
discharged water will comply with the conditions outlined within the Environment Management Plan 
(RKL) / Environment Monitoring Plan (RPL) documents. 

12.12.2 Pit Dewatering 

De-watering pumps will be used for pumping all water that enters active pit areas and any water 
used in the mining operations that enters the excavation. The pumps will return this water to 
surface drains.   

All water pumped from the active pit will be pumped to drains that will then discharge into a 
sediment pond, prior to discharging into local watercourses.   

12.13 Ramp and Road Design 

12.13.1 Pit Ramps and Overburden Haulage Roads 

The following criteria shall be used for design and construction of in-pit ramps and overburden 
haulage roads: 
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 Maximum gradients will be 10% for inter bench and 8% for in pit, disposal ramps and 
overburden haul roads.   

 Cross grading of 3% camber as necessary so that ramps are trafficable by the mining 
haulage fleet as soon as practical, following cessation of rainfall.  

 Minimum useable straight road width will be 3.5 times the width of the largest vehicle using 
the road for two-way traffic. In addition, the minimum useable curve road width will be 4 
times the width of the largest vehicle using the road for two-way traffic. 

 Provision of a windrow on the outside of the ramp of not less than 2 m base width and 
height that is greater than half the wheel diameter of the largest wheeled machine expected 
to enter that pit. 

12.13.2 Coal Haul Roads 

The following criteria shall be used for design and construction of Coal Haul Roads: 

 Maximum gradient shall be 10%. 

 Minimum useable straight road width will be 3.5 times the width of the largest vehicle using 
the road for two-way traffic. In addition, the minimum useable curve road width will be 4 
times the width of the largest vehicle using the road for two-way traffic. 

 Provision of a windrow on the outside of the ramp of not less than 2 m base width and 
height that is greater than half the wheel diameter of the largest wheeled machine expected 
to enter the haul road. 

12.13.3 Road Surfacing Materials 

Material for surfacing haul roads and ramps may be sourced from: 

 Selected overburden material, should this material be suitable; or 

 Surface gravel material excavated from borrow areas will be implemented where possible. 

12.14  Coal Mining and Coal Haulage 

The coal will be mined from the open pit area after the overburden has been removed to the seam 
roof. The standard procedure for coaling will be similar to the following: 

 Coal edges shall be cleaned and trimmings/overburden removed to disposal. 

 Mining equipment shall be prohibited from unnecessary traveling on the coal seam roof. 

 Tracks of excavating equipment shall be cleaned before traversing coal seams. 

 Roof/top of coal seams shall be properly cleaned before excavation proceeds. 

 Proper drainage shall be implemented to prevent water ponding against or over in-situ coal 
seams. 

 Coal shall be excavated and loaded into coal trucks without pit water contaminating the 
coal.  

 Coal shall be extracted to bottom or floor of seam such that coal loss and dilution is 
minimized. 

The operations will be monitored at all times by a Pit Geologist.  

The quality and quantity of coal expected to be produced in each mining area will normally be 
determined from borehole and channel samples taken from the coal seams as the mining 
proceeds. 

An appropriate excavator bucket designed to remove/clean coal seam partings to minimise coal 
losses and to maximise clean coal recovery will be used for the mining of the coal. The maximum 
coal lump size delivered to the ROM stockpile should be less than 500 mm. Ripping of the coal 
seams may be required to achieve a lump size of less than 500 mm. The coal will be hauled to an 
intermediate ROM stockpile adjacent to the operating pit area. 
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12.15 Dust Suppression 

All areas within the mining area such as ramps, haul roads, mining areas, drilling sites, active 
dumps and any other places where dust may be generated by mobile equipment will be watered 
down at frequent intervals to the satisfaction of the conditions for dust mitigation in the RKL/RPL 
documents. 

Water may be sourced from settling ponds, natural waterways and pit areas if the water quality is 
within the guidelines for discharge as outlined in the RKL/RPL document. In this project, allowance 
has been made to bring 400,000 l /day from the Indragiri River in the PS cooling water pipe for 
mine use. The mine will draw this from the cooling water pond. 

12.16 Geotechnical Considerations 

12.16.1 Excavation Considerations 

The cost of excavation is one of the most sensitive geotechnical design parameters in the 
feasibility of a mining operation. The excavation character of coal measure rocks is dependent on 
the strength of the rock mass, which in turn depends mainly on the strength of the rock material, 
and the number and orientation of fractures. However, in most mines in Indonesia these 
parameters are fairly similar, and hence, excavation more often than not comes down to 
economics of scale rather than geotechnical issues. 

Many mines have trouble excavating occasional well-cemented sandstone-replaced washouts with 
excavation equipment that has been optimized solely for the lower strength coal measure rocks. 
However, these types of sandstones do not appear to be present within the sequence at SB and 
the overall character of the rocks seem suitable for free digging operations. 

12.16.2 Low Wall Stability 

The removal of overburden may cause the low wall to blow out or heave due to high pressures of 
groundwater trapped beneath impermeable mudstone layers often occurring in the seam floor 
area. The recommended method of de-pressurising the low wall is drilling drainage hole in areas 
where pressure monitoring indicates that hydrostatic pressure is too high. This has been allowed 
for. 

12.16.3 High Wall Stability 

A program of geotechnical assessment has been conducted in the proposed open pit area within 
the SB concession to ensure the high wall stability parameters are quantified. (See section 11.3.1). 
Provisionally a conservative high wall angle of 26.5° has been used. This can be tested and 
modified during development as the highest final walls are not formed for many years, whilst many 
intermediate walls will be formed, and can be monitored as large-scale trials. Failure of such a 
slope is inconvenient rather than life-threatening; and monitoring and management should be 
successful.  
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13 COAL HANDLING AND STOCKPILING 

Initially (refer to Section 10.1) the mine will supply up to 1.2 MTpa (3,400 tpd) of uncrushed coal by 
public road to a barge port at east of Rengat, some 113 km by public road from the mine, see 
Figure 2.1. 

Once the power station is commissioned, up to 4.8 Mtpa of coal will be mined and transported in 
standard 26 t coal body haul trucks to a 150,000-ton capacity ROM stockpile at the mine facility, 
and dumped directly into a hopper feeding a coal crusher, or on to the ROM stockpile.  

The ROM stockpile will be formed during periods of reduced demand at the PS, or conveyor 
outages, or when excess out-of-spec coal is being produced. It will be reclaimed for blending, and 
when the mine cannot deliver sufficient coal. It is considered necessary for both the barging and 
power station operations; but not desirable, as it adds to costs and unless carefully managed will 
lead to coal oxidation and maybe spontaneous combustion. 80,000 t in ROM stock is the maximum 
desirable unless a future demand peak is foreseen. 

Some 2,800 tpd of uncrushed coal will continue to be reloaded from the ROM, weighed, and 
despatched to the barge loader. 

ROM coal will be crushed for the power station. The sized coal for the power station (100 %<50 
mm) will be conveyed to the power station and part of it will be stored there on several separate  
stockpiles. Ten days of covered storage capacity has been allowed for, probably usually not more 
than half full. All or part of the coal can also be fed directly from the trunk conveyor to the boiler.  

The hourly feed rate of the conveyor will be 620 tph, about 120% of the normal boiler feed rate 
when the PS is working at full load. This conveyor feed rate can be reduced to 70% of the full 
conveyor rate when the boiler is operating at reduced load, and can operate at any intermediate 
rate, so as to match requirements. The mine delivery would match that of the conveyor plus the 
barge loading coal, an average of 13,200 tpd. 

The boiler will be able to take feed directly from the conveyor without blending at the power plant. 
This means that coal delivered on to the conveyor should be between 3,200 and 3,600 kcal/kg 
GAR. The PS  will manage this by blending from the pit and the ROM stockpile as necessary.  

There will also be a continuous sampler on the conveyor after the crusher, and a weightometer. 
The quantity and quality of coal delivered will be computed at 8 hour intervals. The weightometer 
and samples will be used for payment purposes and for computing royalty, and will therefore be 
controlled by an accredited independent survey company.  

Coal quality control will be monitored by sampling coal seams before they are dug, using an 
excavator. About 20 samples per day will be taken, and the results plotted, giving detailed seam 
ply quality information, and allowing the edge coal discard to be monitored. This will be used to 
dispatch the mine output to the crusher, the ROM stockpiles, or to waste. Aided by the on-line 
analyser, the crusher /ROM control room supervisor will direct the coal mining deliveries to the 
crusher or to nominated ROM stockpiles. ROM reclaim will also be managed from the control 
room. 

The quality control supervisor (QCS) will control delivery and will monitor quality by managing 
quality in the ROM stockpile operations and selective mining. The QCS will also coordinate the 
laboratory and the sampling crews. 

It is allowed that power for the conveyor main (head end) drive will be sourced from a substation 
on PLN's power grid next to the power station. PLN power will also be brought to the tail end and 
crusher, and the whole mine infrastructure area. There will also be a standby generating station at 
the crusher area.  

Coal handling and stockpiling is summarised in Table 13.1. 
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Table 13.1 Coal handling and stockpiling summary. 

 

 

 

 

Coal Handling and Stockpiling Details 

CHF capacity (Tonnage / hour) 620 tph 

Coal Handling Process and control From control room by grade control 

System and equipment capacities See text for description. 

Coal crusher specifications Grundlach 4 roll model  

Coal sizing equipment specifications None. Coal is soft, crusher will suffice to break  

Metal detectors and removal system Installed 

Sampling system Installed 

Minimum ROM stockpile tonnage 60,000 t; (150,000 t capacity) 

Product stockpile capacity 125,000 t (at PS) 

Blending systems By ROM recovery and selective mining 

Coal sampling strategy Belt sampler 

Delivery system to power station Conveyor 

Delivery Point Power station conveyor system 
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14 PROJECT INFRASTRUCTURE 

14.1 Mine 

The mine infrastructure requirements will include heavy equipment areas, messing and 
accommodation areas, ablutions facilities, office facilities. The general area of mine infrastructure 
is shown in Figure 14.1. The List of principal facilities for the operations of the mine is outlined in 
Table 14.1 

 

 

Figure 14.1 General layout of the mine infrastructure area. 
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Table 14.1 List of principal facilities for the operations of the mine. 

 

14.1.1 Mine Fuel and Oil Storage 

The fuel storage areas are based on an estimated consumption of 21,000 l/day, and 2.1 Ml of 
tankage is required. This will comprise three storage tanks and a receiving tank for monitoring 
received quality. All the tanks will be bunded inside one concrete bund wall to prevent leakage. A 
clean-up pump and skimmer will be in use as required for spillage clean-up. Fuel will be circulated 
through a magnetic biological cleaner to prevent wax build-up in the tanks. Fuel will be filtered as it 
is pumped to the generator house or the mobile equipment dispensers.  Oil firefighting equipment 
will be located at the fire station. Receivables and onward deliveries will be recorded throughout. 

Item Unit Quantity Comments 

ROM Construction each 1 Earthworks: 150m x 150m 

Initial Haul Road Construction km 2  

Generator House each 1  

Gensets 200kVA each 2 Emergency in ROM /crusher area 

Fuel Tank Foundation each 1 6 x 18m 

Fuel Tank 50kl each 1  

Security Office each 1 24sqm 

Security Post each 4 2sqm 

Mushola each 1 36sqm 

Toilet Block each 1 24sqm 

Rubbish Disposal each 1 36sqm 

Lighting Tower (6 total) each 6 Floodlighting for ROM 

Medical Facility each 1 4 x 6m 

Laboratory Building each 1 Lab equipment provided under services contract 

Temporary Construction Facilities each 1  

Water supply/system; waste treatment each 1 Deep well, pumps, pipes, tanks, sewage 

Reticulation for water, phone, power, 
sewer 

 1  

BNR specific    

Office Buildings and Equipment each 5 Based on 64 staff, 6 x 18m 

Warehouse each 1 18sqm 

Workshop each 1 144sqm 

Canteen (144sqm) each 2 288sqm 

Accommodation Block (128 staff) each 8 10 x 14m (senior staff 8, mgt 4) 

Additional Accommodation each 8 10 x 14m (senior staff 8, mgt 4) 

Mining Contractor    

Office Buildings each 5 Estimated 60 staff 

Warehouse each 1 180sqm 

Workshop each 1  

Fuel Farm each 1 2 million litres 

Security Office each 1  

Security Post each 4  

Canteen each 1  

Accommodation Blocks each 23  

Mushola each 1  

Toilet Block each 1  

Rubbish Disposal each 1  
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The fuel farm will be located between the standby generating station and the heavy equipment 
servicing facilities. A summary of the fuel and oil storage facilities is outlined in Table 14.2. 

 

Fuel and Oil Storage Details 

Number and capacity of diesel fuel tanks 3 x 700,000 l 

Number and capacity of oil tanks 5 x 4000 l 

Spillage control Bunding. Clean-up pump and skimmer. 

Table 14.2 Fuel and oil storage facilities. 

 

A separate 20,000-litre lubricant storage facility will be located near the servicing bays, and will 
have similar bunding and spillage clean-up equipment. 

14.1.2 Mine Buildings 

The facilities have been set out and preliminary costing based on facility areas have been 
completed. Preliminary engineering design is ongoing. A summary of building requirements is 
shown in Table 14.3. 

 

Buildings Details 

Number of Workshops and size TWO, 476 m2 

Warehouse size 18m2, 180 m2 

Coal  laboratory in PS 

Control  room At crusher 

Accommodation For 440 Persons 

Offices Two x 250 m2 

Power generation house (emergency) 2 x 200 kWh sets 

Medical Clinic Emergency and work related only 

Emergency response centre Yes 

Table 14.3 Mine Building requirements. 

 

14.1.3 Mine Water Supply 

All potable water used in the mine area comes from wells, and it is intended to draw potable, 
and domestic water from deep wells, with borehole pumps. There is currently enough data to 
estimate demand but hydrogeology and hydrology studies are necessary before the supply 
can be defined. A filtration/sterilizing plant will provide potable water. 

Industrial water will be necessary for mobile equipment washing and laboratory washing, road 
watering, and dust suppression on the coal conveyors. Before the power station is built, 
industrial water can be sourced from the settling ponds. When the power station is running, 
the mine will need 400 kl/day for dust suppression and industrial purposes, and this will be 
allowed for in the power station water supply arrangements. 

 There will be one sewage treatment package plant for all offices. The workshop and crusher 
area will use septic tanks.  

According to BNR’s power station pre-feasibility study (Ref. PT Global Niagatama CFPP 2 x 
300 MW Indragiri Power), it will be necessary to pump 38,000 kL/day of industrial water from 
the Indragiri River, some 16.5 km N of the mine, for the power station. Mine industrial water 
has also been allowed for in the design of the pumping scheme. A summary table of 
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expanded mine’s water requirements are shown in Table 14.4. Before the power station 
operates, the mine’s demand will be only 15% of that in the table. 

Water Supply Details 

Industrial water usage (Ml/day) 400,000 l/day 

Potable and domestic water usage (Ml/day) 40,000 l/day 

Environmental  considerations Abstraction is 3% of minimum dry season river flow 

Table 14.4 Water supply requirements, PS in operation (data from PS PFS study). 

 

14.1.4 Mine Power Generation 

The operation plans to take power from a PLN source near the power station to drive: 

 The conveyor motors and various luminaires (600 kW). 

 The ancilliary belts, feeders, 4 roll crusher, ROM stockpile lighting. 

 The pumping station for PS cooling water. 

 It is assumed that PLN will be willing and able to supply power to the operation. 

The mine will also have standby generators. It has been allowed that generating capacity must be 
leased in the commissioning phase. 

14.1.5 Communications 

The operation will install a VSAT phone/internet connection, and an RT system. Public phone 
coverage is poor but may be upgradeable. Communication internally will rely on RT radios. A 
channel for equipment and a channel for supervision is planned. The contractor supervision will be 
obliged to be available on the supervisory channel. A summary of communications requirements is 
shown in Table 14.5. 

 

Communications Details 

Two way radio system Yes for supervision 

Frequency bands permits Not yet  

Fibre optic system and mine links No except as below 

Public network links VSAT 

UPS capacity Adequate 

Link between mine and power station Fibre cable on conveyor structure. RT and public phone backup 

Mobile phone tower coverage Poor. May be upgradeable. 

Table 14.5 Communications 

14.1.6 Site Infrastructure and Facilities 

The main site infrastructure will include the following: 

 Office complex; 

 Maintenance area and equipment laydown; 

 Storage facility for fuel; 

 Storage facility for equipment and parts (warehouse); 

 Accommodation for non-local workers; 

 Messing facility, including showers, locker area and toilet facilities; and 
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 Contractor laydown area. 

14.1.7 Mobile Plant and Light Vehicles 

There will be sufficient mobile plant and light vehicles to service the operation. Light vehicles will 
be used for access to the mine area for technical and supervisory personnel and also allow regular 
inspection of the haulage route and other infrastructure. 

Mobile plant may include auxiliary vehicles such as forklifts, crane trucks, generators, lighting 
towers and other mobile items normally associated with a mining operation of the scale envisaged. 

14.1.8 Maintenance Area and Warehouse Facility 

The workshop facility will be capable of repairing all items of mobile light and heavy equipment and 
also will be fully equipped to maintain fixed plant other than for major overhauls. The workshop will 
be equipped with lathes, presses, lifting racks, a tyre repair area, high pressure washing facility, 
welding area, special tools storage and a spray painting/blasting area. An electrical maintenance 
section will ensure the continued safe operation of the project electrical distribution system and a 
maintenance planning section will coordinate both the PMS (preventative maintenance schedule) 
and vital maintenance activities. 

The warehouse will contain stock required for the operation, including small items and spare parts. 
The issues and receipts system will be computerized for efficiency. Some expenditure will be 
required for first fill of the facility, particularly in items of routine use such as maintenance spares 
for plant items and PPE. Bulk consumables such as fuel will also be monitored through the 
computerized inventory system. 

14.1.9 Security 

Security for the project will comprise trained security guards employed by the company. There is 
likely to be some local coordination with the Indonesian Police Force and possibly the Indonesian 
military command in the area. Due to the nature of coal, it is unlikely that the shipments will be high 
risk. 

14.2 Haulage Infrastructure 

No specific infrastructure is required for haulage as public roads will be used from the mine to the 
port area. It will be necessary to contribute to road maintenance of the public road and this will be 
made through a contribution to the government to assist in repairs. 

14.3 Port Infrastructure 

The port area is located in Figure 2.1. A bathymetric study has been carried out, which has 
established that the port site can accommodate 8,000 dwt barges, but it is initially planned to use 
5,000 dwt vessels. The layout is shown in Figure 14.2. 
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Figure 14.2 Port Area Layout 

 

The facility comprises a receiving facility with a weighbridge, a small uncrushed coal area, a 
crusher, crushed coal stockpiles, and a barge loader, a coal reclaim system, and a barge loading 
conveyor.  

Ancillary infrastructure at the port will include a weighbridge and dispatch office. Power for general 
lighting, conveyors and support infrastructure will be provided by a diesel-powered generator with 
electricity distributed throughout the site via a fixed control panel and overhead power lines or 
underground armoured cable. 

The conveyor will be a standard conveyor with a capacity of 1,000 tph to allow a reasonable barge 
loading time. The barge will be moored to stationary dolphins during the loading time. 
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15 OPERATIONS MANAGEMENT 

15.1 Management Philosophy  

BNR is currently constructing the mine and barge loading facility to service the small contracts 
already secured. Production of coal has started. For the small operation the company is carrying 
out all onsite management itself, and has sub-contracted the mining operation. It intends to 
contract coal haulage, but will operate the barge loading facility directly.    

BNR has already engaged most of the staff. When office and messing facilities are in place it is 
intended that the senior staff will live in camp following 4 week rosters, with one week off to agreed 
point of hire. Junior staff will follow a three months, two weeks roster. 

15.2 Manpower and Organisation 

PT Samantaka Batubara’s Organization chart is shown as Figure 15.1. 

 

 

Figure 15.1 PT Samantaka Batubara Organization Chart. 
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15.3 Local Recruitment, Shift Rosters 

The area away from the Indragiri Hulu River was initially developed by logging contractors, who 
constructed the unsealed gravel roads now used by the mine. This access attracted a scattered 
population of pioneering smallholders. When oil palm cropping was introduced, starting some 15 
years ago, the existing agricultural population was quickly able to make it a significant success. 
The result has been a marked rise in the population.  

It is therefore considered that a pool of trainable workers will be readily available, with many of the 
required basic skills. They are dispersed throughout the area and will need bussing to get to work, 
but will generally not need accommodation. A three panel, 12 hour shift, 6/3 or 4/2 roster is thus 
proposed which gives useful blocks of time at home or engaged in smallholding activity.  

The operations will be carried out on a 24-hour operating basis. 

However, it will be necessary to employ skilled and technical personnel from outside of the project 
area and these personnel will normally be rostered for a period at the project then home leave. A 
three months two weeks roster is allowed for. 

15.3.1 Community and Government Relations Department 

The Community and Government Relations Department will be responsible for the coordination of 
all stakeholder affecting activities. This includes government relations and liaison, community 
development programs and land management. This department will ensure the effective 
communication between all departments such as community, land management, government 
relations, security and environment to ensure the long term goals of the project are maintained and 
company policy remains consistent across the range of cultural interactions.  

15.3.2 Commercial 

The Commercial department will be responsible for all commercial aspects of the operation, 
including logistics, procurement, warehousing, issuing, and accounting functions. These functions 
will be partly on site and partly in Jakarta.  

Support services on site for warehousing and issuing will be maintained but administration of these 
services will be coordinated from Jakarta. Procurement of items will be initiated on site but 
sourcing and purchasing will be hosted in Jakarta or in Air Molek (branch office). 

Accounting functions will be maintained in Jakarta with site support for payroll and petty cash 
accounting. Financial support for field operations such as exploration, community development and 
land management will also be initiated from the site but coordinated for payment through Jakarta 
and the normal accounting system. 

15.3.3 Maintenance 

The Maintenance Department is responsible for all maintenance aspects of the operation, including 
light vehicle maintenance, crushing plant maintenance, building maintenance, camp site 
maintenance. This maintenance is specifically for company assets, as the mining contractor will 
also have their own maintenance team for the mobile mining fleet. 

Nominally, the Maintenance Department is divided into two sections, electrical and mechanical, 
with both sections controlled by a senior Indonesian national with sufficient experience in the role.  

The Maintenance Department will also be responsible for maintenance planning.  

15.3.4 Mining  

The Mining Department will comprise several sections, including quality control, mine development 
planning, surveying and mining engineering. Most of these positions are technical positions 
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requiring higher qualifications. The department will be responsible for all mining activities and will 
also be responsible for any mining associated contractor liaison and control. 

The quality control section will be responsible for maintaining quality of the product and ensure 
minimal dilution and losses occur during the mining process. Survey personnel will be responsible 
for bench surveying, volume control and mining infrastructure mark-up and recording. 

Mining engineering, including mine development planning, will ultimately be responsible for pit 
design and mining face advancement in each mine area.  

15.3.5 Exploration 

The department will be responsible for the further definition of resources and reserves. It will use 
some common services of the mining department but will be independently managed. 
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16 ENVIRONMENTAL MANAGEMENT 

16.1 Introduction 

The concession areas are situated within the Kecamatan of Peranap, Batang Peranap, and Rakit 
Kulim, Kabupaten of Indragiri Hulu, Province of Riau, Republic of Indonesia. 

The indigenous people in the concession area are Sumatran Malay. The other main ethnicities in 
the area are Minang (from West Sumatra), who are traders, farmer or involved in the transportation 
business, with some of them also working as local government employees. There are 
transmigration villages along the gravel road, predominantly Javanese, who work as farmers or 
employees and labourers. In the larger towns, there are also residents of Malay origin, being 
involved in various businesses and as employees. 

The largest city in this area is Rengat, the capital city of the Kabupaten of Indragiri Hulu. 

The main land use in the area are oil palm plantations, other plantation crops such as rubber, local 
small scale farming by local landholders, logging for timber and paper pulp industries, and coal 
mining under development. According of the Kabupaten of Indragiri Hulu Administration Map, 
2010, and Land Use Plan, 2010, the concession falls under a zoning of Private and Government 
Major Plantation, Local Community Plantation and Production Forest. 

SB has conducted a study of Environment Impact Analysis (ANDAL) in the coal project area to 
comply with a government requirement in accordance with the Minister of Environment regulation 
No. 05 Year 2012. The Environment Impact Analysis (ANDAL) is a component of the Feasibility 
Study, required to obtain an Exploitation Licence. 

The ANDAL study was carried out in 2012 by the consulting group CV Mitra Riau Lestari, 
Pekanbaru, Riau, who employ several specialists in various environmental fields such as 
Chemistry-Physics, Biology, Social experts, Health experts, Mining experts and Mapping/GIS 
personnel. The area of study completed covered 19,040 ha situated in the Kecamatan of Peranap, 
the Kecamatan of Batang Peranap, and the Kecamatan of Rakit Kulim; the Kabupaten of Indragiri 
Hulu, the Province of Riau, according the IUP Exploration by Bupati Decree No. 03/IUP/545-
03/II/2011, dated 28th February 2011.        

16.2 Statutory Approvals and Plans 

The Environmental Management Plan of SB was approved by the Bupati of Indragiri Hulu with 
decree Number 506 Year 2012, on the 28th December 2012. This plan constituted the 
management strategies and measures to minimise the environmental impacts of the operations 
from the commencement of operations until mine closure for a period of 10 years (in accordance 
with the prevailing laws). 

Following the approval of the Environmental Management Plan, the IUP Operation and Production 
has been approved the Bupati of Indragiri Hulu with decree Number 001/IUP/545-02/II/2013, dated 
26th February 2013, in 15,000 ha area for 10 years, since the signing of the decree. 

Referring to the IUP Operation and Production, the environmental management plan must be 
carried out over a 10 year period. SB must comply with several obligations according to the 
government regulation including: 

1. Conducting its environment management and monitoring programme in accordance with 
the RKL and RPL documents; 

2. Submitting RKL and RPL activity reports every 6 months; 
3. Be responsible for the remediation and consequence of any damage and/or environmental 

pollution resulting from the impact of its mining activities; 
4. Required to be monitored by government officers and agencies responsible for the 

assessment and control of the environmental impact of the mining activities; and 
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5. Be willing to take responsibility if found to be negligent in complying with the items above in 
accordance with statutory regulations and prevailing laws. 

16.3 RKL/RPL Conditions 

16.3.1 Environmental Impact Management 

The management practices employed to minimize impacts on the surrounding environment, due to 
the mining operation, will include: 

 restriction of land clearing activities to essential areas only; 

 use of cut-off drains to divert water around active mining areas and to drain swamps; 

 maintaining lateral drainage on benches to avoid surface water flow over batters; 

 diversion of sediment laden water to settling ponds; 

 addition of lime at mine waste water discharges (where required); and 

 reclamation of disturbed areas as soon as possible. 

An issue in managing the impact of the mining areas will be the minimisation of acid rock drainage. 
The strategies adopted will comprise encapsulation of the potential acid generating (PAG) rock, 
and direction of surface drainage to points down-stream of the wetlands and settling ponds. 

Each of the waste dumps will be initially contoured to a long-term stable slope. The dumps will be 
covered in one or two layers of material that will be compacted to minimise permeability. Berms 
and the upper surface will be constructed at a reverse angle to minimise erosion. The waste 
dumps will then be topsoiled, slopes terraced, and revegetated. 

16.3.2 Reclamation Strategy 

SB’s objectives for land reclamation under the planned operations will be developed from 
requirements stipulated within the ANDAL and RKL documents, from land classification as 
specified in the 10 Year Regional Spatial Plan for Indragiri Hulu, the Company’s environmental 
policy, recognised best practice and site specific constraints. 

The reclamation objectives should: 

 Return disturbed land to safe, stable and sustainable conditions suitable for human 
access and consistent with zoned and future land uses; 

 Where possible, conform to end land use conditions specified in the region and in the 
project environmental permits; and 

 Minimise adverse effects on adjacent ground and surface water resources, soil and air 
by compliance with government regulations. 

The principal end land uses proposed are: 

 Limited production forest; 

 Waterways suitable for fish-farming and recreational activities, and wetlands suitable 
for native flora and fauna habitat; and 

 Selective infrastructures retained for the use of local government and community (for 
example, camp area or roads). 

The main areas revegetated will be the external and in-pit waste dumps, stockpile areas, topsoil 
borrow areas, selected roads and some infrastructure areas. Some areas will be left to regrow 
naturally, such as pit walls, which may not be safely accessed.  

Parameters used to determine successful rehabilitation, will include ground cover, canopy cover, 
species intensity and species diversity. Monitoring of the areas subject to reclamation and 
revegetation will continue in accordance with post reclamation monitoring conditions.  
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16.3.3 Topsoil Management 

Topsoil will be stripped in areas for later re-use in reclamation activities. Topsoil will be stored in 
stabilised windrows at a maximum height of 2 metres and cover crops planted to stabilise the 
storage areas and mitigate erosion. The cover crops will also maintain the biological viability of the 
soil for later use. 

16.3.4 Revegetation Strategy 

The aim of the revegetation programme will be: 

 to stabilise slopes and open areas, and 

 to achieve the objectives for final land use suitable for the area.  

In order to achieve this aim, a strategy involving the use of a diverse range of cover crop species, 
legume and pioneer species and local fruit and hardwood species were planted (Table 16.1). 

 

Cover Crop Species Pioneer Species Fruit & Hardwood Species 

Pueroraria javanica Sengon (Albizia falcataria) Durian, Durio zibentius 

Centrocema pubescens Johar, Cassia siamea lamk Rambutan, Nephelium sp 

Colopogonium caeruleum Akasia, Acacia magnium Cempedak 

Colopoganium muncoides Kayu Putih, Eucalyptus deglupta Tengkawang, Shorea pinanga 

Caesalpina sappan Trambesi, Samanea saman Tanaman hutan lokal 

Canavalia ensiformis Lamtoro, Leucaena glauca  

Glereside maculata Calyandra, Calyandra spp  

 Kopi  

 Karet, Ficus elastica roxb  

Table 16.1 Species suitable for re-vegetation programmes. 

 

16.4 Description of Impacts 

16.4.1 Open Pits 

The pit has been designed with a bench height of 10 metres, a berm width of 5.5 metres and batter 
angle of 65°, giving an overall pit wall slope of 26.5°.  

The total area disturbed for open pit and external dumps and infrastructure will be 1,700 ha. 
Approximately 15% of waste is potentially acid generating and is planned to be encapsulated in the 
dumps (see section 11.3.1). Open pit diversions for rainwater and drainage of areas that are 
presently swampy are also impacts resulting from the mine development. 

16.4.2 Waste Dumps 

Waste dumps will be constructed both externally of the pits and as pit backfill as the mining 
progresses. It is inevitable that a void will remain at the end of the mine life. 

16.4.3 Infrastructure Areas 

The mining facilities consist of the mine offices, contractor offices and workshops, fuel tanks and 
core sheds. The total area disturbed is 6.1 ha.  
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16.5 Management of Impacts 

16.5.1 Concepts 

The main basis for managing the impacts of the proposed mine is the RKL. SB has further 
developed the RKL procedures and guidelines for environmental management of the planned 
disturbed areas including open pits, haul roads, waste dumps and for infrastructure areas such as 
offices, warehouses, maintenance and laydown areas, employees housing facilities and other 
disturbed areas.  

16.5.2 Mine Waste Rock and ARD Control 

During normal operations, mine waste rock placement is undertaken in a manner designed to 
mitigate the potential for generation and uncontrolled discharge of acid rock drainage (ARD). 
Rehabilitation of disturbed areas and constructed landforms will be completed progressively as 
construction, mining, and waste rock placement works are finished. 

Waste dumps will be constructed with bench heights of between 10-15 m, batter slopes of 35° and 
berm widths of 15 m, giving an overall dump slope of approximately 20°. During construction, the 
waste rock will be paddock dumped and then levelled and compacted by a bulldozer. As mining 
and dumping is progressively completed the waste dumps will be contoured, covered with subsoil, 
compacted, topsoiled and revegetated. Figure 12.9 shows the general external waste dump 
parameters. 

When sufficient space has been created in the mine area, waste rock will be returned to the pit 
void to minimise the extent of the external (ex-pit) waste dump areas. This will further aid in 
reclamation and the targets for mine closure. 

16.5.3 Stockpiles & ROM Pad 

The ROM and stockpile areas will be disturbed and may be the source of additional dust pollution. 
Water trucks will be used where required to mitigate dust and the downstream areas of the ROM 
pad and stockpiles will contain sedimentation ponds to prevent sediment loads passing directly to 
the natural waterways in the area. 

16.5.4 Settling Ponds 

Settling ponds will be constructed downstream of disturbed areas to settle suspended solids in 
surface run-off from these areas, prior to discharge into the river systems. The ponds will also be 
used to treat low pH run-off from open pits and waste dumps with lime addition (if required), so as 
to raise the pH to compliant levels prior to discharge to the river system. 

Liming would be a temporary measure whilst works such as compaction, application of oxide 
materials, drainage earthworks, application of topsoil and revegetation continues. 

16.5.5 Domestic Waste Management 

Several recycling initiatives will be adopted at mining area including sale of used oil, batteries and 
tyres to authorized recycling merchants. Other domestic wastes will be buried in pre-defined land 
fill in areas where groundwater resources will not be degraded by the decomposing wastes. 

16.5.6 Environmental Monitoring 

The RPL plan documents the guidelines for monitoring the management of the project impacts. 
The environmental monitoring of water quality and ecosystems occurred at more than several 
locations, covering over 30 parameters with monitoring frequencies ranging from daily to annual. 
Aspects monitored include land clearing and revegetation, mine overburden placement, waste 
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water quality, hazardous and toxic materials, air quality, river ("receiving waters") and potable 
water quality, river benthos abundance and diversity, metal concentrations in fish, process plant 
solids and water discharge quality and groundwater quality.  

This scope extends beyond that prescribed in the RPL and is in response to the adopted pro-active 
environmental management approach of SB and from community feedback.  

16.6 Statutory Mine Closure Plan (SMCP) 

In a mine operation, there should always be a consideration of the mine closure. By ensuring that a 
closure plan is in place during the mining operations and that the mining operation progresses in 
line with the mine closure plan, it is possible to reduce the liability through progressive reclamation 
as the operation proceeds. The closure of the SB mining operation is planned around three (3) 
stages. 

16.6.1 Pre-Closure Period 

This period will comprise the period up to the completion of mining and hauling activities. Mine 
closure activities during this period will include: 

 Finalisation of the SMCP; 

 Stakeholder consultation; 

 Maximisation the completion of progressive reclamation; and 

 Progressive workforce reductions. 

16.6.2 Decommissioning Period 

This period will commence after mining and hauling operations have ceased, up until the point 
where all mine closure works, as specified in the SMCP, are completed. Activities during this 
period would include: 

 Removal and sale of plant and infrastructure; 

 Completion of reclamation of all decommissioned sites; 

 Workforce reductions; and 

 Completion of an independent post decommissioning site audit. 

16.6.3 Post Closure Monitoring Period 

After decommissioning, environmental monitoring of the mine area would continue to quantify the 
success of reclamation and to determine whether completion of criteria, proposed for 
demonstrating successful mine closure, could be achieved. A three-year Post Closure Monitoring 
Period is envisaged but may be shorter or longer based on success. Activities during this period 
would include: 

 Periodic environmental monitoring; 

 Maintenance of reclaimed areas where third party damage is not evident and where safe 
access is assured; 

 Periodic reporting to the government on the progress of closure and achievement of 
completion criteria; 

 Periodic and independent environmental audits; and 

 Progressive, and ultimately final, release from responsibility for management and 
monitoring of the environment. 
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17 COAL RESERVE ESTIMATION 

17.1 Operating Costs 

The objective is to evaluate the economics of mine development based on the final pits and LOM 
plan (Section 11.6) and to determine the Reserves that could be reported in accordance with the 
requirements of the JORC Code (2012). The economic analysis and evaluation is to pre-feasibility 
accuracy, and it is not intended to represent the market value of the BNR Coal Project as a whole.  

The economic analysis covers a period of 16 years, which is based on the schedule in Table 11.6. 

The following operating cost estimates is divided into two stages. For the first four years of 
production, BNR estimates that its costs will be as per Table 17.1. These costs are based on 
current contracts and are verified by contracts, contractor payment invoices or quotations. 

 

Operating Cost Category UNIT COST Unit 

 Exchange Rate  13500 Rp to $US 

 Mining      

 OB base rate - incl. fuel, VAT                1.78  $US/BCM 

 Coal getting & hauling to ROM base rate - incl. 
fuel, VAT  

              1.15   $US/t  

 Road Transport and Bargeloading      

 Hauling fee to Port - incl. fuel, VAT                0.06   $US/t/km  

 Distance to Port              113.00   km  

 Hauling cost per ton - incl. fuel, VAT                7.11   $US/t  

 Crushing Cost & Maintenance. Incl VAT                1.63   $US/t  

 BLC Cost & Maintenance. Incl VAT                1.39   $US/t  

 Port overhead costs                 0.35   $US/t  

 Barging (from Kuala Cenaku to Tenayan)                     -                 -  

     Barges                6.74   $US/t  

     SKAB costs                0.01   $US/t  

     Marketing agent fee                0.75   $US/t  

     Surveyor at mine charges                0.30   $US/t  

     Surveyor at port charges - incl. VAT                0.64   $US/t  

 Overhead and Admin                     -  
                    
-  

     Reclamation                42,695   $US/Ha  

     Community development             25,926   $US/year  

     Safety (K3)             22,222   $US/year  

     Iuran tetap  

 
US$4/ha/year 

* 15000 ha  
 $US/year  

     PNBP - IPPKH & PBB Tambang                0.39   $US/t  

     Mine overhead costs             87,669   $US/year  

     Head office overhead costs             59,259   $US/year  

Table 17.1 Operating cost estimates for the SB deposit (after BNR) 
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Operating costs used for the expanded mining operations required to increase the coal production 
to the levels required to service the power station project are projected to be as per Table 17.2. 

 

Operating Cost Category UNIT COST Unit 

 Exchange Rate  13500 Rp/$US 

 Mining    
 SR          10.73   BCM/t  
 OB base rate - incl. fuel, VAT                  2.09   $US/BCM  
 Coal getting & hauling to ROM base rate - incl. fuel, VAT                  1.14   $US/t  
 Mine ROM for Barge Sales Coal. Incl VAT                 0.71   $US/t  
 Royalty rate (3% Price)  3%   $US/t  

 Overhead and Admin  
  

     Reclamation            42,695   $US/Ha  
     Community development             25,926   $US/year  
     Safety (K3)             22,222   $US/year  

     Iuran tetap  
 US$4/ha/year * 

15000 ha  
 $US/year  

     PNBP - IPPKH & PBB Tambang                  0.09   $US/t  
     Mine overhead costs         2,816,529   $US/year  
     Head office overhead costs            177,778   $US/year  

Table 17.2  Projected operating costs for feeding dual mine mouth power station and barge contracted sales. 

 

The cost estimates presented in Table 17.2 were derived from a financial model of the combined 
operation scheduled as per Table 11.6. The cost schedule was built up from sub cost structures 
that include salaries and wages, fuel and lubrication, mining contractor, mining day works, coal 
ripping, rental of equipment, maintenance and spares, tyres, power, general expenditure, utilities, 
contracted services and coal handling/rehandling. 

In assessing the costs for this project, GMT has relied on the advice of an experienced cost 
estimator who has reviewed the mining schedule and proposed equipment to be utilised and has 
derived a cost estimate for the operation. It is estimated that the higher mining rate envisaged for 
the supply of the coal to the power station will have higher unit costs- because of the increasing 
coal and waste haulage distances and a progressively less attractive stripping ratio, even though 
there are some economies of scale.  

17.2 Estimated Capital Costs 

The estimated initial capital expenditure to establish the mine and barge port used in the Reserve 
estimation is shown in Table 17.3. Allowance has been made for water diversions and drainage 
works. A number of commercial quotations have been provided to support the capital cost 
estimates outlined. According to BNR, the ROM pad operations will be the responsibility of the 
power station and the coal will be delivered uncrushed to the power station ROM pad. 

Some of the capital expenditure has already been made in the financial year ending December 
2015. This includes land acquisition for the port, land acquisition for the mine, port area 
ROM/crushing/barge loading facilities and mine infrastructure. These pre-payments are still 
included in the GMT capital expenditure estimates (Table 17.3) to show the total expected capital 
expenditure. The prepayments made are further discussed in Section 18. 
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of the coal. Elements of the bureaucracy are trying to mandate higher Royalties for power stations, 
but this is being actively resisted by PLN, who would effectively have to pay them. 

17.5 Test for Economic Viability 

It was confirmed that there was ample economic coal in the designed pit to meet the existing 
contract requirements of some 9.55 Mt. Additionally, the projected power station could be supplied 
for eleven years, with 43.3 Mt of coal. All of this PS coal supply is cash-cost positive but gives a 
relatively low return after allowing for capital recovery. GMT included this coal in mineable 
inventory even though, considered in isolation, it perhaps does not offer a satisfactory return after 
consideration of capital recovery.  

The key words here are “considered in isolation”. The coal in question is only some 40% of the PS 
project target feed. The project as a whole offers the proponents several other income streams, 
and if nothing better is found, the proponents have provisionally decided to include this “low return” 
coal as part of the feed, in order to have enough in total to allow the project to proceed. 

It should also be noted that this coal would all be profitable if the barging contracts were prolonged, 
and this use is actually financially better. However, GMT is examining the Resource in the 
reasonably prospective marketing context of existing contracts plus mine mouth power station. 

As has been demonstrated in Section11.4, there is much more mineable coal in the deposit than 
the designed pit provides. However, some of this coal is not taken into Reserves because it is not 
saleable for the purposes outlined in Section 10. This is in turn because of its unacceptable cost, 
largely due to its associated high stripping ratio. Table 17.4 illustrates the results of the analysis. 

 

Year 
Coal Sales 

(Mt) 
Nett rev 

($M) 
Cost 
($/ t) 

EBITDA 
($M) 

Gross return  
after capex rec. 

(%) 

1 0.55 23.39 27.21 8.32 33% 
2 1.03 43.64 26.52 16.24 35% 
3 1.09 46.21 25.90 17.88 36% 
4 1.90 70.24 25.16 22.31 29% 
5 4.44 149.91 25.80 35.43 21% 
6 4.44 149.76 28.79 22.02 12% 
7 4.44 149.76 27.21 29.01 16% 
8 4.44 149.76 27.21 29.01 16% 
9 4.44 149.76 27.21 29.01 16% 
10 4.18 143.91 29.94 18.74 10% 
11 3.82 128.80 30.16 13.49 7% 
12 3.82 132.23 30.16 16.91 10% 
13 3.82 132.23 30.16 16.91 10% 
14 3.82 132.23 30.16 16.91 10% 
15 3.82 132.71 24.98 37.28 25% 
16 2.83 95.97 24.21 27.54 26% 

Totals 52.90 1,830.52 27.86 357.02 16% 

Table 17.4 Economics of Barge loading and Power Station Supply. 

 

The results show that using GMT estimates of capital and operating costs, the project is cash 
positive and, thus, the test for economic viability of Reserves has been satisfied. Since the 
effective date of the Reserves estimation (30th April 2016), BNR has received several tenders for 
future capital expenditures and has been able to reduce its current capital forecast in some areas. 
This was not allowed for by GMT so the above test of economic viability may be conservative. 
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17.6 JORC Coal Reserves Estimation 

17.6.1 Definitions  

The following Resource and Reserve terminology is used by GMT: 

 “Coal Resources” as used in this report are the same as “Mineral Resources” in the JORC 
Code (2012). 

 Coal Resources have been subdivided into Measured, Indicated and Inferred Resources to 
reflect the confidence in the underlying resource data. 

 Coal Reserves are also reported in accordance with SGX requirements. “Reserves” are 
that portion of the Resources, which it is planned to profitably mine and sell. They are the 
result of carrying out a mining study of pre-feasibility standard. 

 Coal Reserves in this report are the same as “Ore Reserves” in the JORC Code (2012). 
GMT prefer to use the JORC Code (2012) term “Marketable Reserves” whenever referring 
to the actual tonnage of coal that is estimated to be able to be sold for a profit after mining, 
processing and transporting to the point of sale.  

 Reserves can be subdivided into Proved and Probable to reflect the confidence in the 
underlying resource data and technical and economic circumstances. 

 In addition to coal in Measured or Indicated Resources planned to be mined, there is 
sometimes some coal in Inferred Resources which is also expected to be encountered in 
the mine and produced for sale. This coal cannot be classified into JORC Code (2012) 
Reserves. GMT refers to it as NIR (Not in Reserves) coal.  

17.6.2 General Procedure 

Under the JORC Code (2012), in order to convert Resources to Reserves it must be demonstrated 
that extraction could be justified after applying reasonable engineering and economic assumptions. 
This has been done, as outlined throughout section 17. 

A sufficiently detailed life-of-mine (LOM) plan based on the final pits was developed. The LOM 
schedule starts in an area already selected by BNR as a favourable area in which to fulfil its 
existing contracts. It then progresses selectively through the resource, mining only coal that can 
profitably meet the existing and prospective contracts. The schedule of course mines all the coal 
encountered in the pit, but only that designated as Measured or Indicated Resources may be 
considered for conversion to Reserves. 

A level of uncertainty in one or more of the Modifying Factors may result in Measured Resources 
converting to Probable Reserves. In this case the power station contract, although likely, is not 
certain. It has been found that the quantity of coal in the current Resources area is not enough to 
economically supply all the power station demand. The likelihood of the PS contract proceeding 
will depend on the identification of additional Resources in the very extensive area held by BNR, or 
possibly by BNR controlling neighbouring Resources. Meanwhile, GMT therefore considers that all 
Reserves identified are Probable category.  

The Reserve declared is materially larger than the previous estimate published. This is mainly the 
result of the much increased tonnage of Measured and Indicated Resources available for mining. 
On the other hand, the marketing context of the coal has also significantly changed, and constrains 
the selection of Reserves more than previously, thus restricting the increase in Reserves. 

17.6.3 Reserves Estimate 

GMT has thus selected the Reserves based on the envisaged economic coal that has a 
reasonable prospect of sale. Whilst the mine could be a valuable component of supply to the large 
power station envisaged, presently it cannot meet the whole demand. BNR considers that PLN 
would not be willing to accept a smaller power station; so BNR will have to try and find more 
Reserves on its very extensive landholdings, or acquire neighbouring Resources. 
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18 FINANCIAL MODEL 

18.1 Introduction 

BNR continues to develop the project and the following financial model outlines the current stage 
of the business. GMT has reviewed this model and the assumptions made and believe it 
represents a snapshot of the current project financial viability. A number of the capital payments 
have been pre-paid in the Year 2015 and have been removed from the ongoing capital 
expenditure. The Reserves estimates are based on cost estimates that are in some cases higher 
than this latest projection, which means that the Reserves as stated may be conservative. 

18.2 Basis of Model Capital Expenditure 

Subsequent to the declaration of Reserves reported in Section 17, BNR has provided a number of 
commercial quotations in confidence to GMT for various parts of the mine development, including: 

 A quotation for construction of mining contractor facilities to be constructed by the 
company, 

 Additional quotations for new mining contract services from a mining contractor, 

 Contract with a contractor for the construction of the company infrastructure and the coal 
port and barge loader, the construction is underway in accordance with the contract. 

In addition, land payments are well advanced for project requirements and the compensation 
prices being realised have been used in the following model for land compensation estimates. 
Development drilling continues within the IPPKH area for mine development planning. Haul road 
construction has been partially pre-paid and is under contract for completion with the current 
mining contractor. The current ongoing capital estimate outlined in Table 18.1 is thus different from 
that used by GMT for Reserves definition.   

 

 

Table 18.1 Current capital expenditure requirements for the mine development considering pre-paid capital 

(after BNR, inclusive of current contracts, known costs by prior expenditure and supplier quotations shaded 

in green). 
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18.3 Basis of Model Operational Expenditure 

The operational costs have been derived from BNR current contracts with mining contractors, 
barge contractor quotations (for CIF barge operations) and trucking contractor quotations (mine to 
port hauling). The operating cost estimates are outlined in Table 18.2. 

Parameter Unit Unit Cost 

Clearing and Grubbing $US/ha 900 

Topsoil Removal $US/BCM  $      1.78 - 2.31   

Waste Mining $US/BCM $      1.78 - 2.00 

Coal Mining $US/t  $               1.15  

  
 

  

Transport to Port $US/t/km   $               0.05   

Distance to Port km 120 

Coal Crushing $US/t  $               1.63  

BLC Cost/Maintenance $US/t  $               1.39  

Port Overheads $US/t  $               0.35  

Barging (Kuala Cenaku to Tenayan) $US/t  $               6.74  

SKAB $US/t  $               0.01  

Marketing Fee $US/t  $               0.75  

Surveyor (Mine and Port) $US/t  $               0.94  

Reclamation $US/Ha  $    42,695.00  

Disturbed Area Ha 1200 

Fixed fee (Land rent) $US/annum  $    60,000.00  

Mine Overheads $US/annum  $    90,000.00  

CSR $US/annum  $    30,000.00  

Safety/Training $US/annum  $    25,000.00  

Head Office Overheads $US/annum  $    60,000.00  

Table 18.2 Operating cost estimates (after BNR, items shaded in green are based on known prices, supplier 

quotations and previous expenditure. The unshaded items are estimated by GMT based on the estimates 

generated in Section 17). 

 

18.4 Coal Sales Pricing 

A detailed description of the current situation regarding MMCFPS in Sumatra8 has been provided 
to GMT by the management of BNR. It outlines the various regulations that are used to determine 
the coal pricing for coal for use in a MMCFPS and the background rationale of the policy. GMT has 
little inside knowledge of the policy-making processes of the Indonesian government but is fully 
aware that the current government is strongly committed to implement the 35,000MW electricity 
program and fast-tracking the program. 

For the current financial model, BNR indicates they expect a coal sales price to the Consortium of 
$US33.00 per tonne escalating to $US37.00 per tonne over time, with a maximum of $US37.00 per 
tonne. The Reserve reported in Section 17 is based on a range of $US33.00/t to US$ 35.00/t over 
the LOM plan. Therefore, any increase in the coal price above the conservative estimate of GMT 
will add viability to the project. 

The current financial model is outlined in Table 18.3. As can be seen, the project after 16 years 
has a free cash flow of $US395M after mining the scheduled open pit (inclusive of Reserve and 
NIR coal) containing 52.90Mt of coal. 

 

                                                

8 35,000 MW Power Program and 2 x 300 MW IPP Mine-Mouth Project, technical memorandum from BNR to GMT 



PT GMT Indonesia BNR Coal Project 

 

1179 BNR.IQPR.2016.07 Page 133 

 

Operating Model Year 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 LOM 
Total 

  FY0 FY1 FY2 FY3 FY4 FY5 FY6 FY7 FY8 FY9 FY10 FY11 FY12 FY13 FY14 FY15 FY16 

                   Topsoil (MBCM) - 0.31 0.57 0.57 1.10 3.18 3.18 3.18 3.18 3.18 3.33 3.33 3.33 3.33 3.33 2.67 1.98 39.75 
Waste Removed 
(MBCM) - 4.17 7.59 7.59 14.66 42.23 42.23 42.23 42.23 42.23 44.18 44.18 44.18 44.18 44.18 35.54 26.29 527.89 

Waste Haul (km) - 1.14 1.30 1.51 1.66 1.75 2.42 2.42 2.42 2.42 2.42 1.88 1.88 1.88 1.88 1.88 0.96 29.82 

Coal Haul (km) - 0.90 1.13 1.90 1.98 1.52 2.67 2.67 2.67 2.67 2.67 4.56 4.56 4.56 4.56 4.56 5.32 48.90 

                   
Coal Production (Mt)  - 0.55 1.03 1.09 1.90 4.44 4.44 4.44 4.44 4.44 4.18 3.82 3.82 3.82 3.82 3.83 2.84 52.90 

                   Sales Revenue 
($USM) - 27.2 52.1 55.5 78.6 167.8 174.7 174.7 174.7 174.7 164.3 146.0 146.0 146.0 146.0 147.3 104.6 2,080.2 
Royalties/Comm. 
($USM) - 0.8 1.6 1.7 2.4 5.0 5.2 5.2 5.2 5.2 4.9 4.4 4.4 4.4 4.4 4.4 3.1 62.3 

                   
Net Revenue ($USM)  - 26.4 50.5 53.8 76.2 162.8 169.5 169.5 169.5 169.5 159.4 141.6 141.6 141.6 141.6 142.9 101.5 2,017.9 

                   Operating Costs 
($USM)                                     
Waste Removal & 
Coal Mining - 8.6 15.8 15.9 30.4 87.2 95.3 97.0 98.7 100.4 106.3 101.5 102.9 104.4 105.9 87.5 62.4 1,220.2 

Coal Chain - 6.6 14.4 15.6 12.9 11.7 11.5 11.6 11.6 11.7 10.7 5.0 5.0 5.0 5.1 6.4 - 144.8 
Overheads & Other 
Sales Costs - 1.2 2.2 2.3 1.9 5.5 5.5 5.5 5.5 5.5 5.3 4.7 4.7 4.8 4.8 4.9 4.3 68.6 

                   Operational Cash Flow - 10.0 18.1 20.0 31.0 58.4 57.2 55.4 53.7 51.9 37.1 30.4 29.0 27.4 25.8 44.1 34.8 584.3 

                   Corporate Tax - 2.5 4.6 5.0 7.8 14.6 14.3 13.8 13.4 13.0 9.2 7.6 7.2 6.9 6.5 11.0 8.7 146.1 

                   Capital Expenditure 9.8 0.9 4.7 12.9 5.4 4.2 2.1 - - - - - - - - - - 40.0 

Sustaining Capital - - - - - - - 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 3.0 

                   
Free Cash Flow (9.8) 6.6 8.8 2.1 17.8 39.6 40.8 41.3 40.0 38.6 27.6 22.5 21.5 20.2 19.0 32.8 25.8 395.2 

Table 18.3 Financial model based on the estimates of BNR. The capital and operating costs are projected on the basis of current contracts, supplier quotations 

and the LOM schedule from the Reserve estimate. 
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19 PROJECT RISKS 

As previously discussed, there are some risks associated with the Resource estimate. These are 
repeated in Table 19.1. 

 

Category Risk Comments 

Geological Model Low The geological model itself is simple and has sufficient 
data to compile to represent the deposit 

Raw Data Low The raw data, such as topographic surfaces and collar 
positions are accurate. More quality data is required from 
drill holes outside of the IPPKH area. 

Interpretation Low There is no alternative interpretation, the deposit is 
simple 

Resource Quantity Low There is a high density of drilling data, geophysical logs 
are available and seam thicknesses at points of 
observation for continuity of structure are at a tight 
spacing. A small number of potential RD outliers will have 
no material effect on the estimation of tonnages. 

Resource Quality Low-moderate There is a low to moderate risk that the Indicated 
Resource category quality for Seam M3 may decrease by 
15% for 20% of the Indicated Resources. We feel this is 
not highly probable but remains a material risk for that 
seam. Other seams have a much lower risk of quality 
reduction based on detailed analysis of quality data, 
statistical variation and logging. 

Table 19.1 Summary of Resource risks. 

 

The work completed  is considered to be complete enough to satisfy the JORC Code (2012) for 
Reserves classification, The Reserve is however not adequate for the projected power station. The 
power station relies on the mine for fuel, and although there are abundant coal resources in the 
area they are not yet developed. The following risks are outlined in Table 19.2. 

This presents  a challenge, but BNR’s past work and local presence make it well placed to explore 
in its large holdings, and also in its other 2 concessions.  

The lack of any land holding or option agreements is seen as a moderate risk, but BNR has 
already established ownership of all plots in the IUP, and has a team in the field to purchase 
holdings. No financing can proceed without binding agreements on acquisition and compensation 
being obtained. 

19.1 Ongoing Operational Risks 

Most of the risks outlined in Table 19.2 are best managed by early study and adaption of the 
mining plan as part of a BFS which will clearly be demanded by the lenders. The ongoing risks to 
uninterrupted coal supply to the power station, and to the cost of coal over the term are operating 
risks, needing continual high quality and adequately resourced management.  

To succeed long-term it will be necessary to always take a long-term approach, using high quality 
manpower, equipment and methods. The projected ramp up in production to suit the supply 
requirements of the power station is an operational risk that requires forward planning. Waste 
dumps and access development needs to be implemented to ensure this ramp up is made 
efficiently. GMT considers this ramp up is achievable with correct management. 
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Project Risks Specific Risk Probability Management 

Reserves Insufficient tons Low Seek alternatives in area 

Reserves Inadequate quality Very Low Coal in resource envelope very homogeneous. 
Additional analyses needed. 

Geotechnical High wall failure Low Prefinancing study will be required 

Geotechnical Low wall Failure Moderate Prefinancing study essential 

Geotechnical Floor heave, inundation Low Prefinancing study essential 

Geotechnical Spontaneous 
Combustion 

Low Minimize stockpiles. Prefinancing study 
desirable. 

Operating Risks Manpower Low Training in Pre-production 

Operating Risks Production ramp up Low Efficient planning and implementation of project 
development sequence 

Operating cost Risks  Low  

Political and 
Regulatory 

 Low  

Environmental Acid mine drainage High Waste scheduling, management, placement, 
encapsulation 

Environmental Noise /dust in villages Low/Moderate Must be prepared to relocate villages 

Environmental Disruption of Palm oil 
prodn. 

Low Should seek management of land purchased but 
not mined. 

Social Hostile locals Low/moderate Early and continuous local presence of senior 
management with authority to act. 

Mining Approvals  Low  

Tenure Risk  Low  

Permits  Low  

Land Compensation  Moderate/High Early and continuous local presence of senior 
management with authority to act. Early land 
purchase. 

Table 19.2 List of potential project risks and mitigation strategies. 

 

Although site works continued in the SB concession area, dominantly infill and development drilling 
in the initial pit area, there is no reason to believe there has been any significant change to the 
Resource and Reserve statement outlined in this IQPR since the statement date of the 30th April 
2016. 
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20 FUTURE WORK PLANS 

The power station will be developed over a four year schedule and will commence full operations 
at the start of Year 5. The mine has already commenced limited production recently and will be 
expanded in Year 4-5. The first year will be for further development of Resources, and for a 
definitive feasibility study (BFS) culminating in project financing and for land acquisition activities. 
The timing of construction of the major items and other activities is shown in Table 20.1.  

  

Table 20.1 Summary development schedule for the mine. 

 

Initially the following definitive studies will have to be carried out in order for senior financing to be 
obtained. 

 Land acquisition. It will be necessary to acquire 4,100 ha of land, much of which is under 
various crops, mainly oil palm.   

 Social planning. About 25 scattered homes will be affected and will have to be removed. 
The CSR program must of course be integrated with this. 

 The local oil palm plantation owner may be significantly affected, but there will also be   
significant business opportunities for it. 

 Geotechnical, hydrogeological and hydrology studies are all required and are detailed 
in the relevant sections of the document. The dumps must also be designed to ensure 
stability and control of dump drainage. 

 Mine planning will need to be progressively revised as results from the above studies 
come to hand. Updating and improvement of cost inputs will also be essential, based on the 
schedule produced in this study and negotiations with mining contractors. 
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The management framework will be set up on site and will recruit those needed for the activities 
above, and for contractor management. For this reason it will be important to establish a site office 
as a company base in Year 1, and permanent onsite facilities in Year 3. 

The main contracts will then be awarded in Year 3, and there will be another phase of intense 
construction activity in Year 4 to expand the operations to the level required to supply the power 
station, inclusive of expanded contractor facilities and infrastructure around the operation.  
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21 SUMMARY AND RECOMMENDATIONS 

21.1 Location and Legality 

PT GMT Indonesia (GMT), through a Technical Service Agreement, was appointed by the 
BlackGold Group (BNR) to update the Coal Resources and Reserves estimates for the BNRCP in 
Sumatra. 

The concession areas forming the BNR Project include the PT Samantaka Batubara concession 
(SB), PT Ausindo Prima Andalas concession (APA) and the PT Ausindo Andalas Mandiri 
concession (AAM), all located in the Kabupaten of Indragiri Hulu, Province of Riau, Indonesia. The 
prevailing tropical climate in the project area has a dry season between March and August with 
other months receiving higher precipitation. The topography of the concession area is generally is 
flat to gently undulating with elevations ranging between 75-100 m AMSL.  

The main land use in the area are oil palm plantations, other plantation crops such as rubber, local 
small scale farming by local landholders, logging for timber and paper pulp industries, and coal 
mining. 

The total area covered by the three concessions is 45,550 ha. The SB license was issued under 
the Bupati Decree No.03/IUP/545-02/II/2011 dated 28th February 2011, covering the exploration 
area of 19,040 ha for a period of 2 years, but in the year of 2013 the SB licence has been 
enhanced into an IUP Operation Production under the Bupati Decree No.001/IUP/545-02/II/2013 
dated 26th February 2013, covering the exploration area of 15,000 ha for a period of 10 years. 

The APA concession license has been issued by the Bupati Decree No.01/IUP/545-02/II/2011 
dated 28th February 2011, covering an exploration area of 14,070 ha for 2 years, and renewed for 
another 2 years on 27th February 2013 by the Bupati Decree No.03/IUP/545-02/II/2013 and 
renewed again on 23rd February 2015, with the area reduced to 10,710 ha, by the Bupati Decree 
No. 01/IUP/545-02/II/2015, for another 2 years. 

The AAM license was issued by Bupati Decree No.02/IUP/545-02/II/2011 dated 28th February 
2011, covering an exploration area of 19,840 ha for a period of 2 years, and renewed for another 2 
years on 27th February 2013 by Bupati Decree No.002/IUP/545-02/II/2013, and for a further 2 
years on 23rd February 2015 by the Bupati Decree No. 02/IUP/545-02/II/2015. 

The majority of the concession areas fall under a zoning of Limited Production Forest, Production 
Forest and Convertible Production Forest in accordance with available forestry zoning maps. Part 
of the SB concession area has been subject to the issuance of a pinjam pakai licence from the 
Department of Forestry, allowing the project development to proceed. 

21.2 Exploration and Resources Estimate 

First phase exploration was conducted in 2006, including surface survey and outcrop mapping, 
with reported coal outcrops inside the areas of interest. A detailed surface geological mapping 
program was conducted from 15th May to 27th of July 2011, for a period of 74 days on part of the 
SB concession. This was then followed by the initial drilling, leading to the original Resources and 
Reserves report. 

Since the original GMT report (number 1179 RIAU.RES.2012.09,) 103 additional boreholes were 
drilled from 21st October 2012 until 15th December 2012 with a total combined depth of 8,643 
metres. All 103 drill holes were geophysically logged. Improvements were also made to the 
topographic data, and a geotechnical and hydrogeology study was carried out. 

A third drilling program commenced in 2015 and continues at the time of this report. As of the 31st 
December 2015, a total of 656 drill holes have been completed for 43,878.35 m of advance in the 
third drilling program (including pilot holes with a partially cored twin). A large number of these 
holes have been completed in the area of the sub-crop for seam M5 and M7 and are considered 
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development drill holes with a spacing of 100 x 100 m. In other parts of the deposit, the drill hole 
spacing within the area of the deposit ranges from 200 x 200 m to 400 x 400 m. 

Thus, there is more data in the geological model, which is reflected in increases in the Resources 
and Reserves.  

The drill holes were all collared vertically and were completed using a Jacro drill rig with NQ 
diameter coring and by touch-coring as the primary method of collecting samples for quality 
analysis.  

The data was utilised to construct a geological model in Minex software and the resulting grids 
utilized for coal volume and quality attributes.  

Based on the results of the data provided, GMT has reviewed the data and interpreted there to be 
a total of ten (10) coal seams, (M1 to M10) with some of the seams divided into an Upper and 
Lower unit (M1 U&L; M2 U&L; M4 U&L; M5 UU, U, L, L1 & L2 and M6 U&L). The coal seams 
encountered were between 0.12 metres to 5.20 metres in thickness with an average of 1.12 
metres. The correlation of the coal seams was generated as a normal sequence, based on the 
assumption of a simple geological interpretation with the benefit of geophysical logging data as a 
control. The amounts presented are inclusive of coal Reserve (that is, the coal Resource estimate 
contains the coal Reserves). 

 

Category 
Million 
Tons 
(Mt) 

TM%  ar 
CV 

kcal/kg 
ar 

IM% 
adb 

ASH% 
adb 

VM% 
adb 

FC% 
adb 

TS% 
adb 

CV  
kcal/kg 

adb 

Measured 33 42 3,400 14 11 44 30 0.32 5,000 

Indicated 120 37 3,500 14 16 41 29 0.28 4,800 

                    

Inferred 55 41 3,400 14 13 43 30 0.32 5,000 

 Table 21.1 Resources estimate for the SB concession area. 

 

There remains a moderate risk in the quantification of the seam quality. This has mainly arisen due 
to poor technical practice in the field and not sampling all coal intervals above 0.5m in thickness. 
This is particularly relevant for Seams M5, M6 and M7 in the northern segments of the drilled area. 
The lack of comprehensive sampling in this area has led to a downgrade of the Resources to 
Indicated or Inferred, in the case of M6, even though the drilling density is sufficient to categorise 
the Resources as Measured in relation to continuity of structure. We believe there is a low risk that 
the quality of the seams will change significantly in such a simple deposit but subtle variations in 
seam quality may exist. This risk is reflected in the categorisation of the Resources. 

GMT considers that the Resource estimate accurately reflects the data obtained from the 
exploration in the project area. 

21.3 Market outlook, Economic studies 

The market outlook was defined. BNR now holds two contracts for power station supply in addition 
to one PLN tender award, and has formed a consortium to supply PLN from an independent mine 
mouth power station.  

The resource model was optimized. The volume of waste and the in-situ coal quantity was 
computed for each shell.  

The Life of Mine (LOM) plan and an economic study were undertaken to an appropriate level of 
detail in order to estimate the Reserves in the context of the marketing scenario. The pre-feasibility 
study has outlined the general methodology of the operation and identified areas where more 
information gathering is required for the development of the mine. 53 Mt was found to be economic 



PT GMT Indonesia BNR Coal Project 

 

1179 BNR.IQPR.2016.07 Page 140 

 

under the marketing scenario adopted, 45 Mt of which is Reserve reported in accordance with the 
JORC Code (2012). 

The operating costs for the financial analysis were based on information from BNR’s signed 
contracts, and similar and comparative coal mining operations in Indonesia.   

The capital costs were based on BNR’s known site costs to date, and information from similar 
projects in Indonesia. 

The financial model was derived from the known and anticipated selling prices, operating costs, 
capital cost estimates and production schedule. 

It is observed that the project’s economics are very sensitive to the coal sale price, but once a long 
term contract has been signed, this risk is much reduced. The project risks are outlined, and are 
considered to be manageable. 

21.4 Inventory and Reserves 

The mineable inventory within the designed open pit totals 52.9 Mt at an SR of 10.73. This is the 
Inventory of marketable coal. The total coal contained within the open pit design is 53Mt of coal 
(inclusive of coal that is not in reserve or NIR). The total coal within the designed pit that is NIR 
totals 8Mt. The Coal Reserve is detailed in Table 21.2. 

 

PROBABLE RESERVES 

COAL    
(ROM Mt) 

  
ARD   

t/BCM 
TM   % 

ar 
CVgar  
kcal/kg 

IM%  
adb 

ASH   
% adb 

VM%  
adb 

FC%  
adb 

TS % 
adb 

CVadb 
kcal/kg 

45 
 

1.23 44 3,300 14 10 44 32 0.33 5,100 

Table 21.2 Statement of Coal Reserve with quality. 

 

The total Coal Reserve is 45 Mt which is categorised as a Probable Reserve. 

The Marketable Coal Inventory is all contained within the Coal Resources reported in Table 21.1. 

The summary of Resources and Reserves are stated in Table 21.3. 

 

Name of Asset/Country: PT Samantaka Batubara/Indonesia 

Category Mineral 
Type 

Gross Attributable To 
Licence 

Net Attributable to Issuer Remarks 

  Tons 
(millions) 

Grade Tons 
(millions) 

Grade Change 
From 

Previous 
Update (%) 

 

Reserves 

Proved Coal NIL See below NIL See below   

Probable Coal 45 See below 45 See below +38%  

Total Coal 45 See below 45 See below +38%  

Resources 

Measured Coal 33 See below 33 See below +65%  

Indicated Coal 120 See below 120 See below +28%  

Inferred Coal 55 See below 55 See below -38%  

Total Coal 210 See below 210 See below +4%  
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Category TM CV IM ASH VM FC TS CV 

  As received Air-dried basis 

  (%) Kcal/kg (%) (%) (%) (%) (%) Kcal/kg 

Reserves 

Proved                 

Probable 44 3,300 14 10 44 32 0.33 5,100 

Total Reserves 44 3,300 14 10 44 32 0.33 5,100 

Resources  

Measured 42 3,400 14 11 44 30 0.32 5,000 

Indicated 37 3,500 14 16 41 29 0.28 4,800 

Meas. + Ind. 42 3,400 14 12 44 30 0.32 5,000 

                  

Inferred 41 3,400 14 13 43 30 0.32 5,000 

Table 21.3 Summary of Resources and Reserves. The Coal Resources are reported inclusive of the Coal 

Reserves. 

 

The Resource and the Reserve is date stamped 30th April 2016. 

21.5 Recommendations 

Further scout drilling should be conducted in the southern parts of SB and over the AAM and APA 
concessions to delineate areas of interest for further exploration and resource definition to meet 
the perceived market requirements.  

In order to upgrade some of the remaining Inferred and Indicated Resources to Indicated and 
Measured Resources, it is recommended to further define the quality of the seams relegated to the 
Inferred category due to lack of sufficient quality data or the Indicated category where the point of 
observation density is sufficient for higher categories but the quality points of observation have 
relegated the blocks to lower Resource categories. To complete this adequately, some further 
drilling will be required, targeting specific coal seams in the sequence. 

In addition, all future drilling programs should ensure that any coal seams greater than 0.5 m be 
sampled as individual composites. 
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23 PT GMT INDONESIA COMPETENT PERSONS STATEMENT 

IQPR of the BNR Coal Project, Kabupaten of Indragiri Hulu,  Province of Riau, 8th July 2016 

 

DECLARATION OF QUALIFIED PERSON – KRISJNA ALIMOEDDIN 

 

With respect to the attached IQPR, I, Krisjna Alimoeddin, certify that, to the best of my knowledge 
and belief: 

1. I am an Independent Qualified Person in accordance with the definition of Rule 442 of the 
Listing Manual Section B: Rules of Catalist (“Catalist Rules”). 

2. I have more than 25 years of experience in the Indonesian mining industry including 
estimation, assessment and evaluation of coal-resources, scoping studies and due 
diligence of coal properties. I am a Vice President Director of PT GMT Indonesia and I am 
not a sole practitioner. 

3. I have sufficient experience which is relevant to the style and type of deposit under 
consideration and to the activity I am undertaking to qualify me as a Competent Person as 
defined in the JORC Code (2012).  

4. I jointly supervised the IQPR team that has completed this report. I have previously visited 
the properties described in the IQPR and other members of the IQPR team have made 
more recent inspections and audits during the latest exploration activities. 

5. The sole remuneration for my professional services and the services of my PFS team is in 
the form of hourly fees. My compensation is not dependent upon the attainment of any 
stipulated result, the occurrence of any subsequent event, or the reporting of any 
predetermined technical, operational or financial information that favors the Client. 

6. I have no direct or indirect, present or prospective, pecuniary interest in the companies that 
are the subject of the IQPR or in any of their affiliates and subsidiaries, and I will receive no 
financial benefits other than the above hourly fees for professional services. 

7. I have not been found in breach of any relevant rule or law and I am not the subject of any 
disciplinary proceeding. I am not the subject of any investigation that might lead to a 
disciplinary proceeding by any regulatory authority or any professional association. 

8. Information in the IQPR has been obtained from sources believed to be reliable. The IQPR 
team and I considered all reasonably available information which has a bearing on the 
IQPR and no facts have been intentionally disregarded. 

Yours faithfully, 

 

Krisjna Alimoeddin, MAusIMM 

Vice President Director 

PT GMT Indonesia  
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No. Bore 
Easting 

(UTM 47S) 
Northing 

(UTM 47S) 
Elevation 
(mAMSL) 

Final 
Depth (m) 

Geophysics 

1 BH10-1 831429.80 9924182.23 68.11 90 Available 

2 BH10-5 830710.64 9923163.62 82.02 80 Available 

3 BH10-6 831207.21 9923684.15 72.36 80 Available 

4 BH10-7 831862.05 9924850.81 68.67 80 Available 

5 BH10-8 832346.14 9925516.29 67.30 80 Available 

6 BH10-A 831217.96 9924056.94 68.56 80 Available 

7 BH10-B 831505.39 9923634.67 78.83 80 Available 

8 BH10-C 830958.92 9924520.00 67.52 74 Available 

9 BH10-D 831378.18 9923396.15 74.52 81 Available 

10 BH11-2 830825.69 9922662.54 92.28 81 Available 

11 BH12-10 832862.89 9925234.19 55.38 80 Available 

12 BH12-5 830240.82 9921161.05 73.05 81 Available 

13 BH12-6 831262.66 9922984.13 90.36 84 Available 

14 BH12-7 832385.78 9924538.69 72.97 90 Available 

15 BH12-9 830666.54 9921961.55 90.70 81 Available 

16 BH14-1 831529.32 9921453.85 107.15 60 Available 

17 BH14-2 832777.95 9919822.69 73.38 90 Available 

18 BH14-5 833098.93 9924601.73 69.64 82 Available 

19 BH15-4 832011.74 9921662.10 101.48 90 Available 

20 BH15-5 832231.25 9922319.62 82.65 90 Available 

21 BH15B-1 832011.50 9920068.62 89.03 80 Available 

22 BH16-12 834929.71 9924758.74 61.65 81 Available 

23 BH16-13 833536.97 9923461.88 84.94 80 Available 

24 BH16-3 830913.77 9918382.55 95.77 70 Available 

25 BH16-4 832946.57 9921838.94 75.67 90 Available 

26 BH16-5 834084.65 9923478.55 90.18 75 Available 

27 BH16-6 835156.88 9921162.30 82.77 90 No Geophysical Log 

28 BH16-7 831849.42 9919822.50 88.94 80 Available 

29 BH17-4 834141.53 9922189.27 83.08 90 Available 

30 BH18-2 833302.55 9920412.43 92.26 90 Available 

31 BH20-1 832571.33 9919004.34 69.06 90 Available 

32 BH20-3 833646.07 9919050.30 91.63 91 Available 

33 BH20-4 834739.51 9920708.65 71.24 90 Available 

34 BH20-7A 832725.72 9917913.33 82.46 90 Available 

35 BH20-G 832252.72 9919202.78 72.54 90 Available 

36 BH20-H 832199.31 9919044.70 67.15 81 Available 

37 BH2-20-2 832623.14 9917329.37 84.13 91 Available 

38 BH22-1 835034.91 9919354.58 84.36 81 Available 

39 BH24-2A 833180.26 9916883.00 76.26 90 Available 

40 BH24-3 835373.45 9917978.04 105.00 91 Available 

41 BH24-4 836560.14 9919677.71 76.72 90 Available 

42 BH4-3 826843.94 9923248.59 52.69 80 Available 

43 BH 44-1 847039.63 9917261.68 85.24 70 Available 

44 BH 52-2 851459.60 9917930.28 93.83 71 No Geophysical Log 

45 BH 56-1 852693.97 9915388.21 79.64 70 Available 

46 BH 56-3 853980.77 9919212.39 71.80 90 Available 

47 BH 8-2 825416.23 9917080.69 79.64 80 Available 

48 BH8-3 826467.65 9918782.06 88.93 64 No Geophysical Log 

49 BH8-5 828638.53 9922199.90 71.53 90 Available 

50 BH8-6A 829204.00 9923852.86 75.25 70 Available 

51 BH8-7A 832614.45 9926487.85 69.92 90 Available 

Table A1.1. A summary list of 51 boreholes within the area of interest and the drill holes with geophysical 
logging data (2011). 

  



PT GMT Indonesia BNR Coal Project 

 

1179 BNR.IQPR.2016.07  

 

No. Bore 
Easting 

(UTM 47S) 
Northing 

(UTM 47S) 
Elevation 
(mAMSL) 

Final 
Depth (m) 

Geophysics 

1 DH.B-01 826641.09 9923544.57 97.27 100 Available 

2 DH.B-02 827081.53 9924227.95 76.62 80 Available 

3 DH.C-01 826857.23 9922452.98 55.21 100 Available 

4 DH.C-02 827313.92 9923113.58 58.16 100 Available 

5 DH.C-03 827746.01 9923793.73 69.19 80 Available 

6 DH.C-04 828170.64 9924452.00 84.70 100 Available 

7 DH.C-04C 828171.42 9924453.98 84.54 15 Available 

8 DH.C-04CR 828171.48 9924454.81 84.52 13 Available 

9 DH.D-01 827520.09 9922010.29 56.81 100 Available 

10 DH.D-02 827968.25 9922681.38 75.76 80 Available 

11 DH.D-03 828401.00 9923336.66 63.10 80 Available 

12 DH.D-04 828837.27 9924011.71 81.28 86 Available 

13 DH.D-05 829300.68 9924681.15 83.36 100 Available 

14 DH.D-06 829730.22 9925352.49 84.95 100 Available 

15 DH.D-07 830166.89 9926023.88 76.09 100 Available 

16 DH.E-01 828203.91 9921575.41 83.20 100 Available 

17 DH.E-02 829060.06 9922922.86 79.25 100 Available 

18 DH.E-03 829517.46 9923555.97 68.52 100 Available 

19 DH.E-04 829960.41 9924231.10 92.44 80 Available 

20 DH.E-04C 829958.31 9924231.20 92.65 45 Available 

21 DH.E-05 830383.10 9924908.79 70.03 100 Available 

22 DH.E-06 830836.19 9925565.33 76.64 100 Available 

23 DH.E-06C 830835.08 9925567.09 76.55 60 Available 

24 DH.F-01 828858.80 9921138.42 64.59 100 Available 

25 DH.F-02 829303.90 9921799.60 69.55 83 Available 

26 DH.F-03 829737.34 9922462.12 66.00 80 Available 

27 DH.F-04 830175.70 9923118.82 91.23 80 Available 

28 DH.F-05 830622.47 9923798.54 79.93 80 Available 

29 DH.F-06 831508.98 9925178.89 61.44 100 Available 

30 DH.F-07 831953.52 9925797.69 64.97 100 Available 

31 DH.G-01 829543.41 9920695.59 63.19 150 Available 

32 DH.G-02 829959.64 9921389.12 78.26 100 Available 

33 DH.G-02C 829958.61 9921388.11 78.24 50 Available 

34 DH.G-03 830405.70 9922020.26 92.23 80 Available 

35 DH.G-03C 830405.84 9922021.54 92.15 9.5 Available 

36 DH.G-04 831754.30 9924047.82 67.14 100 Available 

37 DH.G-04C 831752.63 9924046.17 67.09 42 Available 

38 DH.G-05 832022.09 9924643.79 66.33 80 Available 

39 DH.G-06 832632.64 9925373.02 58.19 100 Available 

40 DH.H-01 830198.25 9920239.68 60.80 80 Available 

41 DH.H-02 830627.51 9920911.66 67.64 80 Available 

42 DH.H-03 831109.09 9921584.36 88.75 80 Available 

43 DH.H-03C 831110.09 9921585.57 88.70 51 Available 

44 DH.H-04 831499.50 9922228.14 80.16 80 Available 

45 DH.H-05 831953.10 9922918.83 75.61 80 Available 

46 DH.H-06 832429.80 9923548.66 81.49 100 Available 

47 DH.H-06R 832395.32 9923562.98 85.63 100 Available 

48 DH.H-07 832854.10 9924233.48 68.02 80 Available 

49 DH.H-08 833282.52 9924913.77 61.03 80 Available 

50 DH.H-09 833740.27 9925590.83 51.58 100 Available 

51 DH.I-01 830808.18 9919844.29 81.00 100 Available 

52 DH.I-02 831297.29 9920471.07 86.05 100 Available 

53 DH.I-03 831739.33 9921145.02 78.21 80 Available 

54 DH.I-04 832173.55 9921807.71 108.68 100 Available 

55 DH.I-04C 832175.08 9921807.46 108.57 50 Available 

56 DH.I-05 832615.65 9922461.38 94.15 80 Available 

57 DH.I-05C 832614.84 9922460.29 94.14 19.5 Available 



PT GMT Indonesia BNR Coal Project 

 

1179 BNR.IQPR.2016.07  

 

58 DH.I-06 833061.08 9923141.43 71.20 100 Available 

59 DH.I-06C 833059.53 9923139.42 71.25 25.5 Available 

60 DH.I-07 833497.27 9923811.40 70.30 80 Available 

61 DH.I-07C 833497.03 9923812.25 70.19 43.5 Available 

62 DH.I-08 833933.67 9924525.63 66.64 100 Available 

63 DH.I-09 834384.10 9925137.16 59.25 100 Available 

64 DH.I-10 834804.15 9925828.17 66.89 100 Available 

65 DH.J-01 831519.77 9919369.62 75.80 90 Available 

66 DH.J-01A 831924.98 9919971.18 87.11 100 Available 

67 DH.J-01AC 831924.54 9919969.66 86.82 39 Available 

68 DH.J-01B 831579.70 9919370.79 73.25 100 Available 

69 DH.J-02 832408.05 9920722.46 112.43 80 Available 

70 DH.J-03 832864.08 9921401.52 88.72 80 Available 

71 DH.J-04 833286.03 9922026.50 82.65 80 Available 

72 DH.J-05 833729.88 9922677.88 77.35 80 Available 

73 DH.J-06 834176.91 9923368.02 84.36 80 Available 

74 DH.J-07 834615.73 9924036.11 70.19 80 Available 

75 DH.J-08 835086.11 9924756.83 58.63 100 Available 

76 DH.K-01 832631.06 9919590.79 83.02 80 Available 

77 DH.K-02 833077.25 9920261.54 103.88 70 Available 

78 DH.K-03 833518.69 9920919.21 99.42 80 Available 

79 DH.K-04 833953.33 9921588.48 76.52 80 Available 

80 DH.K-05 834393.10 9922253.05 81.94 100 Available 

81 DH.K-05C 834392.08 9922252.11 81.84 24 Available 

82 DH.K-06 834838.42 9922918.26 60.41 80 Available 

83 DH.K-07 835286.37 9923589.61 57.15 100 Available 

84 DH.L-01 832842.32 9918499.31 75.11 100 Available 

85 DH.L-02 833304.53 9919146.35 96.52 84 Available 

86 DH.L-03 833737.38 9919825.06 105.13 100 Available 

87 DH.L-04 834174.29 9920512.79 92.13 80 Available 

88 DH.L-05 834618.82 9921146.32 79.39 100 Available 

89 DH.L-06 835064.32 9921813.75 65.44 80 Available 

90 DH.M-01 833503.73 9918064.92 90.11 100 Available 

91 DH.M-02 833979.91 9918698.13 104.35 100 Available 

92 DH.M-03 834394.76 9919395.11 94.10 100 Available 

93 DH.M-04 834891.47 9920082.25 76.40 100 Available 

94 DH.M-04C 834892.99 9920081.25 76.25 33 Available 

95 DH.M-05 835285.11 9920708.63 95.41 100 Available 

96 DH.N-01 834180.57 9917560.65 86.84 100 Available 

97 DH.N-02 834649.20 9918246.09 97.70 100 Available 

98 DH.N-03 835106.39 9918977.82 85.65 100 Available 

99 DH.N-04 835467.89 9919596.98 97.41 100 Available 

100 DH.O-01 834865.37 9917156.10 85.84 100 Available 

101 DH.O-02 835754.18 9918487.78 96.85 100 Available 

102 DH.O-03A 836158.46 9919128.78 93.13 100 Available 

103 DH.P-01 835969.80 9917383.42 101.39 100 Available 

Table A1.2. A summary list of 103 boreholes within the area of interest and the drill holes with geophysical 
logging data (2012). 
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No. Bore 
Easting 

(UTM 47S) 
Northing 

(UTM 47S) 
Elevation 
(mAMSL) 

Final 
Depth (m) 

Geophysics 

1 DH.E-09 829749.8 9923915 85.01 85 Available 

2 DH.E-11 830633.6 9925238 74.65 126 Available 

3 DH.EF-05 830071.1 9923688 88.45 85.5 Available 

4 DH.EF-06 830303 9924020 78.11 85 Available 

5 DH.EF-07 830519.4 9924356 70.3 85.5 Available 

6 DH.EF-08 830737 9924685 85.39 105 Available 

7 DH.EF-09 830966.2 9925019 70.64 105 Available 

8 DH.EF-10 831182.1 9925348 73.38 105 Available 

9 DH.EF-12 831627.9 9926013 72.72 100 Available 

10 DH.EFF-01 830572 9924079 73.22 105 No Geophysical Log 

11 DH.EFF-01R 830584.3 9924065 70.21 105 Available 

12 DH.EFF-01RC 830584.9 9924065 70.34 40.5 Available 

13 DH.EFF-02 830796 9924417 73.53 105 Available 

14 DH.EFF-03 831016 9924743 75.03 100.5 Available 

15 DH.EFF-04 831450.1 9925407 72.86 105 Available 

16 DH.EFF-05 831906.2 9926083 56.93 105 Available 

17 DH.F-10 830409.1 9923471 96.11 85 Available 

18 DH.F-11 830846.9 9924131 73.2 105 Available 

19 DH.F-12 831296.9 9924803 64.4 105 Available 

20 DH.F-13 831729.3 9925471 65.36 125 Available 

21 DH.F-14 832182.7 9926134 56.03 138 Available 

22 DH.FFG-01 830907.4 9923858 85.4 105 Available 

23 DH.FFG-02 831130.9 9924191 81.46 105 Available 

24 DH.FFG-03 831345.3 9924521 67.95 105 Available 

25 DH.FFG-04 831798.5 9925187 67.51 105 Available 

26 DH.FG-05 830963.3 9923580 81.25 85 Available 

27 DH.FG-05C 830963.2 9923580 81.25 36 Available 

28 DH.FG-06 831182.7 9923913 69.15 105 Available 

29 DH.FG-06C 831182.6 9923914 69.13 24 Available 

30 DH.FG-07 831622.4 9924577 77.82 105 Available 

31 DH.FG-08 832061 9925242 67.12 125 Available 

32 DH.FG-10 832730.5 9926225 66.57 105 Available 

33 DH.FGG-01 831688.1 9924290 64.61 105 Available 

34 DH.FGG-02 832127.4 9924964 70.45 105 Available 

35 DH.G-07 830195.1 9921695 71.46 106.5 Available 

36 DH.G-08 830632.9 9922360 106.8 85.5 Available 

37 DH.G-09 831073.1 9923021 80.01 87 Available 

38 DH.G-10 831967 9924357 69.86 105 Available 

39 DH.G-11 832398.5 9925025 65.65 125 Available 

40 DH.G-13 833038.2 9926021 72.24 153 Available 

41 DH.GGH-01 831576.7 9923415 75.1 89 Available 

42 DH.GGH-02 831806.6 9923748 73.13 105 Available 

43 DH.GGH-02C 831806.1 9923748 73.22 27 Available 

44 DH.GGH-03 832014.4 9924083 68.14 105 Available 

45 DH.GGH-03C 832015.1 9924082 68.17 36 Available 

46 DH.GGH-04 832457.8 9924754 55.9 105 Available 

47 DH.GGH-04C 832458.1 9924752 55.95 53.5 Available 

48 DH.GGH-05 832909.4 9925410 53.8 105 Available 

49 DH.GGH-06 833341.6 9926071 72.84 105 Available 

50 DH.GH-07 831635.8 9923141 71.07 87 Available 

51 DH.GH-07C 831636.5 9923141 71.03 10.5 Available 

52 DH.GH-08 831856 9923477 66.3 82 Available 

53 DH.GH-08C 831855.4 9923477 66.35 27 Available 

54 DH.GH-09 832077 9923811 64.14 105 Available 

55 DH.GH-09C 832078 9923811 64.08 40 Available 

56 DH.GH-10 832297.5 9924128 62.45 105 Available 

57 DH.GH-11 832518.9 9924468 71.59 105 Available 
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58 DH.GH-12 832731.7 9924806 57.59 125 Available 

59 DH.GH-13 833183.8 9925460 51.89 112 Available 

60 DH.GH-14 833376.5 9925799 53.96 141 Available 

61 DH.GH-15 833624.3 9926130 64.89 133 Available 

62 DH.GHH-01 832343 9923860 70.01 103.5 Available 

63 DH.GHH-02 832794.5 9924523 59.87 105 Available 

64 DH.GHH-03 833230.4 9925185 51.06 105 Available 

65 DH.GHH-04 833681.9 9925826 72.1 156 Available 

66 DH.H-10 831742 9922579 82.78 84 Available 

67 DH.H-11 832179.4 9923247 75.41 84 Available 

68 DH.H-11C 832179.7 9923248 75.53 21 Available 

69 DH.H-14 832631 9923912 61.81 105 Available 

70 DH.H-14C 832631.6 9923911 61.73 40 Available 

71 DH.H-15 833511.8 9925250 59.03 135 Available 

72 DH.H-16 833950.1 9925896 49.06 142 No Geophysical Log 

73 DH.H-16R 834191.3 9925978 53.03 140 Available 

74 DH.H-17 834183 9926234 47.97 117 Available 

75 DH.HHI-01 832688.3 9923628 79.26 105 Available 

76 DH.HHI-02 833131.3 9924299 64.29 105 Available 

77 DH.HHI-02C 833131.7 9924298 64.28 54 Available 

78 DH.HHI-03 833571.2 9924971 63.49 105 Available 

79 DH.HHI-04 834006 9925631 49.29 100 Available 

80 DH.HI-01 831852.7 9922023 104.55 105 Available 

81 DH.HI-02 832068.5 9922355 76.07 102 Available 

82 DH.HI-03 832296.5 9922680 82.7 105 Available 

83 DH.HI-04 832514.5 9923034 74.62 105 Available 

84 DH.HI-05 832739.1 9923355 83.83 105 Available 

85 DH.HI-05C 832738.6 9923355 83.87 49.5 Available 

86 DH.HI-10 832953.8 9923691 80.66 105 Available 

87 DH.HI-10C 832953.9 9923690 80.6 56 Available 

88 DH.HI-11 833181 9924027 70.95 105 Available 

89 DH.HI-11C 833182.3 9924027 71.03 43.5 Available 

90 DH.HI-12 833407.9 9924361 58.89 125 Available 

91 DH.HI-12C 833407 9924362 58.69 51 Available 

92 DH.HI-13 833626.2 9924699 54.44 126 Available 

93 DH.HI-14 833845.7 9925025 62.14 156 Available 

94 DH.HI-15 834068.4 9925354 60.43 156 Available 

95 DH.HI-16 834285.5 9925691 66.86 155 Available 

96 DH.HI-17 834508.6 9926030 62.14 155 Available 

97 DH.HII-01 833455.6 9924082 60.35 105 Available 

98 DH.HII-01C 833456.1 9924081 60.39 40.5 Available 

99 DH.HII-02 833895.1 9924752 69.51 105 Available 

100 DH.HII-03 834356.4 9925416 61.8 105 Available 

101 DH.I-11 831965.3 9921474 91.21 106 Available 

102 DH.I-12 832349.8 9922187 104.58 105 Available 

103 DH.I-12C 832350.3 9922185 104.54 51 Available 

104 DH.I-13 832853.5 9922809 80.47 105 Available 

105 DH.I-14 833293.8 9923470 77.82 106 Available 

106 DH.I-14C 833293.2 9923469 77.82 55 Available 

107 DH.I-16 833738.9 9924141 78.86 105 Available 

108 DH.I-17 834186.5 9924807 62.3 126 Available 

109 DH.I-18 834621.3 9925470 63.03 160 Available 

110 DH.I-19 835060.8 9926137 60.46 155 Available 

111 DH.IIJ-01 833787.5 9923859 70.97 105 Available 

112 DH.IIJ-02 834235.3 9924522 70.92 108 Available 

113 DH.IIJ-03 834675 9925196 67.99 105 Available 

114 DH.IJ-01 832067.1 9920916 99.76 107 Available 

115 DH.IJ-02 832296.4 9921245 100.81 86 Available 

116 DH.IJ-03 832513.2 9921579 80.86 80 Available 
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117 DH.IJ-03C 832512.6 9921579 80.93 21 Available 

118 DH.IJ-04 832732.7 9921922 91.08 100 Available 

119 DH.IJ-04C 832731 9921922 91.02 50 Available 

120 DH.IJ-05 832970.4 9922254 97.45 106 Available 

121 DH.IJ-06 833127.7 9922589 96.71 86 Available 

122 DH.IJ-07 833405.2 9922928 86.15 107 Available 

123 DH.IJ-07C 833404.9 9922927 86.2 45 Available 

124 DH.IJ-08 833610.4 9923259 71.76 107 Available 

125 DH.IJ-08C 833613 9923259 71.56 50 Available 

126 DH.IJ-12 833849.3 9923582 75.82 105 Available 

127 DH.IJ-12C 833848 9923582 75.82 45 Available 

128 DH.IJ-13 834062.6 9923918 70.68 105 Available 

129 DH.IJ-14 834294.8 9924245 66.5 111 Available 

130 DH.IJ-14C 834293.6 9924244 66.52 45 Available 

131 DH.IJ-15 834529.9 9924574 70.21 124.5 Available 

132 DH.IJ-16 834733.2 9924916 59.69 126 Available 

133 DH.IJ-17 834950.5 9925248 76.91 126 Available 

134 DH.IJ-18 835175.2 9925581 62.6 128 Available 

135 DH.IJ-18C 835176.4 9925582 62.65 52.5 Available 

136 DH.IJ-19 835399.7 9925919 47 87 Available 

137 DH.IJ-19C 835400.8 9925920 47.1 42.15 Available 

138 DH.IJ-20 835596 9926216 50.43 119 Available 

139 DH.IJ-20C 835594.7 9926217 50.3 55.5 Available 

140 DH.IJJ-01 834130.9 9923642 78.49 105 Available 

141 DH.IJJ-02 834568.9 9924304 57.2 103.5 Available 

142 DH.IJJ-02C 834568 9924304 57.23 51 Available 

143 DH.IJJ-03 835003.5 9924969 58.43 106.5 Available 

144 DH.IJJ-03C 835004.2 9924969 58.45 46.5 Available 

145 DH.J-09 832195.8 9920364 99.56 105 Available 

146 DH.J-10 832625.6 9921031 88.46 84.5 Available 

147 DH.J-11 833075.5 9921694 95.02 85 Available 

148 DH.J-11C 833076.5 9921695 95.02 54 Available 

149 DH.J-12 833541.6 9922360 80.23 106 Available 

150 DH.J-13 833949.8 9923018 65.85 85 Available 

151 DH.J-13C 833950.3 9923017 65.88 45 Available 

152 DH.J-16 834402.5 9923690 69.09 105 Available 

153 DH.J-17 834846.9 9924368 55.84 100 Available 

154 DH.J-18 835281.2 9925021 51.26 126.5 Available 

155 DH.J-18C 835281.5 9925020 51.26 36 Available 

156 DH.J-19 835509.1 9925361 48.17 154.5 Available 

157 DH.J-20 835730.7 9925688 48.37 115.5 Available 

158 DH.J-20C 835732.5 9925693 46.25 50.5 Available 

159 DH.J-21 835893.7 9926072 47.65 110 Available 

160 DH.J-21C 835895.1 9926071 47.71 52.5 Available 

161 DH.JJK-01 834904.3 9924084 58.28 103.5 Available 

162 DH.JJK-01C 834903.8 9924084 58.18 49.5 Available 

163 DH.JJK-02 835335.4 9924752 51.95 105 Available 

164 DH.JJK-02C 835335.8 9924752 51.93 34.5 Available 

165 DH.JK-01 832522.6 9920144 81.37 83 Available 

166 DH.JK-02 832733.4 9920471 86.68 87 Available 

167 DH.JK-03 832950.8 9920812 93.3 87 Available 

168 DH.JK-04 833187.4 9921139 81.8 87 Available 

169 DH.JK-05 833401.1 9921475 97.41 107 Available 

170 DH.JK-05C 833400.5 9921474 97.29 39 Available 

171 DH.JK-06 833637 9921804 68.86 100 Available 

172 DH.JK-06C 833638 9921805 69.11 60 Available 

173 DH.JK-07 833852.1 9922145 86.39 105 Available 

174 DH.JK-08 834062.1 9922471 73.61 105 Available 

175 DH.JK-08C 834063.1 9922471 73.48 26.5 Available 
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176 DH.JK-09 834294.9 9922805 74.95 105 Available 

177 DH.JK-09C 834295.1 9922804 75.02 50 Available 

178 DH.JK-10 834509 9923137 63.43 105 Available 

179 DH.JK-10C 834510.4 9923137 63.35 53 Available 

180 DH.JK-11 834744.2 9923470 67.46 105 Available 

181 DH.JK-15 834954.8 9923797 66.01 105 Available 

182 DH.JK-15C 834954.7 9923798 66.05 51 Available 

183 DH.JK-16 835171.7 9924134 53.94 126 Available 

184 DH.JK-16A 835073.6 9923983 67.55 125 Available 

185 DH.JK-17 835398.7 9924475 60.15 126 Available 

186 DH.JK-18 835621.8 9924805 53.52 156 Available 

187 DH.JK-18C 835622.3 9924804 53.57 57 Available 

188 DH.JK-19 835853.8 9925138 60.26 105 Available 

189 DH.JK-19C 835853 9925139 60.24 51 Available 

190 DH.JKK-01 835239.8 9923859 54.35 103.5 Available 

191 DH.JKK-01C 835239.5 9923858 54.48 40.5 Available 

192 DH.JKK-02 835671.5 9924529 62.15 105 Available 

193 DH.JKK-02C 835670.7 9924529 62.27 50 Available 

194 DH.K-08 833300 9920588 104.73 86 Available 

195 DH.K-09 833749.2 9921246 86.64 105 Available 

196 DH.K-09C 833750.1 9921246 86.77 22.5 Available 

197 DH.K-10 834165.9 9921933 73.76 102 Available 

198 DH.K-11 834630.7 9922588 69.06 85 Available 

199 DH.K-11C 834630 9922588 69.06 39 Available 

200 DH.K-12 835070 9923237 57 105 Available 

201 DH.K-12C 835077 9923237 57 57 Available 

202 DH.K-15 835508.4 9923918 67.28 105 Available 

203 DH.K-16 835730.7 9924256 61.56 106.5 Available 

204 DH.K-16C 835731.4 9924256 61.53 60 Available 

205 DH.K-17 835951.3 9924589 49.94 95 Available 

206 DH.K-17C 835952.4 9924588 50.43 43 Available 

207 DH.KKL-01 835563.9 9923633 57.73 105 Available 

208 DH.KKL-01C 835563.2 9923632 57.74 52.5 Available 

209 DH.KL-01 833673.2 9920356 83.21 86 Available 

210 DH.KL-02 833845.1 9920709 83.13 105 Available 

211 DH.KL-03 834077.3 9921032 78.11 103.5 Available 

212 DH.KL-04 834287.6 9921370 63.66 105 Available 

213 DH.KL-04C 834288.1 9921371 64.69 42 Available 

214 DH.KL-05 834507 9921698 64.34 103.5 Available 

215 DH.KL-06 834741.8 9922039 66.36 102 Available 

216 DH.KL-06C 834741.3 9922039 66.36 21 Available 

217 DH.KL-07 834961.2 9922364 61 103.5 Available 

218 DH.KL-07C 834956.2 9922376 61 60 Available 

219 DH.KL-08 835168 9922698 64.11 100.5 Available 

220 DH.KL-08C 835170.6 9922698 64.51 42 Available 

221 DH.KL-09 835410.7 9923017 58 100.5 Available 

222 DH.KL-09C 835410.9 9923016 58 40.5 Available 

223 DH.KL-10 835606 9923367 58.71 105 Available 

224 DH.KL-10C 835607 9923372 59.19 50 Available 

225 DH.KL-12 835846.9 9923702 61.74 124.5 Available 

226 DH.KL-12C 835846.6 9923703 61.78 46.5 Available 

227 DH.L-08 834412.2 9920821 70.88 103.5 Available 

228 DH.L-09 834819 9921473 74.75 96 Available 

229 DH.L-10 835280 9922149 83.03 22 Available 

230 DH.L-10CR 835180.8 9922113 69.21 13.5 Available 

231 DH.L-10R 835181.8 9922115 69.26 102 Available 

232 DH.L-11 835472.2 9922448 60.31 80 Available 

233 DH.L-11C 835464.7 9922436 61.79 22.5 Available 

234 DH.L-12 835739.3 9922813 76.56 124.5 Available 
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235 DH.L-12C 835737.2 9922821 77.39 50 Available 

236 DH.LM-01 834522.5 9920260 72.84 103.5 Available 

237 DH.LM-01C 834525.5 9920259 72.47 25 Available 

238 DH.LM-02 834747.1 9920598 77.29 105 Available 

239 DH.LM-03 834964.4 9920924 87.58 103.5 Available 

240 DH.LM-03C 834973.5 9920926 89.71 36 Available 

241 DH.LM-04 835188.1 9921257 93.47 102 Available 

242 DH.LM-05 835412.3 9921588 68.09 105 Available 

243 DH.LM-06 835648.4 9921931 74.27 86 Available 

244 DH.LM-07 835901.7 9922298 64.36 102 Available 

245 DH.LM-07C 835900.8 9922298 64.52 12 Available 

246 DH.M-06 835072.7 9920368 84.45 105 Available 

247 DH.M-07 835516.9 9921036 83.56 105 Available 

248 DH.M-07C 835515.9 9921036 83.49 42 Available 

249 DH.M-08 835737 9921370 94.48 60 Available 

250 DH.M-09 835959.5 9921688 85.16 103.5 Available 

251 DH.MN-01 835412.5 9920147 78.81 86 Available 

252 DH.MN-02 835632.2 9920488 95.25 106 Available 

253 DH.MN-03 835848.6 9920816 106.69 101.5 Available 

254 DH.MN-03C 835849.4 9920817 105.78 45 Available 

255 DH.MN-04 836066.7 9921140 83.23 106 Available 

256 DH.MN-04C 836083.8 9921155 81.56 45 Available 

257 DH.MN-05 836292.5 9921467 81.98 103.5 Available 

258 DH.MN-06 836508.5 9921808 71.61 95 Available 

259 DH.N-05 835967.6 9920261 93.74 103.5 Available 

260 DH.N-06 836175 9920603 89.85 105.5 Available 

261 DH.N-07 836406.5 9920923 91.63 102 Available 

262 DH.N-07C 836405.9 9920923 91.57 37.5 Available 

263 DH.N-08 836638.5 9921269 75.69 103.5 Available 

264 DH.N-08C 836639 9921269 75.59 45 Available 

265 DH.N-10 836847.4 9921593 76.22 25 Available 

266 DH.N-11 837065.8 9921921 86.49 47 No Geophysical Log 

267 DH.N-11R 837085.8 9921932 85.61 39 Available 

268 DH.NO-01 836293.4 9920040 107 105 Available 

269 DH.NO-02 836522.8 9920375 72.86 105 Available 

270 DH.NO-03 836731 9920706 90.35 105 Available 

271 DH.NO-03C 836731.2 9920705 90.31 19 Available 

272 DH.NO-04 836947 9921035 89.94 105 Available 

273 DH.NO-04C 836944.7 9921034 89.22 45 Available 

274 DH.NO-05 837176.1 9921373 72.73 105 Available 

275 DH.NO-05C 837181.1 9921380 74.39 42 Available 

276 DH.NO-06 837400.6 9921708 78.59 105 Available 

277 DH.O-03B 836632 9919809 72.59 105 Available 

278 DH.O-04 836847.5 9920144 76.81 102 Available 

279 DH.O-05 837067 9920495 67.82 103.5 Available 

280 DH.O-06 837290.4 9920820 76.89 103.5 Available 

281 DH.O-06C 837286.4 9920818 76.31 27 Available 

282 DH.O-07 837511.8 9921144 66.83 102 Available 

283 DH.O-07C 837513.8 9921139 67.03 39 Available 

284 DH.OP-01 836735.3 9919264 81.77 96 Available 

285 DH.OP-03 837399.7 9920267 80.93 102 Available 

286 DH.OP-04 837627.8 9920583 64.63 100.5 Available 

287 DH.P-02 836847.6 9918720 96.12 102 Available 

288 DH.P-03 837054 9919042 92.45 102 Available 

289 GT-GH01 832463.6 9921872 88.38 60 Geotech hole (available) 

290 GT-GH02 833456.5 9921709 68.28 60 Geotech hole (available) 

291 GT-GH03 833215.6 9923833 71.68 80 Geotech hole (available) 

292 GT-04 834252.1 9923836 63.44 65 Geotech hole (available) 

293 GT-GH05 835235.7 9923646 56.07 80 Geotech hole (available) 
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294 GT-06 832651.7 9921287 87.91 25 Geotech hole (available) 

295 GT-07 833082.3 9921162 73.42 25 Geotech hole (available) 

296 INF01 837507.3 9920701 66.36 53 Available 

297 INF02 837506.4 9920774 71.42 54 Available 

298 INF03 837103.2 9920704 76.95 25.5 Available 

299 INF04 836832.1 9920606 100.07 25.5 Available 

300 INF05 836642.1 9920587 88.96 51 Available 

301 INF06 836313.1 9920645 104.13 25.5 Available 

302 INF07 836233.2 9920700 91.32 25.5 Available 

303 INF08 835987.1 9920648 106.98 25.5 Available 

304 INF09 835987 9920558 104.29 25.2 Available 

305 INF10 835814 9920578 91.52 51 Available 

306 INF11 835623 9920604 98.39 51 Available 

307 INF12 835725 9920548 96.72 51 Available 

308 INF13 835477.1 9920676 107.29 31.5 Available 

309 INF14 835380.1 9920636 83.3 51 Available 

310 INF15 835196.1 9920622 86.02 51 Available 

311 INF16 835050.1 9920679 87 25.5 Available 

312 INF17 834976.2 9920728 93.01 25.5 Available 

313 INF18 834898.2 9920762 85.67 27 Available 

314 INF19 834698.3 9920835 82.88 55 Available 

315 INF20 834592.4 9920907 69.16 55 Available 

316 INF21 834465.5 9920954 67.84 55 Available 

317 INF22 834306.6 9921016 65.85 55 Available 

318 INF23 834302.7 9921083 66.51 55 Available 

319 INF24 834144.7 9921151 79.27 27 Available 

320 INF25 834065.7 9921150 73.59 27 Available 

321 INF26 833980.8 9921222 77.48 27 Available 

322 INF27 833892 9921226 88.38 27 Available 

323 INF28 833826 9921170 93.06 27 Available 

324 INF29 833736 9921217 86.09 27 Available 

325 INF30 833103 9921435 80.08 55 Available 

326 INF31 833056 9921458 86.34 55 Available 

327 INF32 833366 9921410 81.3 75 Available 

328 INF32C 833367 9921412 81.98 15 Available 

329 INF33 833499 9921368 76.47 75 Available 

330 INF33C 833499 9921368 76.47 10.5 Available 

331 INF34 833525 9921441 82.53 75 Available 

332 INF34C 833525 9921440 82.58 34.5 Available 

333 INF35 834819.3 9920779 84.49 75 Available 

334 INF35C 834820.3 9920779 84.59 16 Available 

335 INF36 835105.3 9920793 87.52 75 Available 

336 INF36C 835105.3 9920792 87.7 25.5 Available 

337 INF37 835247.3 9920767 82.08 75 Available 

338 INF37C 835252.3 9920766 82.84 18 Available 

339 INF38 835540.1 9920620 93.47 75 Available 

340 INF39 835939.9 9920471 101.59 75 Available 

341 INF40 836577.2 9920718 95.54 75 Available 

342 INF40C 836577.2 9920718 95.54 10 Available 

343 INF41 836061.4 9920873 107.59 75 Available 

344 INF47 837336.3 9920726 66.92 75 Available 

345 INF48 837532.5 9920919 74.61 75 Available 

346 INF48C 837532.5 9920917 74.49 43 Available 

347 INF49 837631.4 9920825 69.61 73.5 Available 

348 INF49C 837631.4 9920822 69.75 36 Available 

349 INF50 833427 9921341 80.29 55 Available 

350 M5.01 835835.8 9922078 80.06 30 Available 

351 M5.02 835719.7 9921971 87.07 50 Available 

352 M5.02C 835718.7 9921970 87.1 15 Available 
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353 M5.03 835641.5 9922094 72.37 30 Available 

354 M5.04 835597.6 9922225 61.51 30 Available 

355 M5.05 835191.9 9921919 88.88 30 Available 

356 M5.05C 835191.5 9921919 88.84 19.5 Available 

357 M5.06 834926.8 9922210 61.39 30 Available 

358 M5.07 834810.9 9922275 61.73 30 Available 

359 M5.08 834590.1 9922294 63.32 33 Available 

360 M5.08C 834589.3 9922294 63.35 10.5 Available 

361 M5.09 834497.8 9922231 74.54 30 Available 

362 M5.09C 834497.8 9922232 74.56 18 Available 

363 M5.10 834370 9922201 78.42 30 Available 

364 M5.10C 834370.9 9922200 78.52 16.5 Available 

365 M5.11 834236.3 9922260 80.94 30 Available 

366 M5.11C 834236.2 9922259 80.96 21 Available 

367 M5.12 834127.9 9922355 64.66 30 Available 

368 M5.13 834004.9 9922364 75.46 30 Available 

369 M5.13C 834003.8 9922364 75.5 16.5 Available 

370 M5.14 833857 9922439 80.34 30 Available 

371 M5.14C 833856.8 9922440 80.42 16.5 Available 

372 M5.15 833697.9 9922423 82.04 30 Available 

373 M5.15C 833698.4 9922423 82.04 15 Available 

374 M5.16 833733.9 9922311 83.86 30 Available 

375 M5.17 833583.1 9922394 86.48 30 Available 

376 M5.18 833527.7 9922518 79.06 31 Available 

377 M5.18C 833527.1 9922518 79.32 9 Available 

378 M5.19 833452.2 9922593 76.36 30 Available 

379 M5.20 833404.3 9922472 84.8 33 Available 

380 M5.21 833310.5 9922463 94.43 30 Available 

381 M5.22 833277.9 9922609 83.29 30 Available 

382 M5.23 833170 9922660 97.01 30 Available 

383 M5.23C 833170.7 9922659 97.06 19.5 Available 

384 M5.24 833017.7 9922718 102.38 30 Available 

385 M5.24C 833018.1 9922718 102.43 25 Available 

386 M5.25 832908.8 9922800 92.9 30 Available 

387 M5.25C 832909.4 9922800 93 18 Available 

388 M5.26 832911 9922927 77.48 30 Available 

389 M5.26C 832910.6 9922927 77.48 12 Available 

390 M5.27 832773.2 9922950 77.99 30 Available 

391 M5.27C 832773.9 9922950 78.09 13.5 Available 

392 M5.28 832636 9923045 69.93 30 Available 

393 M5.29 832530.3 9923120 69.08 30 Available 

394 M5.29C 832529.6 9923120 69.14 12 Available 

395 M5.30 832328.3 9922962 86.91 30 Available 

396 M5.30C 832327.7 9922961 86.98 16.5 Available 

397 M5.31 832241.8 9922841 93.13 30 Available 

398 M5.31C 832241.5 9922841 93.13 15 Available 

399 M5.32 831968.9 9923180 72.42 30 Available 

400 M5.33 832086.7 9923022 85.34 30 Available 

401 M5.34 832028.2 9923130 78.72 30 Available 

402 M5.35 832139.2 9922947 89.01 30 Available 

403 M5.36 835454.3 9922113 66.56 30 Available 

404 M5.37 835396.7 9922031 79.96 30 Available 

405 M5.37C 835397.2 9922030 79.99 18 Available 

406 M5.38 835320.8 9921960 89.7 30 Available 

407 M5.38C 835320 9921960 89.81 22.5 Available 

408 M5.39 835124 9922052 71.88 30 Available 

409 M5.40 835106.9 9922159 65.2 30 Available 

410 M5.40C 835106.5 9922159 65.17 10.5 Available 

411 SB1001 831938 9923227 69.5 30 Available 
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412 SB1002 832018 9923186 78.5 55.5 Available 

413 SB1003 832075 9923078 86.46 31.5 Available 

414 SB1004 832130 9922989 91.04 31.5 Available 

415 SB1005 832161 9923028 93.67 33 Available 

416 SB1006 832212 9922932 95.78 31.5 Available 

417 SB1007 832237 9922967 96.51 31.5 Available 

418 SB1008 832378 9923001 87.37 31.5 Available 

419 SB1009 832436 9923085 87.59 33 Available 

420 SB1010 832490 9923166 75.74 31.5 Available 

421 SB1013 832729 9923001 82.5 30 Available 

422 SB1018 833157 9922727 86 30 Available 

423 SB1019 833211 9922804 79.37 30 Available 

424 SB1020 833403 9922744 89.89 30 Available 

425 SB1021 833544 9922586 89.24 30 Available 

426 SB1022 833616 9922420 88.3 30 Available 

427 SB1023 833737 9922522 76.05 30 Available 

428 SB1030 834595.3 9922375 67.83 33 Available 

429 SB1031 834827.3 9922332 61.59 33 Available 

430 SB1032 834931.2 9922329 61.04 33 Available 

431 SB1033 835015.2 9922264 64.62 36 Available 

432 SB1034 835031.1 9922196 63.53 34.5 Available 

433 SB1035 835078.9 9921990 81.76 31.5 Available 

434 SB1036 835260.8 9921928 95.5 30 Available 

435 SB1037 835319.9 9922006 87.61 30 Available 

436 SB1038 835331 9922106 80.09 28.5 Available 

437 SB1039 835429.1 9922164 76.67 30 Available 

438 SB1040 835475.2 9922265 74.72 28.5 Available 

439 SB1041 835536.3 9922339 63.26 30 Available 

440 SB1048 831935 9921615 104.11 33 Available 

441 SB1049 831998 9921527 99.37 30 Available 

442 SB1050 832023 9921439 109.62 33 Available 

443 SB1051 832106 9921497 114.6 43 Available 

444 SB1052 832163 9921586 105.44 33 Available 

445 SB1053 832295 9921617 98.76 31.5 Available 

446 SB1054 832450 9921476 90.62 30 Available 

447 SB1055 832554 9921452 106.9 40 Available 

448 SB1056 832656.9 9921433 107.89 32 Available 

449 SB1057 832721 9921451 101.92 33 Available 

450 SB1058 832794 9921459 100.96 27 Available 

451 SB1059 832939 9921492 101.98 35 Available 

452 SB1060 833024 9921415 93.73 24 Available 

453 SB1061 833150 9921440 86.98 25 Available 

454 SB1062 833242 9921409 92.69 28 Available 

455 SB1063 833315 9921334 84.93 21 Available 

456 SB1064 833475 9921319 76.11 24 Available 

457 SB1065 833668 9921320 71.21 7.5 Available 

458 SB1066 833707 9921204 82.66 45 Available 

459 SB1067 833824 9921198 90.88 30 Available 

460 SB1068 833879 9921284 75.3 30 Available 

461 SB1069 833989.9 9921264 76.67 30 Available 

462 SB1070 834102.9 9921256 66.13 30 Available 

463 SB1071 834188.8 9921201 70.28 30 Available 

464 SB1072 834269.8 9921150 66.3 30 Available 

465 SB1074 834429.6 9921032 79.38 30 Available 

466 SB1075 834574.7 9921063 76.98 30 Available 

467 SB1076 834657.5 9921008 86.51 34.5 Available 

468 SB1077 834734.5 9920946 95.93 30 Available 

469 SB1078 834823.5 9920900 82.31 30 Available 

470 SB1079 834906.3 9920842 78.11 30 Available 
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471 SB1080 834995.3 9920788 90.47 30 Available 

472 SB1081 835078.2 9920726 99.9 30 Available 

473 SB1082 835154.1 9920671 92.17 30 Available 

474 SB1083 835437.2 9920731 98.22 30 Available 

475 SB1084 835580.2 9920757 103.6 30 Available 

476 SB1085 835659.2 9920708 91.48 30 Available 

477 SB1086 835738.1 9920647 90.5 30 Available 

478 SB1087 835874.1 9920679 104.29 30 Available 

479 SB1088 836018.2 9920703 97.58 30 Available 

480 SB1089 836153.3 9920739 87.07 30 Available 

481 SB1090 836294.2 9920761 89.17 30 Available 

482 SB1091 832283 9921542 87.7 30 Available 

483 SB1092 832183 9921558 96.99 25 Available 

484 SB1093 832395 9921558 91.39 24 Available 

485 SB1094 832492 9921453 97.09 24.5 Available 

486 SB1095 832959 9921409 93.52 28.5 Available 

487 SB1096 832593 9921421 106.4 30 Available 

488 SB1097 832698 9921413 104.54 30 Available 

489 SB1098 832765 9921429 91.98 24.5 Available 

490 SB1099 832865 9921429 94.43 28.5 Available 

491 SB1100 832217 9921535 91.86 24.5 Available 

492 SB1101 832254 9921558 95.77 24.5 Available 

493 SB1102 833378 9921355 78.78 33 Available 

494 SB2001 832022 9923355 71.47 66 Available 

495 SB2001C 832019 9923358 70.9 22 Available 

496 SB2002 832125 9923531 78.34 66 Available 

497 SB2002C 832125 9923531 78.34 45 Available 

498 SB2003 832291 9923416 66.42 66 Available 

499 SB2003C 832297 9923423 65.67 27 Available 

500 SB2004 832356 9923145 79.75 64.5 Available 

501 SB2004C 832359 9923146 80.69 25 Available 

502 SB2005 832459 9923311 66.29 66 Available 

503 SB2005C 832452 9923314 66.18 28 Available 

504 SB2006 832574 9923467 79.36 102 Available 

505 SB2006C 832574 9923466 79.5 48 Available 

506 SB2007 832630 9923196 72.37 66 Available 

507 SB2007C 832632 9923198 72.62 25 Available 

508 SB2008 832572 9922749 103.11 86.5 Available 

509 SB2008C 832570 9922748 103.31 22.5 Available 

510 SB2009 832685 9922925 71.82 84 Available 

511 SB2010 832787 9923061 101.61 107 Available 

512 SB2010C 832783 9923061 101.12 52 Available 

513 SB2011 832915 9923248 87.18 108 Available 

514 SB2011C 832917 9923251 86.92 46.5 Available 

515 SB2012 832737 9922643 79.2 84.5 Available 

516 SB2013 832961 9922980 92.81 86 Available 

517 SB2013C 832960 9922981 92.76 36 Available 

518 SB2014 832905 9922528 81.55 66 Available 

519 SB2015 833043 9922699 104.27 69 Available 

520 SB2015C 833047 9922697 104.29 30 Available 

521 SB2016 833138 9922865 88.22 67 Available 

522 SB2016C 833140 9922869 87.98 22 Available 

523 SB2017 833234 9923024 76.27 60 Available 

524 SB2017C 833238 9923021 77.04 25.5 Available 

525 SB2018 833072 9922414 85.2 106.5 Available 

526 SB2019 833293 9922758 86.74 67 Available 

527 SB2019C 833285 9922765 84.81 21 Available 

528 SB2020 833236 9922311 74.33 105 Available 

529 SB2021 832378 9921554 92.62 57 Available 
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530 SB2021C 832380 9921557 93.25 27 Available 

531 SB2022 833458 9922641 84.1 86 Available 

532 SB2022C 833467 9922644 86.22 21 Available 

533 SB2023 833570 9922808 87.42 105 Available 

534 SB2023C 833565 9922803 87.66 36 Available 

535 SB2024 833631 9922529 80.93 86 Available 

536 SB2024C 833634 9922527 80.2 21 Available 

537 SB2025 833849 9922863 74.58 87 Available 

538 SB2025C 833853 9922862 73.77 48 Available 

539 SB2026 834137.9 9922870 75.9 103.5 Available 

540 SB2026C 834128 9922910 70.03 52.5 Available 

541 SB2027 833789 9922414 70.27 66 Available 

542 SB2028 833897 9922599 89.57 85 Available 

543 SB2028C 833891 9922594 89.83 40 Available 

544 SB2029 834022.8 9922754 79.91 87 Available 

545 SB2029C 834025.8 9922758 78.87 48 Available 

546 SB2030 834456.7 9922701 74.92 103.5 Available 

547 SB2030C 834450.7 9922708 75.86 51 Available 

548 SB2031 834185.7 9922642 82.1 87.5 Available 

549 SB2031C 834181.7 9922643 81.67 49 Available 

550 SB2032 834280.3 9922373 67.44 86 Available 

551 SB2032C 834246.4 9922374 69.89 16 Available 

552 SB2033 834351.5 9922523 71.69 106 Available 

553 SB2033C 834350.5 9922528 72.82 36.5 Available 

554 SB2034 834515.4 9922410 75.67 85.5 Available 

555 SB2034C 834513.4 9922410 75.71 34 Available 

556 SB2035 835237.4 9922433 73.13 102 Available 

557 SB2035C 835233.4 9922430 73.6 40.5 Available 

558 SB2036 834671.3 9922333 61.82 75 Available 

559 SB2036C 834670.3 9922335 61.84 16.5 Available 

560 SB2037 834787.5 9922470 61.09 88.5 Available 

561 SB2037C 834782.5 9922475 61.09 22.5 Available 

562 SB2038 835413.2 9922309 71.81 102 Available 

563 SB2038C 835403.2 9922319 71.14 27 Available 

564 SB2039 834849.1 9922199 62.01 87 Available 

565 SB2040 834791.5 9921755 77.68 85 Available 

566 SB2041 835176.8 9921980 87.26 86 Available 

567 SB2041C 835181.8 9921984 86.82 24 Available 

568 SB2042 835010 9922088 67.74 81 Available 

569 SB2043 835133.2 9922249 73.3 91 Available 

570 SB2043C 835129.2 9922255 72.83 25 Available 

571 SB2044 832409 9922863 74.32 86.5 Available 

572 SB2045 832182 9922529 87.96 88.5 Available 

573 SB2046 831974 9922201 94.7 87 Available 

574 SB2047 832466 9922582 84.72 84.5 Available 

575 SB2048 832354 9922421 96.01 103.5 Available 

576 SB2049 832245 9922249 85.18 105 Available 

577 SB2050 832133 9922094 88.89 85.5 Available 

578 SB2050C 832134 9922092 88.39 55 Available 

579 SB2051 832025 9921918 99.98 87 Available 

580 SB2051C 832025 9921916 100.21 50 Available 

581 SB2052 832532 9922316 95.97 100.5 Available 

582 SB2053 832296 9921972 92.7 87 Available 

583 SB2053C 832302 9921977 92.93 54 Available 

584 SB2054 832694 9922187 87.09 103.5 Available 

585 SB2054C 832693 9922189 87.52 61 Available 

586 SB2055 832576 9922029 98.93 87 Available 

587 SB2055C 832582 9922027 99.24 63 Available 

588 SB2056 832465 9921863 89.57 87 Available 
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589 SB2056C 832462 9921861 90.01 36 Available 

590 SB2057 832352 9921690 114.39 87 Available 

591 SB2057C 832351 9921693 114.37 50 Available 

592 SB2058 832242 9921535 90.93 87 Available 

593 SB2059 831803 9921588 104.99 84 Available 

594 SB2059C 831795 9921589 103.29 22.5 Available 

595 SB2060 832022 9921202 86.03 85.5 Available 

596 SB2061 832846 9922084 75.31 85.5 Available 

597 SB2062 832629 9921749 92.94 87 Available 

598 SB2062C 832631 9921751 92.46 51.5 Available 

599 SB2063 831923 9921027 81.37 85 Available 

600 SB2064 831967 9920749 107.48 85.5 Available 

601 SB2065 833021 9921964 77.19 87 Available 

602 SB2065C 833022 9921966 77.71 60 Available 

603 SB2066 831818 9920858 85.12 85.5 Available 

604 SB2067 831857 9920590 78.71 85.5 Available 

605 SB2068 832017 9920472 97.75 85.5 Available 

606 SB2069 833183 9921862 73.22 84 Available 

607 SB2069C 833183 9921865 72.98 48 Available 

608 SB2070 832790 9921655 82.11 57 Available 

609 SB2070C 832792 9921660 81.41 33 Available 

610 SB2071 833351 9921755 81.77 87 Available 

611 SB2071C 833351 9921754 81.73 54 Available 

612 SB2072 833230 9921580 83.31 84 Available 

613 SB2072C 833230 9921585 82.55 33 Available 

614 SB2073 833521 9921646 76.29 87 Available 

615 SB2073C 833514 9921645 76.62 45 Available 

616 SB2074 833738 9921967 68.41 86.5 Available 

617 SB2075 833582 9921359 68.74 87 Available 

618 SB2075C 833579 9921362 68.99 12 Available 

619 SB2076 833676 9921529 76.16 84 Available 

620 SB2076C 833677 9921528 76.04 45 Available 

621 SB2077 833801 9921688 68.83 84 Available 

622 SB2077C 833798 9921689 68.43 57 Available 

623 SB2078 833919 9921860 66.42 86.5 Available 

624 SB2079 833844 9921424 68.38 85 Available 

625 SB2079C 833842 9921423 68.16 30 Available 

626 SB2080 833901 9921138 77.2 87 Available 

627 SB2081 834016.9 9921311 67.51 105 Available 

628 SB2081C 834015.9 9921314 67.3 25 Available 

629 SB2082 834121.2 9921484 78.54 103.5 Available 

630 SB2082C 834121.2 9921486 78.59 61 Available 

631 SB2083 834237.4 9921635 64.81 103 Available 

632 SB2084 834353.6 9921812 63.85 102 Available 

633 SB2085 834459.8 9921976 63.06 103.5 Available 

634 SB2086 834573 9922141 63.22 106 Available 

635 SB2087 832962 9921533 97.12 105 Available 

636 SB2087C 832963 9921537 97.07 40.5 Available 

637 SB2088 834897.8 9921922 62.92 105 Available 

638 SB2089 835344.6 9921863 79.9 106 Available 

639 SB2090 835452 9922042 69.11 100 Available 

640 SB2091 835553.1 9922192 61.12 105 Available 

641 SB2092 835678.3 9922357 69.13 106 Available 

642 SB2092C 835683.4 9922364 69.55 25 Available 

643 SB2093 835739 9922086 86.36 106 Available 

644 SB2093C 835735 9922080 86.77 25 Available 

645 SB2094 832730 9921562 95.2 57 Available 

646 SB2094C 832727 9921560 95.11 36 Available 

647 SB2095 834071.5 9921766 65.92 105 Available 
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648 SB2096 834293 9922081 69.83 106 Available 

649 SB2097 833266 9921449 91.35 105 Available 

650 SB2097C 833264 9921458 92.98 30 Available 

651 SB2098 833966.2 9922308 68.65 96 Available 

652 SB2099 833681 9922263 86.31 106 Available 

653 SB2100 833564 9922091 71.1 105 Available 

654 SB2101 833454 9921924 76.91 105 Available 

655 SB2102 833401 9922194 79.92 106 Available 

656 SB2103 833121 9922138 82.75 106 Available 

Table A1.3. A summary list of 656 boreholes within the area of interest and the drill holes with geophysical 
logging data (2015). 

 
 
 

Bore Seam 
From 
(m) 

To (m) 
Thick 
(m) 

  Bore Seam 
From 
(m) 

To (m) 
Thick 
(m) 

BH10-1 M2U 15.9 16.05 0.15   DH.JK-10C M4L 24.35 24.92 0.57 

BH10-1 M2L 16.05 16.2 0.15   DH.JK-10C M5U 41.98 43.46 1.48 

BH10-1 M3 27.9 29.05 1.15   DH.JK-10C M5L 43.64 45.68 2.04 

BH10-1 M4U 42.7 43.325 0.625   DH.JK-11 M2U 16.8 17.05 0.25 

BH10-1 M4L 43.325 43.95 0.625   DH.JK-11 M2L 17.05 17.3 0.25 

BH10-1 M5U 49.95 51 1.05   DH.JK-11 M3 31 31.8 0.8 

BH10-1 M5L 55.75 56.55 0.8   DH.JK-11 M4U 45.08 46.01 0.93 

BH10-1 M6U 68.15 68.725 0.575   DH.JK-11 M4L 46.01 46.94 0.93 

BH10-1 M6L 68.725 69.3 0.575   DH.JK-11 M5U 60.02 61 0.98 

BH10-5 M4U 5.75 6.75 1   DH.JK-11 M5L 62.28 63.98 1.7 

BH10-5 M4L 6.75 7.75 1   DH.JK-11 M6U 78.8 79.6 0.8 

BH10-5 M5UU 28.75 30.1 1.35   DH.JK-11 M6L 80.4 80.8 0.4 

BH10-5 M5U 31.15 32.45 1.3   DH.JK-15 M2U 19.4 19.6 0.2 

BH10-5 M5L 34.9 36.2 1.3   DH.JK-15 M2L 19.6 19.8 0.2 

BH10-5 M6U 57.85 58.15 0.3   DH.JK-15 M3 34.9 35.95 1.05 

BH10-5 M6L 58.15 58.45 0.3   DH.JK-15 M4U 47.6 48.25 0.65 

BH10-5 M6LL 69.8 70.6 0.8   DH.JK-15 M4L 48.25 48.9 0.65 

BH10-6 M2U 5.9 6.35 0.45   DH.JK-15 M5U 66 67.85 1.85 

BH10-6 M2L 6.35 6.8 0.45   DH.JK-15 M5L 67.85 69.7 1.85 

BH10-6 M3 18.8 20.6 1.8   DH.JK-15 M6U 83.9 84.4 0.5 

BH10-6 M4U 34.15 34.7 0.55   DH.JK-15 M6L 86.8 87.2 0.4 

BH10-6 M4L 34.7 35.25 0.55   DH.JK-15C M2U 19.2 19.45 0.25 

BH10-6 M5U 43.65 44.6 0.95   DH.JK-15C M2L 19.45 19.7 0.25 

BH10-6 M5L 46.45 47.15 0.7   DH.JK-15C M3 34.85 35.9 1.05 

BH10-6 M6U 68.7 68.95 0.25   DH.JK-15C M4U 47.55 48.225 0.675 

BH10-6 M6L 68.95 69.2 0.25   DH.JK-15C M4L 48.225 48.9 0.675 

BH10-7 M2U 39.95 40.4 0.45   DH.JK-16 M3 24.05 24.9 0.85 

BH10-7 M2L 41.1 41.5 0.4   DH.JK-16 M4U 38.41 38.83 0.42 

BH10-7 M3 49.75 51.1 1.35   DH.JK-16 M4L 38.83 39.25 0.42 

BH10-7 M4U 64.5 65 0.5   DH.JK-16A M2U 22.05 22.2 0.15 

BH10-7 M4L 65.7 66.4 0.7   DH.JK-16A M2L 22.2 22.35 0.15 

BH10-8 M1U 19.1 19.5 0.4   DH.JK-16A M3 37.7 38.5 0.8 

BH10-8 M1L 19.8 20.2 0.4   DH.JK-16A M4U 51.79 52.385 0.595 

BH10-8 M3 57.6 58.35 0.75   DH.JK-16A M4L 52.385 52.98 0.595 

BH10-8 M4U 74.75 75.225 0.475   DH.JK-16A M5U 70.9 72.5 1.6 

BH10-8 M4L 75.225 75.7 0.475   DH.JK-16A M5L 72.5 74.1 1.6 

BH10-A M3 24.75 26.2 1.45   DH.JK-16A M6U 86.3 86.9 0.6 

BH10-A M4U 37.3 38.05 0.75   DH.JK-16A M6L 89.6 90.1 0.5 

BH10-A M4L 38.05 38.8 0.75   DH.JK-16A M6LL 103.2 104 0.8 

BH10-A M5U 53.8 54.85 1.05   DH.JK-17 M3 31.8 32.7 0.9 

BH10-A M5L 60.6 61.3 0.7   DH.JK-17 M4U 47.35 48.025 0.675 

BH10-B M3 9.75 10.5 0.75   DH.JK-17 M4L 48.025 48.7 0.675 

BH10-B M4U 24.5 25.175 0.675   DH.JK-17 M5U 59 61.3 2.3 

BH10-B M4L 25.175 25.85 0.675   DH.JK-17 M5L 61.3 63.6 2.3 

BH10-B M5UU 45.05 46.45 1.4   DH.JK-17 M6U 77.1 78.15 1.05 

BH10-B M5U 48.3 49.59 1.29   DH.JK-17 M6L 79.5 79.95 0.45 

BH10-B M5L 51.8 52.45 0.65   DH.JK-17 M6LL 90.1 90.8 0.7 

BH10-C M3 33 33.65 0.65   DH.JK-18 M3 15.2 16 0.8 

BH10-C M4U 51.3 51.85 0.55   DH.JK-18 M4U 32.2 32.5 0.3 

BH10-C M4L 52.5 52.85 0.35   DH.JK-18 M4L 32.5 32.8 0.3 

BH10-C M5U 67.9 68.55 0.65   DH.JK-18 M5U 47 49.075 2.075 
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BH10-C M5L 72.4 72.95 0.55   DH.JK-18 M5L 49.075 51.15 2.075 

BH10-D M4U 3.85 4.175 0.325   DH.JK-18 M6U 64.2 65 0.8 

BH10-D M4L 4.175 4.5 0.325   DH.JK-18 M6L 65.6 66.6 1 

BH10-D M5U 24.8 25.8 1   DH.JK-18 M6LL 76.3 77.2 0.9 

BH10-D M5L 28.6 29.2 0.6   DH.JK-18 M7 130.8 133 2.2 

BH11-2 M5U 5.8 6.7 0.9   DH.JK-18C M3 15.3 16.2 0.9 

BH11-2 M5L 9 9.8 0.8   DH.JK-18C M4U 32.4 32.75 0.35 

BH11-2 M6U 23.2 23.45 0.25   DH.JK-18C M4L 32.75 33.1 0.35 

BH11-2 M6L 23.45 23.7 0.25   DH.JK-18C M5U 46.9 49.11 2.21 

BH11-2 M6LL 33.3 33.8 0.5   DH.JK-18C M5L 49.11 51.32 2.21 

BH12-10 M3 44.75 45.65 0.9   DH.JK-19 M3 14.7 15.9 1.2 

BH12-10 M4U 59.7 60.175 0.475   DH.JK-19 M4U 31.05 31.65 0.6 

BH12-10 M4L 60.175 60.65 0.475   DH.JK-19 M4L 31.65 32.25 0.6 

BH12-10 M5UU 73 73.6 0.6   DH.JK-19 M5U 41.9 44.34 2.44 

BH12-10 M5U 74.9 76.85 1.95   DH.JK-19 M5L 44.34 46.78 2.44 

BH12-10 M5L 78.4 79.5 1.1   DH.JK-19 M6U 59.7 60.75 1.05 

BH12-6 M4U 6.25 7 0.75   DH.JK-19 M6L 61.1 62.2 1.1 

BH12-6 M4L 7 7.75 0.75   DH.JK-19 M6LL 71.9 72.7 0.8 

BH12-6 M5U 20.7 21.2 0.5   DH.JK-19C M3 14.7 15.9 1.2 

BH12-6 M5L 23.3 24 0.7   DH.JK-19C M4U 31.1 31.715 0.615 

BH12-6 M6U 41.8 42.15 0.35   DH.JK-19C M4L 31.715 32.33 0.615 

BH12-6 M6L 42.15 42.5 0.35   DH.JK-19C M5U 41.85 44.3 2.45 

BH12-6 M6LL 59 59.85 0.85   DH.JK-19C M5L 44.3 46.75 2.45 

BH12-7 M3 43 44.2 1.2   DH.JKK-01 M3 18.2 19.1 0.9 

BH12-7 M4U 59 59.7 0.7   DH.JKK-01 M4U 34.27 34.735 0.465 

BH12-7 M4L 59.7 60.4 0.7   DH.JKK-01 M4L 34.735 35.2 0.465 

BH12-7 M5U 75 77 2   DH.JKK-01 M5U 50.81 52.795 1.985 

BH12-7 M5L 78.5 79.95 1.45   DH.JKK-01 M5L 52.795 54.78 1.985 

BH12-9 M6U 3.85 4.1 0.25   DH.JKK-01 M6U 67.78 68.3 0.52 

BH12-9 M6L 4.1 4.35 0.25   DH.JKK-01 M6L 69.63 70.29 0.66 

BH12-9 M6LL 26.7 27.25 0.55   DH.JKK-01 M6LL 84.6 85.25 0.65 

BH14-1 M7 19.9 21.05 1.15   DH.JKK-01C M3 18.2 19 0.8 

BH14-5 M3 45 45.85 0.85   DH.JKK-01C M4U 34.16 34.75 0.59 

BH14-5 M4U 60.7 61.35 0.65   DH.JKK-01C M4L 34.75 35.34 0.59 

BH14-5 M4L 61.35 62 0.65   DH.JKK-02 M3 28.15 29.05 0.9 

BH14-5 M5UU 75.05 75.7 0.65   DH.JKK-02 M4U 41.95 42.625 0.675 

BH14-5 M5U 76.7 78.25 1.55   DH.JKK-02 M4L 42.625 43.3 0.675 

BH14-5 M5L 79.8 81.2 1.4   DH.JKK-02 M5U 54.65 57.05 2.4 

BH15-4 M7 28.55 30.15 1.6   DH.JKK-02 M5L 57.05 59.45 2.4 

BH15-5 M7 58.4 60.5 2.1   DH.JKK-02 M6U 72.6 73.4 0.8 

BH15B-1 M7 6.86 9.05 2.19   DH.JKK-02 M6L 74 74.8 0.8 

BH16-12 M3 39.95 41.4 1.45   DH.JKK-02C M3 28.25 29.05 0.8 

BH16-12 M5U 75.5 77.6 2.1   DH.JKK-02C M4U 41.95 42.625 0.675 

BH16-12 M5L 77.6 79.7 2.1   DH.JKK-02C M4L 42.625 43.3 0.675 

BH16-13 M2U 14.4 14.7 0.3   DH.K-03 M9 49.88 50.48 0.6 

BH16-13 M2L 14.7 15 0.3   DH.K-04 M7 49.6 51.95 2.35 

BH16-13 M3 21.1 21.9 0.8   DH.K-05 M5U 14.7 16.43 1.73 

BH16-13 M4U 35 35.7 0.7   DH.K-05 M5L 16.43 18.16 1.73 

BH16-13 M4L 35.7 36.4 0.7   DH.K-05 M6U 38.2 38.7 0.5 

BH16-13 M5U 56 57.75 1.75   DH.K-05 M6L 40.6 41.3 0.7 

BH16-13 M5L 58.9 60.3 1.4   DH.K-05 M6LL 54.5 55.3 0.8 

BH16-4 M7 28.74 30.98 2.24   DH.K-05C M5U 15 16.63 1.63 

BH16-4 M8 65.45 65.79 0.34   DH.K-05C M5L 16.63 18.26 1.63 

BH16-5 M2U 26.42 26.57 0.15   DH.K-06 M4U 18.4 19 0.6 

BH16-5 M2L 26.57 26.72 0.15   DH.K-06 M4L 19 19.6 0.6 

BH16-5 M3 37.7 38.53 0.83   DH.K-06 M5U 33.8 35.725 1.925 

BH16-5 M4U 50.62 51.305 0.685   DH.K-06 M5L 35.725 37.65 1.925 

BH16-5 M4L 51.305 51.99 0.685   DH.K-06 M6U 56.5 57.6 1.1 

BH16-5 M5U 69.1 70.97 1.87   DH.K-06 M6L 58.1 58.7 0.6 

BH16-7 M7 59.85 62.3 2.45   DH.K-06 M6LL 73.4 74 0.6 

BH17-4 M6U 30.55 30.9 0.35   DH.K-07 M3 14.8 15.6 0.8 

BH17-4 M6L 32.5 33 0.5   DH.K-07 M4U 31.15 31.675 0.525 

BH17-4 M6LL 49.35 50.2 0.85   DH.K-07 M4L 31.675 32.2 0.525 

BH18-2 M9 5.45 6.1 0.65   DH.K-07 M5U 45.9 47.95 2.05 

BH18-2 M10 26.5 27.4 0.9   DH.K-07 M5L 47.95 50 2.05 

BH20-4 M9 61.85 64.25 2.4   DH.K-07 M6U 63.3 64 0.7 

BH20-G M7 30.45 33 2.55   DH.K-07 M6L 65.1 66.9 1.8 

BH20-H M7 71.5 74.2 2.7   DH.K-07 M6LL 80.4 81.4 1 

BH8-7A M1U 48.05 48.45 0.4   DH.K-08 M9 19 19.6 0.6 

BH8-7A M1L 48.45 48.85 0.4   DH.K-08 M10 44.2 44.9 0.7 

DH.B-02 M5U 17.6 18.2 0.6   DH.K-09 M7 14.48 16.68 2.2 

DH.B-02 M5L 27.7 27.9 0.2   DH.K-09 M9 77.6 77.9 0.3 
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DH.B-02 M6U 56.8 57.25 0.45   DH.K-09C M7 14.6 16.7 2.1 

DH.B-02 M6L 57.25 57.7 0.45   DH.K-10 M6U 21.3 22 0.7 

DH.B-02 M6LL 72.9 73.4 0.5   DH.K-10 M6L 22.9 23.5 0.6 

DH.C-04 M6LL 8.2 9.4 1.2   DH.K-10 M6LL 41.4 41.9 0.5 

DH.C-04C M6LL 8.2 9.4 1.2   DH.K-10 M7 81.8 83.8 2 

DH.C-04CR M6LL 8.6 9.6 1   DH.K-11 M4U 8.68 9.43 0.75 

DH.D-05 M7 72.5 74.4 1.9   DH.K-11 M4L 9.43 10.18 0.75 

DH.D-06 M4U 8.9 9.3 0.4   DH.K-11 M5U 25.88 27.86 1.98 

DH.D-06 M4L 9.3 9.7 0.4   DH.K-11 M5L 27.86 29.84 1.98 

DH.D-06 M5U 46.3 47 0.7   DH.K-11 M6U 49.22 49.7 0.48 

DH.D-06 M5L 49.9 50.6 0.7   DH.K-11 M6L 50.7 51.5 0.8 

DH.D-06 M6U 73.8 74 0.2   DH.K-11 M6LL 64.65 65.3 0.65 

DH.D-06 M6L 74 74.2 0.2   DH.K-11C M4U 8.48 9.19 0.71 

DH.D-07 M2U 29.7 30.05 0.35   DH.K-11C M4L 9.19 9.9 0.71 

DH.D-07 M2L 30.05 30.4 0.35   DH.K-11C M5U 25.78 27.695 1.915 

DH.D-07 M3 55.5 56.8 1.3   DH.K-11C M5L 27.695 29.61 1.915 

DH.D-07 M4U 69.1 69.4 0.3   DH.K-12 M3 9.5 10.1 0.6 

DH.D-07 M4L 69.4 69.7 0.3   DH.K-12 M4U 26.5 27.125 0.625 

DH.E-02 M7 56.28 58.7 2.42   DH.K-12 M4L 27.125 27.75 0.625 

DH.E-03 M6U 19.1 19.525 0.425   DH.K-12 M5U 42.65 44.625 1.975 

DH.E-03 M6L 19.525 19.95 0.425   DH.K-12 M5L 44.625 46.6 1.975 

DH.E-03 M6LL 31.1 31.9 0.8   DH.K-12 M6U 60.4 62.5 2.1 

DH.E-04 M5U 19.7 20.8 1.1   DH.K-12 M6L 64.4 64.8 0.4 

DH.E-04 M5L 36.32 36.85 0.53   DH.K-12 M6LL 79 79.7 0.7 

DH.E-04C M5U 19.5 20.55 1.05   DH.K-12C M3 9.6 10.1 0.5 

DH.E-04C M5L 36.28 36.85 0.57   DH.K-12C M4U 26.5 27.125 0.625 

DH.E-05 M4U 25.3 25.7 0.4   DH.K-12C M4L 27.125 27.75 0.625 

DH.E-05 M4L 25.7 26.1 0.4   DH.K-12C M5U 42.65 44.625 1.975 

DH.E-05 M5U 52.6 52.9 0.3   DH.K-12C M5L 44.625 46.6 1.975 

DH.E-05 M5L 62.9 63.2 0.3   DH.K-15 M3 26.35 27 0.65 

DH.E-06 M2U 26.8 27 0.2   DH.K-15 M4U 41.1 41.475 0.375 

DH.E-06 M2L 27 27.2 0.2   DH.K-15 M4L 41.475 41.85 0.375 

DH.E-06 M3 46.5 48.6 2.1   DH.K-15 M5U 57.22 59.02 1.8 

DH.E-06 M4U 60.8 61.25 0.45   DH.K-15 M5L 59.02 60.82 1.8 

DH.E-06 M4L 61.25 61.7 0.45   DH.K-15 M6U 73.18 73.81 0.63 

DH.E-06 M5U 85.8 87 1.2   DH.K-15 M6L 74.85 75.42 0.57 

DH.E-06 M5L 91.2 91.9 0.7   DH.K-15 M6LL 87.2 88.1 0.9 

DH.E-06C M2U 26.6 26.8 0.2   DH.K-16 M3 20.4 21.25 0.85 

DH.E-06C M2L 26.8 27 0.2   DH.K-16 M4U 33 33.6 0.6 

DH.E-06C M3 46.5 48.6 2.1   DH.K-16 M4L 33.6 34.2 0.6 

DH.E-09 M6U 23.6 23.8 0.2   DH.K-16 M5U 47.75 49.8 2.05 

DH.E-09 M6L 23.8 24 0.2   DH.K-16 M5L 49.8 51.85 2.05 

DH.E-09 M6LL 47.7 48 0.3   DH.K-16 M6U 65.8 66.8 1 

DH.E-11 M2U 9.34 9.54 0.2   DH.K-16 M6L 67.3 68.5 1.2 

DH.E-11 M2L 9.54 9.74 0.2   DH.K-16 M6LL 79.8 80.4 0.6 

DH.E-11 M3 31 31.6 0.6   DH.K-16C M3 20.75 21.6 0.85 

DH.E-11 M4U 42.55 42.945 0.395   DH.K-16C M4U 33.15 33.85 0.7 

DH.E-11 M4L 42.945 43.34 0.395   DH.K-16C M4L 33.85 34.55 0.7 

DH.E-11 M5U 69.8 70.5 0.7   DH.K-16C M5U 47.9 49.95 2.05 

DH.E-11 M5L 76.2 76.8 0.6   DH.K-16C M5L 49.95 52 2.05 

DH.E-11 M5L1 81.4 81.9 0.5   DH.K-17 M3 5.3 6.15 0.85 

DH.E-11 M6U 108.3 108.45 0.15   DH.K-17 M4U 18.1 18.8 0.7 

DH.E-11 M6L 108.45 108.6 0.15   DH.K-17 M4L 18.8 19.5 0.7 

DH.EF-05 M4U 18.98 19.33 0.35   DH.K-17 M5U 32.05 34.075 2.025 

DH.EF-05 M4L 19.8 20.46 0.66   DH.K-17 M5L 34.075 36.1 2.025 

DH.EF-05 M5UU 39.8 40.05 0.25   DH.K-17 M6U 50 50.9 0.9 

DH.EF-05 M5U 40.3 40.75 0.45   DH.K-17 M6L 51.5 52.45 0.95 

DH.EF-05 M5L 42.32 43.25 0.93   DH.K-17 M6LL 63.6 64.3 0.7 

DH.EF-06 M3 32.7 33.2 0.5   DH.K-17C M3 5.4 6.35 0.95 

DH.EF-06 M4U 43.7 44.1 0.4   DH.K-17C M4U 18.1 18.78 0.68 

DH.EF-06 M4L 44.1 44.5 0.4   DH.K-17C M4L 18.78 19.46 0.68 

DH.EF-07 M3 29.8 30.6 0.8   DH.K-17C M5U 32.2 34.2 2 

DH.EF-07 M4U 38 38.3 0.3   DH.K-17C M5L 34.2 36.2 2 

DH.EF-07 M4L 38.6 39.2 0.6   DH.KKL-01 M3 9.85 10.42 0.57 

DH.EF-07 M5UU 57.3 57.7 0.4   DH.KKL-01 M4U 24.98 25.38 0.4 

DH.EF-07 M5U 57.95 58.27 0.32   DH.KKL-01 M4L 25.38 25.78 0.4 

DH.EF-07 M5L 60.1 60.85 0.75   DH.KKL-01 M5U 42.45 44.15 1.7 

DH.EF-08 M3 47.06 47.86 0.8   DH.KKL-01 M5L 44.15 45.85 1.7 

DH.EF-08 M4U 59.9 60.1 0.2   DH.KKL-01 M6U 59.1 59.62 0.52 

DH.EF-08 M4L 60.1 60.3 0.2   DH.KKL-01 M6L 62.1 63.37 1.27 

DH.EF-08 M5U 69.4 69.9 0.5   DH.KKL-01 M6LL 74.6 75.3 0.7 

DH.EF-08 M5L 77 77.6 0.6   DH.KKL-01C M3 9.85 10.45 0.6 
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DH.EF-08 M5L1 83.5 84.1 0.6   DH.KKL-01C M4U 25.05 25.475 0.425 

DH.EF-09 M1U 13.06 13.34 0.28   DH.KKL-01C M4L 25.475 25.9 0.425 

DH.EF-09 M1L 13.34 13.62 0.28   DH.KKL-01C M5U 42.45 44.125 1.675 

DH.EF-09 M3 52.23 53.1 0.87   DH.KKL-01C M5L 44.125 45.8 1.675 

DH.EF-09 M4U 66 66.25 0.25   DH.KL-02 M9 13.8 14.2 0.4 

DH.EF-09 M4L 66.25 66.5 0.25   DH.KL-02 M10 37.7 38.4 0.7 

DH.EF-09 M5U 74.3 75 0.7   DH.KL-03 M9 67.8 68.4 0.6 

DH.EF-09 M5L 81.6 82.1 0.5   DH.KL-03 M10 89.2 89.8 0.6 

DH.EF-09 M5L1 87.4 88.2 0.8   DH.KL-04 M7 31.64 34.02 2.38 

DH.EF-10 M1U 8.1 8.475 0.375   DH.KL-04C M7 31.74 33.86 2.12 

DH.EF-10 M1L 8.475 8.85 0.375   DH.KL-05 M7 68.1 70.4 2.3 

DH.EF-10 M2U 27.8 27.9 0.1   DH.KL-06 M6U 11.1 11.75 0.65 

DH.EF-10 M2L 27.9 28 0.1   DH.KL-06 M6L 13.23 13.78 0.55 

DH.EF-10 M3 49.5 52.3 2.8   DH.KL-06 M6LL 28 28.7 0.7 

DH.EF-10 M4U 62.05 62.525 0.475   DH.KL-06 M7 95.75 97.9 2.15 

DH.EF-10 M4L 62.525 63 0.475   DH.KL-06C M6U 11.25 11.79 0.54 

DH.EF-12 M1U 33.2 33.6 0.4   DH.KL-06C M6L 13.45 14.05 0.6 

DH.EF-12 M1L 33.6 34 0.4   DH.KL-07 M5U 7.78 9.485 1.705 

DH.EF-12 M3 70.05 72.7 2.65   DH.KL-07 M5L 9.485 11.19 1.705 

DH.EF-12 M4U 82.7 83.075 0.375   DH.KL-07 M6U 28.35 28.95 0.6 

DH.EF-12 M4L 83.075 83.45 0.375   DH.KL-07 M6L 30.2 30.7 0.5 

DH.EFF-01R M3 33.6 34.6 1   DH.KL-07 M6LL 48.15 49.4 1.25 

DH.EFF-01R M4U 48.9 49.3 0.4   DH.KL-07C M5U 7.82 9.525 1.705 

DH.EFF-01R M4L 49.8 50.27 0.47   DH.KL-07C M5L 9.525 11.23 1.705 

DH.EFF-01RC M3 33.4 34.45 1.05   DH.KL-07C M6U 28.55 29 0.45 

DH.EFF-02 M3 44.3 45.1 0.8   DH.KL-07C M6L 30.25 30.8 0.55 

DH.EFF-02 M4U 58.25 58.7 0.45   DH.KL-07C M6LL 48.2 49.35 1.15 

DH.EFF-02 M4L 59 59.4 0.4   DH.KL-08 M4U 14.1 14.7 0.6 

DH.EFF-02 M5U 78.45 79.13 0.68   DH.KL-08 M4L 14.7 15.3 0.6 

DH.EFF-02 M5L 83 83.7 0.7   DH.KL-08 M5U 30.7 32.28 1.58 

DH.EFF-03 M1U 8.6 8.85 0.25   DH.KL-08 M5L 32.28 33.86 1.58 

DH.EFF-03 M1L 8.85 9.1 0.25   DH.KL-08 M6U 49.8 50 0.2 

DH.EFF-03 M2U 34.7 35 0.3   DH.KL-08 M6L 51.2 51.75 0.55 

DH.EFF-03 M2L 37.3 37.7 0.4   DH.KL-08 M6LL 70.95 71.45 0.5 

DH.EFF-03 M3 46.71 47.56 0.85   DH.KL-08C M4U 14.1 14.7 0.6 

DH.EFF-03 M4U 60.9 61.5 0.6   DH.KL-08C M4L 14.7 15.3 0.6 

DH.EFF-03 M4L 62.5 63.1 0.6   DH.KL-08C M5U 30.6 32.18 1.58 

DH.EFF-03 M5U 74.7 75.2 0.5   DH.KL-08C M5L 32.18 33.76 1.58 

DH.EFF-03 M5L 83.14 83.96 0.82   DH.KL-09 M4U 16.16 16.665 0.505 

DH.EFF-04 M1U 12 12.3 0.3   DH.KL-09 M4L 16.665 17.17 0.505 

DH.EFF-04 M1L 12.3 12.6 0.3   DH.KL-09 M5U 31.44 33.21 1.77 

DH.EFF-04 M2U 30.8 31 0.2   DH.KL-09 M5L 33.21 34.98 1.77 

DH.EFF-04 M2L 31 31.2 0.2   DH.KL-09 M6U 51.6 52 0.4 

DH.EFF-04 M3 51.7 52.7 1   DH.KL-09 M6L 53.15 53.75 0.6 

DH.EFF-04 M4U 64.2 64.675 0.475   DH.KL-09 M6LL 67.8 68.15 0.35 

DH.EFF-04 M4L 64.675 65.15 0.475   DH.KL-09C M4U 16.18 16.72 0.54 

DH.EFF-05 M1U 22.2 22.5 0.3   DH.KL-09C M4L 16.72 17.26 0.54 

DH.EFF-05 M1L 22.5 22.8 0.3   DH.KL-09C M5U 31.36 33.14 1.78 

DH.EFF-05 M3 57.95 60.7 2.75   DH.KL-09C M5L 33.14 34.92 1.78 

DH.EFF-05 M4U 71.9 72.5 0.6   DH.KL-10 M3 7.28 7.86 0.58 

DH.EFF-05 M4L 72.5 73.1 0.6   DH.KL-10 M4U 21.88 22.43 0.55 

DH.EFF-05 M5U 85.4 85.9 0.5   DH.KL-10 M4L 22.43 22.98 0.55 

DH.F-03 M7 63.06 63.48 0.42   DH.KL-10 M5U 40.28 41.65 1.37 

DH.F-04 M3 5.52 6.9 1.38   DH.KL-10 M5L 41.65 43.02 1.37 

DH.F-04 M4U 19.74 20.395 0.655   DH.KL-10 M6U 57.6 58 0.4 

DH.F-04 M4L 20.395 21.05 0.655   DH.KL-10 M6L 59.75 60.75 1 

DH.F-04 M5U 38.6 39.73 1.13   DH.KL-10 M6LL 72.2 73.2 1 

DH.F-04 M5L 41.73 42.84 1.11   DH.KL-10C M3 7.4 8 0.6 

DH.F-04 M6U 64.48 64.81 0.33   DH.KL-10C M4U 21.94 22.49 0.55 

DH.F-04 M6L 64.81 65.14 0.33   DH.KL-10C M4L 22.49 23.04 0.55 

DH.F-05 M3 29.49 30.62 1.13   DH.KL-10C M5U 40.42 41.795 1.375 

DH.F-05 M4U 43.16 43.94 0.78   DH.KL-10C M5L 41.795 43.17 1.375 

DH.F-05 M4L 43.94 44.72 0.78   DH.KL-12 M3 5.15 5.9 0.75 

DH.F-05 M5U 66.7 67.4 0.7   DH.KL-12 M4U 20.62 21.115 0.495 

DH.F-05 M5L 69.1 70 0.9   DH.KL-12 M4L 21.115 21.61 0.495 

DH.F-06 M3 38.1 38.7 0.6   DH.KL-12 M5U 36.75 38.485 1.735 

DH.F-06 M4U 52.3 52.8 0.5   DH.KL-12 M5L 38.485 40.22 1.735 

DH.F-06 M4L 52.8 53.3 0.5   DH.KL-12 M6U 54.28 54.95 0.67 

DH.F-06 M5U 69.2 69.7 0.5   DH.KL-12 M6L 55.92 56.99 1.07 

DH.F-07 M3 58.1 60.6 2.5   DH.KL-12 M6LL 67.2 68 0.8 

DH.F-07 M4U 71.1 71.5 0.4   DH.KL-12C M3 5.1 5.92 0.82 

DH.F-07 M4L 71.5 71.9 0.4   DH.KL-12C M4U 20.55 21.085 0.535 
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DH.F-10 M3 28.05 28.96 0.91   DH.KL-12C M4L 21.085 21.62 0.535 

DH.F-10 M4U 44 44.4 0.4   DH.KL-12C M5U 36.8 38.46 1.66 

DH.F-10 M4L 44.6 45.2 0.6   DH.KL-12C M5L 38.46 40.12 1.66 

DH.F-11 M3 36.1 36.9 0.8   DH.L-04 M9 24.18 25 0.82 

DH.F-11 M4U 49.3 49.8 0.5   DH.L-04 M10 45.34 46.48 1.14 

DH.F-11 M4L 50 50.5 0.5   DH.L-05 M7 30.4 32.1 1.7 

DH.F-11 M5UU 71.2 71.8 0.6   DH.L-06 M6LL 14.5 15.1 0.6 

DH.F-11 M5U 72.05 72.4 0.35   DH.L-08 M9 65.28 66.29 1.01 

DH.F-11 M5L 74.6 75.3 0.7   DH.L-09 M7 58.82 60.95 2.13 

DH.F-12 M3 31.28 32 0.72   DH.L-10CR M5U 2.7 4.325 1.625 

DH.F-12 M4U 41.1 41.5 0.4   DH.L-10CR M5L 4.325 5.95 1.625 

DH.F-12 M4L 41.5 41.9 0.4   DH.L-10R M5U 2.8 4.18 1.38 

DH.F-12 M5U 57.4 57.9 0.5   DH.L-10R M5L 4.18 5.56 1.38 

DH.F-12 M5L 63.3 63.8 0.5   DH.L-10R M6U 21.19 21.68 0.49 

DH.F-12 M5L1 68.5 69 0.5   DH.L-10R M6L 23.65 24.25 0.6 

DH.F-12 M6U 83.3 83.5 0.2   DH.L-10R M6LL 40.6 41.2 0.6 

DH.F-12 M6L 83.5 83.7 0.2   DH.L-11 M5U 14.58 16.3 1.72 

DH.F-13 M1U 6.1 6.4 0.3   DH.L-11 M5L 16.3 18.02 1.72 

DH.F-13 M1L 6.4 6.7 0.3   DH.L-11 M6U 31.7 32.3 0.6 

DH.F-13 M3 48.55 49.8 1.25   DH.L-11 M6L 33.7 34.2 0.5 

DH.F-13 M4U 60.65 61.05 0.4   DH.L-11 M6LL 52.2 52.9 0.7 

DH.F-13 M4L 61.05 61.45 0.4   DH.L-11C M5U 14.6 16.485 1.885 

DH.F-13 M5U 93.9 94.9 1   DH.L-11C M5L 16.485 18.37 1.885 

DH.F-13 M5L 99 99.8 0.8   DH.L-12 M3 7.2 7.6 0.4 

DH.F-13 M5L1 102.18 103.18 1   DH.L-12 M4U 21.02 21.65 0.63 

DH.F-14 M3 60.92 63.1 2.18   DH.L-12 M4L 21.65 22.28 0.63 

DH.F-14 M4U 73.14 73.73 0.59   DH.L-12 M5U 37.7 39.7 2 

DH.F-14 M4L 73.73 74.32 0.59   DH.L-12 M5L 39.7 41.7 2 

DH.FFG-01 M3 36.95 38.25 1.3   DH.L-12 M6U 56 56.6 0.6 

DH.FFG-01 M4U 50.75 51.375 0.625   DH.L-12 M6L 57.6 58.4 0.8 

DH.FFG-01 M4L 51.375 52 0.625   DH.L-12 M6LL 73.9 74.4 0.5 

DH.FFG-01 M5U 69.6 70.3 0.7   DH.L-12C M3 7.4 8.2 0.8 

DH.FFG-01 M5L 73.4 74.25 0.85   DH.L-12C M4U 21.36 21.955 0.595 

DH.FFG-02 M2U 34.9 35.4 0.5   DH.L-12C M4L 21.955 22.55 0.595 

DH.FFG-02 M2L 36.8 37.6 0.8   DH.L-12C M5U 38.08 40 1.92 

DH.FFG-02 M3 47.8 48.8 1   DH.L-12C M5L 40 41.92 1.92 

DH.FFG-02 M4U 60.3 60.9 0.6   DH.LM-01 M9 16.9 18.03 1.13 

DH.FFG-02 M4L 60.9 61.5 0.6   DH.LM-01C M9 16.8 17.93 1.13 

DH.FFG-02 M5U 77.4 78 0.6   DH.LM-02 M9 61.2 63.06 1.86 

DH.FFG-02 M5L 82.1 82.85 0.75   DH.LM-03 M7 26.75 28.85 2.1 

DH.FFG-03 M2U 28.1 28.6 0.5   DH.LM-03C M7 26.95 29.05 2.1 

DH.FFG-03 M2L 29.6 30.4 0.8   DH.LM-04 M7 61.1 63.3 2.2 

DH.FFG-03 M3 38.2 39.1 0.9   DH.LM-05 M7 67.2 69.85 2.65 

DH.FFG-03 M4U 55.7 56.2 0.5   DH.LM-06 M6U 13.5 13.9 0.4 

DH.FFG-03 M4L 56.58 57.04 0.46   DH.LM-06 M6L 16.6 17.07 0.47 

DH.FFG-03 M5U 69.51 70.15 0.64   DH.LM-06 M6LL 33.8 34.3 0.5 

DH.FFG-03 M5L 76.1 76.7 0.6   DH.LM-07 M5U 2.2 4.2 2 

DH.FFG-04 M1U 21 21.55 0.55   DH.LM-07 M5L 4.2 6.2 2 

DH.FFG-04 M1L 21.55 22.1 0.55   DH.LM-07 M6U 19.6 20.2 0.6 

DH.FFG-04 M3 61.25 62.25 1   DH.LM-07 M6L 21.6 22 0.4 

DH.FFG-04 M4U 76.6 76.9 0.3   DH.LM-07 M6LL 41.3 42.2 0.9 

DH.FFG-04 M4L 76.9 77.2 0.3   DH.LM-07C M5U 2.36 4.27 1.91 

DH.FFG-04 M5U 97.1 97.95 0.85   DH.LM-07C M5L 4.27 6.18 1.91 

DH.FG-05 M3 14.2 15 0.8   DH.M-04 M9 20.45 21.5 1.05 

DH.FG-05 M4U 27.85 28.475 0.625   DH.M-04C M9 20.32 21.24 0.92 

DH.FG-05 M4L 28.475 29.1 0.625   DH.M-05 M7 16.7 19 2.3 

DH.FG-05 M5U 41.5 41.8 0.3   DH.M-06 M9 62.6 63.4 0.8 

DH.FG-05 M5L 41.8 42.1 0.3   DH.M-07 M7 33.6 35.8 2.2 

DH.FG-05C M3 14.1 15.1 1   DH.M-07C M7 33.5 35.8 2.3 

DH.FG-05C M4U 27.9 28.5 0.6   DH.M-08 M6LL 4.1 4.82 0.72 

DH.FG-05C M4L 28.5 29.1 0.6   DH.M-09 M6LL 19.8 20.4 0.6 

DH.FG-06 M3 16.5 17.5 1   DH.M-09 M7 82.6 84.9 2.3 

DH.FG-06 M4U 31.85 32.425 0.575   DH.MN-01 M9 13.9 14.4 0.5 

DH.FG-06 M4L 32.425 33 0.575   DH.MN-02 M9 79.1 79.8 0.7 

DH.FG-06 M5U 46.3 46.9 0.6   DH.MN-03 M7 35.84 37.82 1.98 

DH.FG-06 M5L 53.8 54.2 0.4   DH.MN-03C M7 36.2 38.15 1.95 

DH.FG-06 M6U 76.5 76.7 0.2   DH.MN-04 M7 35.78 37.88 2.1 

DH.FG-06 M6L 76.7 76.9 0.2   DH.MN-04C M7 35.4 38.1 2.7 

DH.FG-06C M3 16.5 17.5 1   DH.MN-05 M7 55.52 57.78 2.26 

DH.FG-07 M3 47.74 48.66 0.92   DH.MN-06 M7 67.78 69.89 2.11 

DH.FG-07 M4U 62.8 63.55 0.75   DH.N-05 M9 74.1 74.6 0.5 

DH.FG-07 M4L 63.8 64.4 0.6   DH.N-07 M7 26.85 29.5 2.65 
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DH.FG-07 M5U 69.8 70.4 0.6   DH.N-07C M7 27 29.58 2.58 

DH.FG-07 M5L 76.4 77.2 0.8   DH.N-08 M7 32.2 34.34 2.14 

DH.FG-07 M6U 82.9 83.2 0.3   DH.N-08C M7 32.19 34.32 2.13 

DH.FG-07 M6L 83.2 83.5 0.3   DH.NO-02 M9 48.46 49.48 1.02 

DH.FG-08 M1U 9.65 10.025 0.375   DH.NO-03 M7 11.9 13.92 2.02 

DH.FG-08 M1L 10.025 10.4 0.375   DH.NO-03C M7 11.9 13.92 2.02 

DH.FG-08 M2U 51.3 51.6 0.3   DH.NO-04 M7 37.12 39.32 2.2 

DH.FG-08 M2L 51.6 51.9 0.3   DH.NO-04C M7 37.14 39.4 2.26 

DH.FG-08 M3 68.15 69.2 1.05   DH.NO-05 M7 34.7 36.9 2.2 

DH.FG-08 M4U 94.35 94.75 0.4   DH.NO-05C M7 34.7 36.9 2.2 

DH.FG-08 M4L 94.75 95.15 0.4   DH.NO-06 M7 58.44 60.44 2 

DH.FG-08 M5UU 100.55 101.2 0.65   DH.O-06 M7 19.45 21.75 2.3 

DH.FG-08 M5U 101.75 102.25 0.5   DH.O-06 M9 97.95 98.75 0.8 

DH.FG-08 M5L 103.75 105 1.25   DH.O-06C M7 19.67 22.05 2.38 

DH.FG-10 M3 80.61 81.74 1.13   DH.O-07 M7 30.1 32.37 2.27 

DH.FG-10 M4U 92.79 93.275 0.485   DH.O-07 M8 66.5 67.02 0.52 

DH.FG-10 M4L 93.275 93.76 0.485   DH.O-07 M9 86.5 87.2 0.7 

DH.FGG-01 M3 27.92 28.89 0.97   DH.O-07C M7 29.9 32.24 2.34 

DH.FGG-01 M4U 44.23 44.635 0.405   GT-04 M2U 16 16.2 0.2 

DH.FGG-01 M4L 44.635 45.04 0.405   GT-04 M2L 16.2 16.4 0.2 

DH.FGG-01 M5UU 61.06 62.04 0.98   GT-04 M3 25.55 26.3 0.75 

DH.FGG-01 M5U 62.9 63.5 0.6   GT-04 M4U 39.3 40 0.7 

DH.FGG-01 M5L 65.51 66.48 0.97   GT-04 M4L 40 40.7 0.7 

DH.FGG-01 M6U 88.4 88.6 0.2   GT-04 M5U 58.17 59.96 1.79 

DH.FGG-01 M6L 88.6 88.8 0.2   GT-04 M5L 60.22 62.3 2.08 

DH.FGG-02 M3 53.35 54 0.65   GT-GH01 M7 26 27.87 1.87 

DH.FGG-02 M4U 69.38 69.7 0.32   GT-GH02 M7 28.83 31 2.17 

DH.FGG-02 M4L 70.23 70.9 0.67   GT-GH03 M3 18.93 20 1.07 

DH.FGG-02 M5U 78 78.7 0.7   GT-GH03 M4U 31.6 32.225 0.625 

DH.FGG-02 M5L 83.18 83.83 0.65   GT-GH03 M4L 32.225 32.85 0.625 

DH.G-02 M4U 20.6 21.36 0.76   GT-GH03 M5U 50.95 52.8 1.85 

DH.G-02 M4L 21.36 22.12 0.76   GT-GH03 M5L 53.9 55.45 1.55 

DH.G-02 M5U 39.34 40.08 0.74   GT-GH05 M3 14.85 15.88 1.03 

DH.G-02 M5L 42 42.96 0.96   GT-GH05 M4U 30.9 31.475 0.575 

DH.G-02 M6U 62.32 62.68 0.36   GT-GH05 M4L 31.475 32.05 0.575 

DH.G-02 M6L 62.68 63.04 0.36   GT-GH05 M5U 46.4 48.5 2.1 

DH.G-02C M4U 20.92 21.64 0.72   GT-GH05 M5L 48.5 50.6 2.1 

DH.G-02C M4L 21.64 22.36 0.72   GT-GH05 M6U 63.3 63.8 0.5 

DH.G-02C M5U 39.72 40.48 0.76   GT-GH05 M6L 64.9 66.8 1.9 

DH.G-02C M5L 42.56 43.48 0.92   INF03 M7 12.2 14.3 2.1 

DH.G-03 M5L 7.95 8.52 0.57   INF04 M7 17.18 18.25 1.07 

DH.G-03 M6U 31.4 31.65 0.25   INF06 M7 15.75 17.62 1.87 

DH.G-03 M6L 31.65 31.9 0.25   INF07 M7 9.05 11.24 2.19 

DH.G-03 M6LL 44.6 45.1 0.5   INF08 M7 10.8 12.4 1.6 

DH.G-03C M5L 8.2 8.72 0.52   INF09 M7 12.1 13.4 1.3 

DH.G-04 M3 20.24 21.7 1.46   INF13 M7 25.55 27.67 2.12 

DH.G-04 M4U 33.5 34.2 0.7   INF17 M7 19.9 20.93 1.03 

DH.G-04 M4L 34.2 34.9 0.7   INF18 M7 11.48 13.42 1.94 

DH.G-04 M5UU 50.6 51.9 1.3   INF24 M7 19.36 21.43 2.07 

DH.G-04 M5U 52.45 53.15 0.7   INF25 M7 9.38 11.4 2.02 

DH.G-04 M5L 55.5 56.8 1.3   INF26 M7 15.03 16.84 1.81 

DH.G-04 M6U 69.2 69.5 0.3   INF27 M7 22.54 24.7 2.16 

DH.G-04 M6L 71.7 72 0.3   INF28 M7 21.1 22.95 1.85 

DH.G-04 M6LL 80 80.4 0.4   INF29 M7 10.53 12.41 1.88 

DH.G-04C M3 21.74 22.98 1.24   INF32 M7 6.46 8.35 1.89 

DH.G-04C M4U 34.72 35.37 0.65   INF32C M7 6.64 8.43 1.79 

DH.G-04C M4L 35.37 36.02 0.65   INF33 M7 2.96 4.25 1.29 

DH.G-05 M3 34.1 35.4 1.3   INF33C M7 2.91 4.5 1.59 

DH.G-05 M4U 50.5 50.8 0.3   INF34 M7 25.2 27.15 1.95 

DH.G-05 M4L 50.8 51.1 0.3   INF34C M7 25.28 27.3 2.02 

DH.G-05 M5UU 68 69.1 1.1   INF35 M7 7.1 7.65 0.55 

DH.G-05 M5U 69.57 70.12 0.55   INF35C M7 7.8 8.25 0.45 

DH.G-05 M5L 71.5 72.6 1.1   INF36 M7 17.83 19.9 2.07 

DH.G-06 M3 55.93 57.65 1.72   INF36C M7 17.64 19.7 2.06 

DH.G-06 M4U 70.7 71.45 0.75   INF37 M7 9.25 11.33 2.08 

DH.G-06 M4L 71.45 72.2 0.75   INF37C M7 9.12 11.27 2.15 

DH.G-06 M5UU 83.8 84.9 1.1   INF40 M7 3 5.34 2.34 

DH.G-06 M5U 86.45 88.75 2.3   INF40C M7 2.6 4.95 2.35 

DH.G-06 M5L 89.8 90.4 0.6   INF41 M7 38.85 40.98 2.13 

DH.G-06 M5L1 90.7 91.8 1.1   INF48 M7 37.15 38.42 1.27 

DH.G-07 M6U 5.5 5.8 0.3   INF48 M8 55.25 55.95 0.7 

DH.G-07 M6L 5.8 6.1 0.3   INF48C M7 37.25 38.4 1.15 
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DH.G-07 M6LL 26.9 27.4 0.5   INF49 M7 27.58 29.05 1.47 

DH.G-08 M5UU 17.8 18.2 0.4   INF49C M7 27.68 29.3 1.62 

DH.G-08 M5U 18.9 19.4 0.5   M5.01 M6U 25.2 25.67 0.47 

DH.G-08 M5L 21.95 22.7 0.75   M5.01 M6L 27.35 27.7 0.35 

DH.G-08 M6U 44.9 45.2 0.3   M5.02 M5U 7.48 8.05 0.57 

DH.G-08 M6L 45.2 45.5 0.3   M5.02 M5L 8.05 8.62 0.57 

DH.G-08 M6LL 57.7 58.2 0.5   M5.02 M6U 22.37 22.75 0.38 

DH.G-09 M5UU 22 22.4 0.4   M5.02 M6L 25.18 25.58 0.4 

DH.G-09 M5U 24.2 24.6 0.4   M5.02 M6LL 44 44.61 0.61 

DH.G-09 M5L 26.9 27.75 0.85   M5.02C M5U 7.95 8.46 0.51 

DH.G-09 M6U 49.8 50.15 0.35   M5.02C M5L 8.46 8.97 0.51 

DH.G-09 M6L 50.4 50.7 0.3   M5.03 M6U 18.75 19.3 0.55 

DH.G-09 M6LL 63.5 64 0.5   M5.03 M6L 20.58 21.1 0.52 

DH.G-10 M3 31.14 31.88 0.74   M5.04 M6U 12.2 12.67 0.47 

DH.G-10 M4U 47.3 47.63 0.33   M5.04 M6L 14.11 14.48 0.37 

DH.G-10 M4L 47.63 47.96 0.33   M5.05 M5U 10.8 11.9 1.1 

DH.G-10 M5UU 65.16 66.09 0.93   M5.05 M5L 12 13.63 1.63 

DH.G-10 M5U 66.26 66.54 0.28   M5.05C M5U 10.6 11.7 1.1 

DH.G-10 M5L 68.56 69.44 0.88   M5.05C M5L 11.85 13.43 1.58 

DH.G-10 M6U 82.4 82.8 0.4   M5.06 M6U 20.9 21.45 0.55 

DH.G-10 M6L 84.6 85 0.4   M5.06 M6L 22.58 23.15 0.57 

DH.G-10 M6LL 94 94.4 0.4   M5.07 M6U 23.58 23.9 0.32 

DH.G-11 M3 47.2 48 0.8   M5.07 M6L 25.19 25.55 0.36 

DH.G-11 M4U 63.6 64.05 0.45   M5.08 M5L 4.48 5.9 1.42 

DH.G-11 M4L 64.3 65 0.7   M5.08 M6U 25.75 26.16 0.41 

DH.G-11 M5UU 77 77.88 0.88   M5.08 M6L 27.19 27.63 0.44 

DH.G-11 M5U 79.8 81.05 1.25   M5.08C M5U 4.45 5.19 0.74 

DH.G-11 M5L 83.2 84.4 1.2   M5.08C M5L 5.19 5.93 0.74 

DH.G-11 M6U 98.6 99 0.4   M5.09 M5U 8.7 10.425 1.725 

DH.G-11 M6L 100.2 100.7 0.5   M5.09 M5L 10.425 12.15 1.725 

DH.G-11 M6LL 115.9 116.2 0.3   M5.09C M5U 8.7 10.425 1.725 

DH.G-13 M3 73.1 74.14 1.04   M5.09C M5L 10.425 12.15 1.725 

DH.G-13 M4U 85.26 85.87 0.61   M5.10 M5U 9.48 10.9 1.42 

DH.G-13 M4L 85.87 86.48 0.61   M5.10 M5L 10.9 12.32 1.42 

DH.G-13 M5UU 121.32 121.92 0.6   M5.10C M5U 9.15 10.685 1.535 

DH.G-13 M5U 122.64 124.66 2.02   M5.10C M5L 10.685 12.22 1.535 

DH.GGH-01 M5U 23.65 25.4 1.75   M5.11 M5U 12.72 14.4 1.68 

DH.GGH-01 M5L 26.6 27.9 1.3   M5.11 M5L 14.4 16.08 1.68 

DH.GGH-01 M6U 62.6 63.4 0.8   M5.11C M5U 12.48 14.4 1.92 

DH.GGH-01 M6L 64.4 64.8 0.4   M5.11C M5L 14.4 16.32 1.92 

DH.GGH-02 M4U 19.5 20.2 0.7   M5.13 M5U 8.22 8.99 0.77 

DH.GGH-02 M4L 20.2 20.9 0.7   M5.13 M5L 9.42 10.97 1.55 

DH.GGH-02 M5U 38.2 39.2 1   M5.13C M5U 8.46 9.06 0.6 

DH.GGH-02 M5L 42.4 43.15 0.75   M5.13C M5L 9.55 11 1.45 

DH.GGH-02 M6U 85.4 86 0.6   M5.14 M5U 8.7 9.6 0.9 

DH.GGH-02 M6L 87.2 87.7 0.5   M5.14 M5L 10.68 12 1.32 

DH.GGH-02C M4U 19.5 20.2 0.7   M5.14C M5U 8.6 9.6 1 

DH.GGH-02C M4L 20.2 20.9 0.7   M5.14C M5L 10.76 11.97 1.21 

DH.GGH-03 M3 15.25 16.24 0.99   M5.15 M5U 6.55 7.15 0.6 

DH.GGH-03 M4U 30.22 30.81 0.59   M5.15 M5L 7.15 7.75 0.6 

DH.GGH-03 M4L 30.81 31.4 0.59   M5.15C M5U 6.55 7.125 0.575 

DH.GGH-03 M5U 51 52.04 1.04   M5.15C M5L 7.125 7.7 0.575 

DH.GGH-03 M5L 54.8 55.8 1   M5.17 M5U 7 7.25 0.25 

DH.GGH-03C M3 15.19 16.16 0.97   M5.17 M5L 7.25 7.5 0.25 

DH.GGH-03C M4U 30.1 30.65 0.55   M5.18 M5U 3.85 4.2 0.35 

DH.GGH-03C M4L 30.65 31.2 0.55   M5.18 M5L 4.55 4.98 0.43 

DH.GGH-04 M3 31.85 32.9 1.05   M5.18C M5U 3.95 4.25 0.3 

DH.GGH-04 M4U 46.85 47.2 0.35   M5.18C M5L 4.57 5 0.43 

DH.GGH-04 M4L 47.45 48.18 0.73   M5.19 M5U 3.2 3.9 0.7 

DH.GGH-04 M5U 62.7 64.3 1.6   M5.19 M5L 5.4 6.1 0.7 

DH.GGH-04 M5L 65.6 66.7 1.1   M5.23 M5UU 11.02 11.32 0.3 

DH.GGH-04 M6U 83.9 84.3 0.4   M5.23 M5U 11.71 12.6 0.89 

DH.GGH-04 M6L 86.6 87.1 0.5   M5.23 M5L 14 15.2 1.2 

DH.GGH-04C M3 32.1 33.15 1.05   M5.23 M5L1 16.8 17.2 0.4 

DH.GGH-04C M4U 46.95 47.4 0.45   M5.23C M5UU 10.91 11.38 0.47 

DH.GGH-04C M4L 47.53 48.3 0.77   M5.23C M5U 11.52 12.51 0.99 

DH.GGH-05 M3 50.34 51.14 0.8   M5.23C M5L 14.1 15.25 1.15 

DH.GGH-05 M4U 67.46 68.06 0.6   M5.23C M5L1 16.6 17.2 0.6 

DH.GGH-05 M4L 68.06 68.66 0.6   M5.24 M5UU 17.1 17.45 0.35 

DH.GGH-05 M5UU 82.6 83.2 0.6   M5.24 M5U 17.8 18.75 0.95 

DH.GGH-05 M5U 84.2 86.1 1.9   M5.24 M5L 20 21.45 1.45 

DH.GGH-05 M5L 87.5 89.1 1.6   M5.24C M5UU 17.15 17.5 0.35 
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DH.GGH-06 M2U 42.4 42.7 0.3   M5.24C M5U 17.9 18.85 0.95 

DH.GGH-06 M2L 42.7 43 0.3   M5.24C M5L 20.15 21.6 1.45 

DH.GGH-06 M3 73.05 74.25 1.2   M5.25 M5UU 9.6 10.1 0.5 

DH.GGH-06 M4U 84.4 85.025 0.625   M5.25 M5U 10.5 11.42 0.92 

DH.GGH-06 M4L 85.025 85.65 0.625   M5.25 M5L 13.05 14.38 1.33 

DH.GH-07 M5U 4.85 6.03 1.18   M5.25C M5UU 9.8 10.2 0.4 

DH.GH-07 M5L 7.3 7.9 0.6   M5.25C M5U 10.55 11.6 1.05 

DH.GH-07 M6U 19.2 19.6 0.4   M5.25C M5L 13.25 14.75 1.5 

DH.GH-07 M6L 20.9 21.3 0.4   M5.26 M5UU 3.3 3.81 0.51 

DH.GH-07 M6LL 40.2 40.6 0.4   M5.26 M5U 4.13 4.9 0.77 

DH.GH-07C M5U 4.99 6.13 1.14   M5.26 M5L 6.4 7.6 1.2 

DH.GH-07C M5L 7.3 7.9 0.6   M5.26 M5L1 8.3 8.9 0.6 

DH.GH-08 M5U 17 18.02 1.02   M5.26C M5UU 3.28 3.86 0.58 

DH.GH-08 M5L 20.85 21.98 1.13   M5.26C M5U 4.06 4.91 0.85 

DH.GH-08 M6U 35.8 36.2 0.4   M5.26C M5L 6.33 7.58 1.25 

DH.GH-08 M6L 37.5 37.8 0.3   M5.26C M5L1 8.4 9.02 0.62 

DH.GH-08 M6LL 60.1 60.6 0.5   M5.27 M5U 6.65 8 1.35 

DH.GH-08C M5U 16.8 17.87 1.07   M5.27 M5L 8.9 9.25 0.35 

DH.GH-08C M5L 20.78 21.82 1.04   M5.27C M5U 6.75 8.1 1.35 

DH.GH-09 M4U 9.1 9.73 0.63   M5.27C M5L 9.1 9.41 0.31 

DH.GH-09 M4L 9.73 10.36 0.63   M5.29 M5UU 2 2.63 0.63 

DH.GH-09 M5U 29.9 31.62 1.72   M5.29 M5U 2.97 4 1.03 

DH.GH-09 M5L 33.56 34.42 0.86   M5.29 M5L 6.08 7.43 1.35 

DH.GH-09 M6U 48.4 48.8 0.4   M5.29 M5L1 8.6 9 0.4 

DH.GH-09 M6L 50.3 50.8 0.5   M5.29C M5UU 2 2.63 0.63 

DH.GH-09 M6LL 69 69.5 0.5   M5.29C M5U 2.98 3.98 1 

DH.GH-09C M4U 9.88 10.47 0.59   M5.29C M5L 6.05 7.4 1.35 

DH.GH-09C M4L 10.47 11.06 0.59   M5.29C M5L1 8.65 9.05 0.4 

DH.GH-09C M5U 30.7 32.38 1.68   M5.30 M5UU 6.99 7.5 0.51 

DH.GH-09C M5L 34.66 35.5 0.84   M5.30 M5U 8.1 9.1 1 

DH.GH-10 M3 14.64 15.56 0.92   M5.30 M5L 10.7 12.4 1.7 

DH.GH-10 M4U 31.25 31.905 0.655   M5.30 M5L1 13.2 13.8 0.6 

DH.GH-10 M4L 31.905 32.56 0.655   M5.30C M5UU 6.87 7.47 0.6 

DH.GH-10 M5U 49.82 51.5 1.68   M5.30C M5U 8.18 9.28 1.1 

DH.GH-10 M5L 53.8 54.4 0.6   M5.30C M5L 10.9 12.5 1.6 

DH.GH-10 M6U 74 74.5 0.5   M5.30C M5L1 13.25 13.9 0.65 

DH.GH-10 M6L 75.4 75.8 0.4   M5.31 M5U 6.7 7.2 0.5 

DH.GH-10 M6LL 92 92.8 0.8   M5.31 M5L 7.2 7.7 0.5 

DH.GH-11 M3 37.8 38.75 0.95   M5.31C M5U 6.68 7.2 0.52 

DH.GH-11 M4U 54.85 55.475 0.625   M5.31C M5L 7.2 7.72 0.52 

DH.GH-11 M4L 55.475 56.1 0.625   M5.32 M5U 7 7.8 0.8 

DH.GH-11 M5U 71.2 72.75 1.55   M5.32 M5L 8.7 9.15 0.45 

DH.GH-11 M5L 74.25 75.25 1   M5.33 M5UU 6.32 6.72 0.4 

DH.GH-12 M3 31 31.9 0.9   M5.33 M5U 7 7.34 0.34 

DH.GH-12 M4U 47.4 48.025 0.625   M5.33 M5L 8.38 8.8 0.42 

DH.GH-12 M4L 48.025 48.65 0.625   M5.34 M5U 7.02 7.96 0.94 

DH.GH-12 M5UU 61.4 62 0.6   M5.34 M5L 8.9 9.56 0.66 

DH.GH-12 M5U 64.33 66.03 1.7   M5.36 M6U 15.52 16.1 0.58 

DH.GH-12 M5L 67.39 68.45 1.06   M5.36 M6L 18.55 18.95 0.4 

DH.GH-12 M6U 87.6 88.1 0.5   M5.37 M5U 10.6 11.845 1.245 

DH.GH-12 M6L 88.8 89.5 0.7   M5.37 M5L 11.845 13.09 1.245 

DH.GH-12 M6LL 103.4 104.3 0.9   M5.37 M6U 25.79 26.53 0.74 

DH.GH-13 M3 47.92 48.46 0.54   M5.37 M6L 27.85 28.4 0.55 

DH.GH-13 M4U 61.92 62.24 0.32   M5.37C M5U 10.18 11.65 1.47 

DH.GH-13 M4L 62.24 62.56 0.32   M5.37C M5L 11.65 13.12 1.47 

DH.GH-13 M5UU 77.8 78.42 0.62   M5.38 M5U 15.1 16.075 0.975 

DH.GH-13 M5U 78.92 80.76 1.84   M5.38 M5L 16.075 17.05 0.975 

DH.GH-13 M5L 82.02 83.34 1.32   M5.38C M5U 15.3 16.125 0.825 

DH.GH-14 M3 46.24 46.7 0.46   M5.38C M5L 16.125 16.95 0.825 

DH.GH-14 M4U 57.76 58.23 0.47   M5.39 M6U 20 20.42 0.42 

DH.GH-14 M4L 58.23 58.7 0.47   M5.39 M6L 22.12 22.6 0.48 

DH.GH-14 M5UU 88.74 89.24 0.5   M5.40 M5U 3.85 4.775 0.925 

DH.GH-14 M5U 89.58 92.08 2.5   M5.40 M5L 4.775 5.7 0.925 

DH.GH-14 M5L 93.28 94.5 1.22   M5.40 M6U 23.8 24.1 0.3 

DH.GH-15 M3 64.12 64.8 0.68   M5.40 M6L 25.87 26.18 0.31 

DH.GH-15 M4U 76.5 77.175 0.675   M5.40C M5U 3.67 4.735 1.065 

DH.GH-15 M4L 77.175 77.85 0.675   M5.40C M5L 4.735 5.8 1.065 

DH.GH-15 M5U 103.88 106.78 2.9   SB1001 M6U 17.15 17.325 0.175 

DH.GH-15 M5L 107.5 109.35 1.85   SB1001 M6L 17.325 17.5 0.175 

DH.GHH-01 M4U 18.23 18.855 0.625   SB1002 M5U 12.84 13.74 0.9 

DH.GHH-01 M4L 18.855 19.48 0.625   SB1002 M5L 15 15.6 0.6 

DH.GHH-01 M5U 37.33 38.8 1.47   SB1002 M6U 26.8 26.9 0.1 
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DH.GHH-01 M5L 41.44 42.28 0.84   SB1002 M6L 26.9 27 0.1 

DH.GHH-01 M6U 59.4 59.9 0.5   SB1003 M5U 4.74 6.04 1.3 

DH.GHH-01 M6L 60.8 61.15 0.35   SB1003 M5L 9.22 10.04 0.82 

DH.GHH-01 M6LL 78.95 79.35 0.4   SB1003 M6U 23.7 23.825 0.125 

DH.GHH-02 M3 27.85 28.8 0.95   SB1003 M6L 23.825 23.95 0.125 

DH.GHH-02 M4U 43.32 44.07 0.75   SB1004 M5U 5.3 6.24 0.94 

DH.GHH-02 M4L 44.07 44.82 0.75   SB1004 M5L 10.24 11.02 0.78 

DH.GHH-02 M5U 61.5 63.05 1.55   SB1005 M5UU 16.3 16.8 0.5 

DH.GHH-02 M5L 64.98 66.18 1.2   SB1005 M5U 17 17.96 0.96 

DH.GHH-02 M6U 91.8 92.1 0.3   SB1005 M5L 22.05 22.82 0.77 

DH.GHH-02 M6L 92.9 93.2 0.3   SB1006 M5UU 8.8 9.48 0.68 

DH.GHH-03 M3 41.15 42 0.85   SB1006 M5U 10.2 11.02 0.82 

DH.GHH-03 M4U 54.18 54.64 0.46   SB1006 M5L 14.18 15.02 0.84 

DH.GHH-03 M4L 54.64 55.1 0.46   SB1007 M5UU 13.14 13.66 0.52 

DH.GHH-03 M5UU 68.3 68.92 0.62   SB1007 M5U 14.44 15.3 0.86 

DH.GHH-03 M5U 69.7 71.66 1.96   SB1007 M5L 18.1 18.9 0.8 

DH.GHH-03 M5L 73.03 74.5 1.47   SB1008 M5UU 9.66 10.2 0.54 

DH.GHH-04 M3 69.96 70.88 0.92   SB1008 M5U 10.74 11.54 0.8 

DH.H-02 M8 13.1 13.64 0.54   SB1008 M5L 13.58 14.88 1.3 

DH.H-02 M9 53.5 54.4 0.9   SB1009 M5UU 19.04 19.86 0.82 

DH.H-02 M10 67.76 69.32 1.56   SB1009 M5U 20.24 21.2 0.96 

DH.H-03 M7 33.8 35.03 1.23   SB1009 M5L 22.8 24.28 1.48 

DH.H-03 M8 75.15 75.42 0.27   SB1010 M5UU 13.5 14.2 0.7 

DH.H-03C M7 33.9 35.05 1.15   SB1010 M5U 14.44 15.44 1 

DH.H-04 M7 44.16 45.6 1.44   SB1010 M5L 17.2 18.5 1.3 

DH.H-06 M4U 19.48 20.26 0.78   SB1013 M5UU 7.66 8.24 0.58 

DH.H-06 M4L 20.26 21.04 0.78   SB1013 M5U 8.5 9.44 0.94 

DH.H-06 M5U 40.85 42.65 1.8   SB1013 M5L 11.18 12.54 1.36 

DH.H-06 M5L 44.04 45.32 1.28   SB1018 M5U 3.35 4.42 1.07 

DH.H-06 M6U 59.77 60.065 0.295   SB1018 M5L 5.9 7.2 1.3 

DH.H-06 M6L 60.065 60.36 0.295   SB1019 M5U 7.6 8.3 0.7 

DH.H-06R M4U 16.32 17.17 0.85   SB1019 M5L 9.62 10.88 1.26 

DH.H-06R M4L 17.17 18.02 0.85   SB1020 M5U 16.14 18 1.86 

DH.H-06R M5U 36.64 38.74 2.1   SB1020 M5L 19.2 20.5 1.3 

DH.H-06R M5L 40.02 41.52 1.5   SB1021 M5UU 16.18 16.76 0.58 

DH.H-06R M6U 56.92 57.22 0.3   SB1021 M5U 16.94 17.72 0.78 

DH.H-06R M6L 57.22 57.52 0.3   SB1021 M5L 18.8 20.02 1.22 

DH.H-07 M3 20.6 22.1 1.5   SB1022 M5UU 9.74 10.18 0.44 

DH.H-07 M4U 34.2 34.95 0.75   SB1022 M5U 10.42 11.36 0.94 

DH.H-07 M4L 34.95 35.7 0.75   SB1022 M5L 12.52 13.66 1.14 

DH.H-07 M5U 52 54.7 2.7   SB1023 M5UU 4.93 5.75 0.82 

DH.H-07 M5L 56.1 57.4 1.3   SB1023 M5U 5.8 6.61 0.81 

DH.H-08 M3 43.3 44.4 1.1   SB1023 M5L 7.7 8.81 1.11 

DH.H-08 M4U 55.2 55.75 0.55   SB1030 M5U 10.38 12.165 1.785 

DH.H-08 M4L 55.75 56.3 0.55   SB1030 M5L 12.165 13.95 1.785 

DH.H-08 M5UU 69.9 70.7 0.8   SB1031 M6U 24.52 25.15 0.63 

DH.H-08 M5U 70.9 73 2.1   SB1031 M6L 26.42 26.89 0.47 

DH.H-08 M5L 74.2 75.9 1.7   SB1032 M5U 3.99 5.1 1.11 

DH.H-09 M3 48.28 49.52 1.24   SB1032 M5L 5.4 7.42 2.02 

DH.H-11 M5U 12.15 13.9 1.75   SB1032 M6U 25.6 26.05 0.45 

DH.H-11 M5L 16.7 17.55 0.85   SB1032 M6L 27.41 27.78 0.37 

DH.H-11 M6U 33.15 33.3 0.15   SB1033 M5U 6.62 8.445 1.825 

DH.H-11 M6L 33.3 33.45 0.15   SB1033 M5L 8.445 10.27 1.825 

DH.H-11 M6LL 41.6 42 0.4   SB1033 M6U 28.4 28.82 0.42 

DH.H-11C M5U 12.15 13.9 1.75   SB1033 M6L 30.1 30.5 0.4 

DH.H-11C M5L 16.75 17.6 0.85   SB1034 M5U 3.25 3.96 0.71 

DH.H-14 M4U 12.22 12.77 0.55   SB1034 M5L 3.96 4.67 0.71 

DH.H-14 M4L 13.19 13.68 0.49   SB1034 M6U 22.9 23.4 0.5 

DH.H-14 M5U 32.34 33.88 1.54   SB1034 M6L 24.8 25.1 0.3 

DH.H-14 M5L 35.25 36.75 1.5   SB1036 M5U 17.3 19.1 1.8 

DH.H-14 M6U 68.84 69.18 0.34   SB1036 M5L 19.1 20.9 1.8 

DH.H-14 M6L 69.18 69.52 0.34   SB1037 M5U 15.85 17.09 1.24 

DH.H-14C M4U 12.08 12.56 0.48   SB1037 M5L 17.09 18.33 1.24 

DH.H-14C M4L 13.22 13.68 0.46   SB1038 M5U 15.4 17.2 1.8 

DH.H-14C M5U 32.34 33.9 1.56   SB1038 M5L 17.2 19 1.8 

DH.H-14C M5L 35.2 36.74 1.54   SB1039 M5U 15.7 17.2 1.5 

DH.H-15 M3 53.55 54.74 1.19   SB1039 M5L 17.2 18.7 1.5 

DH.H-15 M4U 67.83 68.205 0.375   SB1040 M5U 17.1 18.825 1.725 

DH.H-15 M4L 68.205 68.58 0.375   SB1040 M5L 18.825 20.55 1.725 

DH.H-15 M5U 80.35 83.3 2.95   SB1041 M5U 6.7 8.375 1.675 

DH.H-15 M5L 84.6 86 1.4   SB1041 M5L 8.375 10.05 1.675 

DH.H-16R M3 50.56 51.68 1.12   SB1041 M6U 21.63 22.18 0.55 
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DH.H-16R M5U 81.38 84.06 2.68   SB1041 M6L 23.8 24.2 0.4 

DH.H-16R M5L 84.06 86.74 2.68   SB1048 M7 26.5 27.9 1.4 

DH.H-17 M2U 34.35 34.555 0.205   SB1049 M7 12.95 14.35 1.4 

DH.H-17 M2L 34.555 34.76 0.205   SB1050 M7 17.6 18.6 1 

DH.H-17 M3 47.65 48.2 0.55   SB1051 M7 28.8 29.8 1 

DH.HHI-01 M3 5.3 6 0.7   SB1052 M7 23.19 24.6 1.41 

DH.HHI-01 M4U 19.51 19.99 0.48   SB1053 M7 19.9 21.1 1.2 

DH.HHI-01 M4L 20.31 21.02 0.71   SB1054 M7 17.18 18.61 1.43 

DH.HHI-01 M5U 40.15 41.9 1.75   SB1055 M7 26.7 28.29 1.59 

DH.HHI-01 M5L 43.22 44.39 1.17   SB1056 M7 24.11 26.2 2.09 

DH.HHI-01 M6U 68.3 69.2 0.9   SB1057 M7 24.82 26.73 1.91 

DH.HHI-01 M6L 69.9 70.3 0.4   SB1058 M7 19.12 21.09 1.97 

DH.HHI-01 M6LL 81.2 82 0.8   SB1059 M7 29.12 30.72 1.6 

DH.HHI-02 M3 33.75 34.84 1.09   SB1060 M7 14.8 15.7 0.9 

DH.HHI-02 M4U 47.26 47.86 0.6   SB1062 M7 16.85 18.15 1.3 

DH.HHI-02 M4L 47.86 48.46 0.6   SB1065 M7 2 3 1 

DH.HHI-02 M5U 64.46 66.18 1.72   SB1067 M7 14.94 16.9 1.96 

DH.HHI-02 M5L 67.61 68.87 1.26   SB1068 M7 13.5 15.42 1.92 

DH.HHI-02C M3 33.67 34.74 1.07   SB1069 M7 21.58 23.57 1.99 

DH.HHI-02C M4U 46.96 47.665 0.705   SB1070 M7 12.44 14.72 2.28 

DH.HHI-02C M4L 47.665 48.37 0.705   SB1071 M7 17.02 19.14 2.12 

DH.HHI-03 M3 51.64 52.44 0.8   SB1072 M7 7.43 9.38 1.95 

DH.HHI-03 M4U 65.61 66.14 0.53   SB1074 M7 18 20.1 2.1 

DH.HHI-03 M4L 66.14 66.67 0.53   SB1075 M7 21.05 23.05 2 

DH.HHI-03 M5U 81.8 84.2 2.4   SB1076 M7 27.45 29.85 2.4 

DH.HHI-03 M5L 85.23 86.93 1.7   SB1078 M7 15.6 17.8 2.2 

DH.HHI-04 M3 48.14 49.14 1   SB1079 M7 8.6 10.9 2.3 

DH.HI-01 M7 58 60 2   SB1080 M7 16.45 18.7 2.25 

DH.HI-01 M8 94.4 95 0.6   SB1081 M7 22.7 25.1 2.4 

DH.HI-02 M7 56.6 58.6 2   SB1083 M7 19.7 21.8 2.1 

DH.HI-03 M7 91.72 93.52 1.8   SB1084 M7 21.05 23.15 2.1 

DH.HI-04 M6U 23.7 23.9 0.2   SB1085 M7 10.9 13 2.1 

DH.HI-04 M6L 24.2 24.5 0.3   SB1087 M7 22.1 24.2 2.1 

DH.HI-04 M6LL 39.6 39.9 0.3   SB1088 M7 19.4 21.5 2.1 

DH.HI-05 M3 5.6 6.1 0.5   SB1089 M7 8.2 10.3 2.1 

DH.HI-05 M4U 17.4 18.1 0.7   SB1090 M7 11.75 14.1 2.35 

DH.HI-05 M4L 18.1 18.8 0.7   SB1092 M7 14.68 16.18 1.5 

DH.HI-05 M5U 38.3 40.05 1.75   SB1093 M7 16.58 17.72 1.14 

DH.HI-05 M5L 41.4 42.6 1.2   SB1094 M7 10.52 12.06 1.54 

DH.HI-05 M6U 65.6 66.3 0.7   SB1096 M7 23.7 25.38 1.68 

DH.HI-05 M6L 67.3 67.65 0.35   SB1097 M7 22.35 24.22 1.87 

DH.HI-05 M6LL 77.6 78.2 0.6   SB1098 M7 6.85 8.9 2.05 

DH.HI-05C M3 5.6 6.3 0.7   SB1099 M7 9.98 11.62 1.64 

DH.HI-05C M4U 17.3 18.05 0.75   SB1100 M7 5.47 6.82 1.35 

DH.HI-05C M4L 18.05 18.8 0.75   SB1101 M7 11.92 13.42 1.5 

DH.HI-05C M5U 38.3 40.1 1.8   SB2001 M5U 13.8 15.65 1.85 

DH.HI-05C M5L 41.4 42.65 1.25   SB2001 M5L 18.25 19.1 0.85 

DH.HI-10 M3 14.27 15.18 0.91   SB2001 M6U 31.5 31.65 0.15 

DH.HI-10 M4U 27.16 27.835 0.675   SB2001 M6L 31.65 31.8 0.15 

DH.HI-10 M4L 27.835 28.51 0.675   SB2001 M6LL 37.2 37.5 0.3 

DH.HI-10 M5U 47.16 48.81 1.65   SB2001C M5U 13.85 15.55 1.7 

DH.HI-10 M5L 50.16 51.48 1.32   SB2001C M5L 18.25 19.1 0.85 

DH.HI-10 M6U 76.1 76.6 0.5   SB2002 M4U 15.06 15.79 0.73 

DH.HI-10 M6L 77.8 78.3 0.5   SB2002 M4L 15.79 16.52 0.73 

DH.HI-10C M3 14.1 14.94 0.84   SB2002 M5U 35.38 36.9 1.52 

DH.HI-10C M4U 26.9 27.6 0.7   SB2002 M5L 39.7 40.4 0.7 

DH.HI-10C M4L 27.6 28.3 0.7   SB2002 M6U 54.82 55.01 0.19 

DH.HI-10C M5U 46.82 48.49 1.67   SB2002 M6L 55.01 55.2 0.19 

DH.HI-10C M5L 49.86 51.2 1.34   SB2002C M4U 15.14 15.87 0.73 

DH.HI-11 M3 23.89 24.66 0.77   SB2002C M4L 15.87 16.6 0.73 

DH.HI-11 M4U 37.53 38.085 0.555   SB2002C M5U 35.48 37 1.52 

DH.HI-11 M4L 38.085 38.64 0.555   SB2002C M5L 39.8 40.7 0.9 

DH.HI-11 M5U 55.39 57.18 1.79   SB2003 M5UU 15.1 15.76 0.66 

DH.HI-11 M5L 58.36 59.75 1.39   SB2003 M5U 16.08 16.98 0.9 

DH.HI-11 M6U 81.1 81.6 0.5   SB2003 M5L 18.86 20.1 1.24 

DH.HI-11 M6L 84 84.6 0.6   SB2003 M6U 38.7 38.96 0.26 

DH.HI-11 M6LL 94.3 94.8 0.5   SB2003 M6L 38.96 39.22 0.26 

DH.HI-11C M3 24.05 24.78 0.73   SB2003 M6LL 44.8 45.25 0.45 

DH.HI-11C M4U 37.42 38.01 0.59   SB2003C M5UU 14.94 15.8 0.86 

DH.HI-11C M4L 38.01 38.6 0.59   SB2003C M5U 16.2 16.94 0.74 

DH.HI-12 M3 30.05 31.05 1   SB2003C M5L 18.96 20.24 1.28 

DH.HI-12 M4U 45.16 45.82 0.66   SB2004 M5U 12.45 14.45 2 
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DH.HI-12 M4L 45.82 46.48 0.66   SB2004 M5L 16.3 17.73 1.43 

DH.HI-12 M5U 61.71 63.8 2.09   SB2004 M6U 33 33.15 0.15 

DH.HI-12 M5L 65.1 66.76 1.66   SB2004 M6L 33.15 33.3 0.15 

DH.HI-12 M6U 85.6 86.9 1.3   SB2004 M6LL 41.3 41.7 0.4 

DH.HI-12 M6L 87.5 88.2 0.7   SB2004C M5U 12.4 14.35 1.95 

DH.HI-12 M6LL 102.1 102.6 0.5   SB2004C M5L 16.25 17.65 1.4 

DH.HI-12C M3 30.22 31.25 1.03   SB2005 M5UU 16.66 17.32 0.66 

DH.HI-12C M4U 45.42 46.095 0.675   SB2005 M5U 17.54 18.5 0.96 

DH.HI-12C M4L 46.095 46.77 0.675   SB2005 M5L 20.22 21.56 1.34 

DH.HI-13 M3 35.4 36.34 0.94   SB2005 M6U 39.5 39.7 0.2 

DH.HI-13 M4U 49.54 50.045 0.505   SB2005 M6L 39.7 39.9 0.2 

DH.HI-13 M4L 50.045 50.55 0.505   SB2005 M6LL 57.2 57.6 0.4 

DH.HI-13 M5U 66.7 69.34 2.64   SB2005C M5UU 16.6 17.22 0.62 

DH.HI-13 M5L 70.3 72.05 1.75   SB2005C M5U 17.42 18.4 0.98 

DH.HI-14 M3 49.88 50.83 0.95   SB2005C M5L 20.16 21.5 1.34 

DH.HI-14 M4U 65.7 65.95 0.25   SB2006 M3 4.77 5.82 1.05 

DH.HI-14 M4L 65.95 66.2 0.25   SB2006 M4U 17.44 18.145 0.705 

DH.HI-14 M5U 79.2 82.1 2.9   SB2006 M4L 18.145 18.85 0.705 

DH.HI-14 M5L 82.56 84.34 1.78   SB2006 M5U 37.88 39.36 1.48 

DH.HI-14 M6U 102.4 103 0.6   SB2006 M5L 40.85 41.96 1.11 

DH.HI-14 M6L 103.5 104 0.5   SB2006 M6U 65.8 66.1 0.3 

DH.HI-14 M6LL 119.9 120.7 0.8   SB2006 M6L 66.9 67.1 0.2 

DH.HI-15 M3 54.58 55.5 0.92   SB2006 M6LL 78.9 79.3 0.4 

DH.HI-15 M5U 84.6 87.08 2.48   SB2006C M3 5.2 6.26 1.06 

DH.HI-15 M5L 87.08 89.56 2.48   SB2006C M4U 17.7 18.485 0.785 

DH.HI-15 M6U 112.4 113.2 0.8   SB2006C M4L 18.485 19.27 0.785 

DH.HI-15 M6L 113.6 114.2 0.6   SB2006C M5U 37.94 39.7 1.76 

DH.HI-15 M6LL 130.96 131.46 0.5   SB2006C M5L 41.23 42.37 1.14 

DH.HI-16 M3 64.02 65.18 1.16   SB2007 M5UU 12.58 13.24 0.66 

DH.HI-16 M5U 91.44 94.13 2.69   SB2007 M5U 13.46 14.38 0.92 

DH.HI-16 M5L 94.13 96.82 2.69   SB2007 M5L 15.78 17.05 1.27 

DH.HI-16 M6U 114.8 115.5 0.7   SB2007 M6U 39.4 39.6 0.2 

DH.HI-16 M6L 116 116.5 0.5   SB2007 M6L 39.6 39.8 0.2 

DH.HI-17 M3 54.48 55.7 1.22   SB2007 M6LL 52.8 53.3 0.5 

DH.HI-17 M5U 82.6 85.24 2.64   SB2007C M5UU 12.5 13.18 0.68 

DH.HI-17 M5L 85.24 87.88 2.64   SB2007C M5U 13.4 14.36 0.96 

DH.HI-17 M6U 106.62 107 0.38   SB2007C M5L 15.78 17.06 1.28 

DH.HI-17 M6L 107.7 108.6 0.9   SB2008 M6U 13.72 14.305 0.585 

DH.HI-17 M6LL 119.6 120.45 0.85   SB2008 M6L 14.305 14.89 0.585 

DH.HII-01 M3 20.4 21.3 0.9   SB2008 M6LL 34.6 35 0.4 

DH.HII-01 M4U 35.46 36.025 0.565   SB2008C M6U 13.93 14.515 0.585 

DH.HII-01 M4L 36.025 36.59 0.565   SB2008C M6L 14.515 15.1 0.585 

DH.HII-01 M5U 53.84 55.61 1.77   SB2009 M6U 17.2 17.35 0.15 

DH.HII-01 M5L 56.86 58.17 1.31   SB2009 M6L 17.35 17.5 0.15 

DH.HII-01 M6U 77.8 78.4 0.6   SB2009 M6LL 30.2 30.7 0.5 

DH.HII-01 M6L 79 79.6 0.6   SB2010 M4U 15.7 16.15 0.45 

DH.HII-01C M3 20.47 21.42 0.95   SB2010 M4L 16.15 16.6 0.45 

DH.HII-01C M4U 35.47 36.02 0.55   SB2010 M5UU 37.1 37.68 0.58 

DH.HII-01C M4L 36.02 36.57 0.55   SB2010 M5U 37.9 38.86 0.96 

DH.HII-02 M3 57.6 58.23 0.63   SB2010 M5L 40.44 41.9 1.46 

DH.HII-02 M4U 67.66 68.085 0.425   SB2010 M6U 65.8 66 0.2 

DH.HII-02 M4L 68.085 68.51 0.425   SB2010 M6L 66 66.2 0.2 

DH.HII-02 M5U 83.52 85.51 1.99   SB2010 M6LL 76.8 77.15 0.35 

DH.HII-02 M5L 86.4 87.97 1.57   SB2010C M4U 15.56 16.19 0.63 

DH.HII-03 M3 54.78 56.2 1.42   SB2010C M4L 16.19 16.82 0.63 

DH.HII-03 M5U 80.46 83.01 2.55   SB2010C M5UU 36.7 37.42 0.72 

DH.HII-03 M5L 83.01 85.56 2.55   SB2010C M5U 37.68 38.7 1.02 

DH.I-02 M9 76.1 77.3 1.2   SB2010C M5L 40.14 41.7 1.56 

DH.I-02 M10 95.1 95.8 0.7   SB2011 M4U 15.04 15.78 0.74 

DH.I-03 M9 59.34 59.96 0.62   SB2011 M4L 15.78 16.52 0.74 

DH.I-04 M7 41.24 42.84 1.6   SB2011 M5U 35.55 37.37 1.82 

DH.I-04C M7 41.02 43.2 2.18   SB2011 M5L 38.6 40 1.4 

DH.I-05 M6LL 13.68 14.2 0.52   SB2011 M6U 61.8 62.2 0.4 

DH.I-05 M7 76.68 78.76 2.08   SB2011 M6L 63.5 63.8 0.3 

DH.I-05C M6LL 13.71 14.27 0.56   SB2011 M6LL 73.5 73.8 0.3 

DH.I-06 M5U 13.64 15.52 1.88   SB2011C M4U 15.1 15.825 0.725 

DH.I-06 M5L 17.24 18.44 1.2   SB2011C M4L 15.825 16.55 0.725 

DH.I-06 M5L1 19.05 19.35 0.3   SB2011C M5U 35.7 37.5 1.8 

DH.I-06 M5L2 19.7 19.9 0.2   SB2011C M5L 38.7 40.1 1.4 

DH.I-06 M6U 37.3 38.2 0.9   SB2012 M6U 6.2 6.8 0.6 

DH.I-06 M6L 40.4 41.2 0.8   SB2012 M6L 7.6 8 0.4 

DH.I-06 M6LL 52.4 52.9 0.5   SB2012 M6LL 18.8 19.3 0.5 
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DH.I-06C M5U 13.67 15.43 1.76   SB2013 M5UU 23.26 23.9 0.64 

DH.I-06C M5L 17.16 18.58 1.42   SB2013 M5U 24.12 24.94 0.82 

DH.I-06C M5L1 18.84 19.32 0.48   SB2013 M5L 26.6 27.9 1.3 

DH.I-06C M5L2 19.57 19.81 0.24   SB2013 M6U 50.7 51 0.3 

DH.I-07 M3 18.3 19.5 1.2   SB2013 M6L 52.5 52.8 0.3 

DH.I-07 M4U 34.4 35.2 0.8   SB2013 M6LL 62.4 62.7 0.3 

DH.I-07 M4L 35.2 36 0.8   SB2013C M5UU 23.4 24.08 0.68 

DH.I-07 M5U 54.9 57.1 2.2   SB2013C M5U 24.32 25.26 0.94 

DH.I-07 M5L 58.1 59.8 1.7   SB2013C M5L 26.84 28.24 1.4 

DH.I-07C M3 18.34 19.48 1.14   SB2014 M6U 5.2 5.6 0.4 

DH.I-07C M4U 34.44 35.235 0.795   SB2014 M6L 7.3 7.7 0.4 

DH.I-07C M4L 35.235 36.03 0.795   SB2014 M6LL 18.8 19.3 0.5 

DH.I-08 M3 48.8 50.1 1.3   SB2015 M5UU 18.9 19.4 0.5 

DH.I-08 M4U 60.6 61.2 0.6   SB2015 M5U 19.7 20.67 0.97 

DH.I-08 M4L 61.2 61.8 0.6   SB2015 M5L 22.9 23.95 1.05 

DH.I-08 M5U 79.2 80.7 1.5   SB2015 M6U 46.6 46.8 0.2 

DH.I-08 M5L 82.4 84.6 2.2   SB2015 M6L 48.4 48.7 0.3 

DH.I-09 M3 50.2 51.5 1.3   SB2015 M6LL 59.2 59.6 0.4 

DH.I-09 M5U 78.3 80.9 2.6   SB2015C M5UU 18.95 19.45 0.5 

DH.I-09 M5L 80.9 83.5 2.6   SB2015C M5U 19.75 20.65 0.9 

DH.I-10 M3 52.2 53.9 1.7   SB2015C M5L 22.9 23.95 1.05 

DH.I-10 M5U 79.5 81.9 2.4   SB2016 M5U 12.9 14.8 1.9 

DH.I-10 M5L 81.9 84.3 2.4   SB2016 M5L 16.52 17.6 1.08 

DH.I-11 M8 32.24 32.6 0.36   SB2016 M6U 41.5 41.8 0.3 

DH.I-11 M9 89.4 90.4 1   SB2016 M6L 43.4 43.7 0.3 

DH.I-12 M7 42.45 44.45 2   SB2016 M6LL 53.2 53.6 0.4 

DH.I-12C M7 42.4 44.6 2.2   SB2016C M5U 13.14 14.92 1.78 

DH.I-13 M6U 22.6 23.5 0.9   SB2016C M5L 16.64 17.9 1.26 

DH.I-13 M6L 24.6 24.8 0.2   SB2017 M5U 15.16 16.88 1.72 

DH.I-13 M6LL 34.1 34.7 0.6   SB2017 M5L 18.36 19.69 1.33 

DH.I-13 M7 98.76 99.6 0.84   SB2017 M6U 42.7 43 0.3 

DH.I-14 M3 9.39 10.18 0.79   SB2017 M6L 44.6 44.9 0.3 

DH.I-14 M4U 23.3 24.01 0.71   SB2017C M5U 15.21 17 1.79 

DH.I-14 M4L 24.01 24.72 0.71   SB2017C M5L 18.39 19.9 1.51 

DH.I-14 M5U 44.97 46.6 1.63   SB2018 M7 78 80.02 2.02 

DH.I-14 M5L 48.08 49.46 1.38   SB2019 M5U 7.56 9.36 1.8 

DH.I-14 M6U 73.7 74.1 0.4   SB2019 M5L 10.76 12.08 1.32 

DH.I-14 M6L 74.1 74.5 0.4   SB2019 M6U 36.3 36.6 0.3 

DH.I-14 M6LL 87.4 88 0.6   SB2019 M6L 38 38.2 0.2 

DH.I-14C M3 9.4 10.2 0.8   SB2019 M6LL 48.2 48.7 0.5 

DH.I-14C M4U 23.38 24.04 0.66   SB2019C M5U 7.44 8.44 1 

DH.I-14C M4L 24.04 24.7 0.66   SB2019C M5L 10.78 12.08 1.3 

DH.I-14C M5U 44.97 46.78 1.81   SB2020 M7 77.76 79.79 2.03 

DH.I-14C M5L 48.12 49.44 1.32   SB2021 M7 17.5 18.7 1.2 

DH.I-16 M3 47.04 47.91 0.87   SB2021C M7 17.7 18.95 1.25 

DH.I-16 M4U 61.33 61.895 0.565   SB2022 M5U 9.94 11.44 1.5 

DH.I-16 M4L 61.895 62.46 0.565   SB2022 M5L 12.65 13.64 0.99 

DH.I-16 M5U 82.02 83.81 1.79   SB2022 M6U 36 36.3 0.3 

DH.I-16 M5L 85.04 86.6 1.56   SB2022 M6L 37.1 37.4 0.3 

DH.I-17 M3 54.85 55.72 0.87   SB2022 M6LL 51.2 51.6 0.4 

DH.I-17 M4U 68.06 68.545 0.485   SB2022C M5U 9.56 11.2 1.64 

DH.I-17 M4L 68.545 69.03 0.485   SB2022C M5L 12.6 13.52 0.92 

DH.I-17 M5U 84.58 86.495 1.915   SB2023 M5U 25.84 27.48 1.64 

DH.I-17 M5L 86.495 88.41 1.915   SB2023 M5L 29 30.34 1.34 

DH.I-18 M3 51.52 52.64 1.12   SB2023 M6U 48.9 49.4 0.5 

DH.I-18 M5U 78.88 81.49 2.61   SB2023 M6L 50.5 50.8 0.3 

DH.I-18 M5L 81.49 84.1 2.61   SB2023 M6LL 64.6 65.1 0.5 

DH.I-18 M6U 100.58 101.36 0.78   SB2023C M5U 25.8 27.6 1.8 

DH.I-18 M6L 101.74 102.86 1.12   SB2023C M5L 29 30.31 1.31 

DH.I-19 M3 43.52 44.52 1   SB2024 M5U 8.7 10.1 1.4 

DH.I-19 M5U 72.58 74.85 2.27   SB2024 M5L 11.32 12.44 1.12 

DH.I-19 M5L 74.85 77.12 2.27   SB2024 M6U 34.5 35 0.5 

DH.I-19 M6U 93.55 94.15 0.6   SB2024 M6L 35.5 36 0.5 

DH.I-19 M6L 94.76 95.66 0.9   SB2024 M6LL 49.3 49.8 0.5 

DH.I-19 M6LL 107.8 108.4 0.6   SB2024C M5U 8.84 10.2 1.36 

DH.IIJ-01 M3 27.62 28.36 0.74   SB2024C M5L 11.44 12.52 1.08 

DH.IIJ-01 M4U 41.62 42.12 0.5   SB2025 M5U 28.7 30.18 1.48 

DH.IIJ-01 M4L 42.12 42.62 0.5   SB2025 M5L 31.3 32.7 1.4 

DH.IIJ-01 M5U 61.61 63.08 1.47   SB2025 M6U 51.6 52.6 1 

DH.IIJ-01 M5L 64.14 65.54 1.4   SB2025 M6L 53.6 54.2 0.6 

DH.IIJ-01 M6U 84.58 84.88 0.3   SB2025 M6LL 66.2 66.8 0.6 

DH.IIJ-01 M6L 85.26 85.84 0.58   SB2025C M5U 28.54 29.96 1.42 
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DH.IIJ-02 M3 61.05 62.2 1.15   SB2025C M5L 31.1 32.36 1.26 

DH.IIJ-02 M4U 75.23 75.765 0.535   SB2026 M4U 15.45 16.125 0.675 

DH.IIJ-02 M4L 75.765 76.3 0.535   SB2026 M4L 16.125 16.8 0.675 

DH.IIJ-02 M5U 89.23 91.79 2.56   SB2026 M5U 34.78 36.6 1.82 

DH.IIJ-02 M5L 91.79 94.35 2.56   SB2026 M5L 37.4 38.95 1.55 

DH.IIJ-03 M3 55.1 56.1 1   SB2026 M6U 58.8 59.25 0.45 

DH.IIJ-03 M5U 83.9 86.15 2.25   SB2026 M6L 60.6 61.1 0.5 

DH.IIJ-03 M5L 86.15 88.4 2.25   SB2026 M6LL 75.8 76.1 0.3 

DH.IJ-01 M10 60.2 60.7 0.5   SB2026C M4U 15.5 16.2 0.7 

DH.IJ-03 M7 11.9 14.1 2.2   SB2026C M4L 16.2 16.9 0.7 

DH.IJ-03C M7 11.9 14.1 2.2   SB2026C M5U 34.9 36.78 1.88 

DH.IJ-04 M7 37.36 39.15 1.79   SB2026C M5L 37.5 39.18 1.68 

DH.IJ-04C M7 37.35 39.25 1.9   SB2027 M6U 34 34.3 0.3 

DH.IJ-05 M7 74.6 76.6 2   SB2027 M6L 36.6 37 0.4 

DH.IJ-06 M6U 30.7 31 0.3   SB2027 M6LL 47.9 48.2 0.3 

DH.IJ-06 M6L 32.7 33 0.3   SB2028 M4U 13 13.36 0.36 

DH.IJ-06 M6LL 43.8 44.3 0.5   SB2028 M4L 13.36 13.72 0.36 

DH.IJ-07 M5U 27.9 29.75 1.85   SB2028 M5U 30.7 31.78 1.08 

DH.IJ-07 M5L 30.9 32.45 1.55   SB2028 M5L 33.42 34.48 1.06 

DH.IJ-07 M6U 53.2 53.5 0.3   SB2028 M6U 53.8 54.1 0.3 

DH.IJ-07 M6L 54.7 55 0.3   SB2028 M6L 56.2 56.6 0.4 

DH.IJ-07 M6LL 68 68.5 0.5   SB2028 M6LL 71.2 71.6 0.4 

DH.IJ-07C M5U 27.95 29.79 1.84   SB2028C M4U 12.56 13.13 0.57 

DH.IJ-07C M5L 30.97 32.4 1.43   SB2028C M4L 13.13 13.7 0.57 

DH.IJ-08 M4U 12.02 12.71 0.69   SB2028C M5U 30.46 32.2 1.74 

DH.IJ-08 M4L 12.71 13.4 0.69   SB2028C M5L 33.2 34.41 1.21 

DH.IJ-08 M5U 33.42 34.8 1.38   SB2029 M4U 12.66 13.36 0.7 

DH.IJ-08 M5L 36.45 38.08 1.63   SB2029 M4L 13.36 14.06 0.7 

DH.IJ-08 M6U 58.8 59.2 0.4   SB2029 M5U 32.36 34.1 1.74 

DH.IJ-08 M6L 60.8 61.4 0.6   SB2029 M5L 35.18 36.56 1.38 

DH.IJ-08 M6LL 73.8 74.2 0.4   SB2029 M6U 56 56.6 0.6 

DH.IJ-08C M4U 12.18 12.87 0.69   SB2029 M6L 58.1 58.8 0.7 

DH.IJ-08C M4L 12.87 13.56 0.69   SB2029 M6LL 74.6 75 0.4 

DH.IJ-08C M5U 33.72 35.08 1.36   SB2029C M4U 12.38 13.1 0.72 

DH.IJ-08C M5L 36.56 37.96 1.4   SB2029C M4L 13.1 13.82 0.72 

DH.IJ-12 M3 26.1 26.85 0.75   SB2029C M5U 32.16 33.96 1.8 

DH.IJ-12 M4U 38.68 39.4 0.72   SB2029C M5L 34.9 36.22 1.32 

DH.IJ-12 M4L 39.4 40.12 0.72   SB2030 M4U 19.58 20.3 0.72 

DH.IJ-12 M5U 58.53 60.22 1.69   SB2030 M4L 20.3 21.02 0.72 

DH.IJ-12 M5L 61.35 62.55 1.2   SB2030 M5U 37.65 39.325 1.675 

DH.IJ-12 M6U 83.6 84.6 1   SB2030 M5L 39.325 41 1.675 

DH.IJ-12 M6L 85.2 85.8 0.6   SB2030 M6U 61 61.59 0.59 

DH.IJ-12C M3 25.9 26.68 0.78   SB2030 M6L 62.82 63.5 0.68 

DH.IJ-12C M4U 38.84 39.55 0.71   SB2030 M6LL 76.5 77.1 0.6 

DH.IJ-12C M4L 39.55 40.26 0.71   SB2030C M4U 19.75 20.47 0.72 

DH.IJ-13 M3 35.68 36.68 1   SB2030C M4L 20.47 21.19 0.72 

DH.IJ-13 M4U 50.42 51.02 0.6   SB2030C M5U 38.02 39.97 1.95 

DH.IJ-13 M4L 51.02 51.62 0.6   SB2030C M5L 39.97 41.92 1.95 

DH.IJ-13 M5U 68.86 70.49 1.63   SB2031 M4U 14.94 15.66 0.72 

DH.IJ-13 M5L 71.44 72.96 1.52   SB2031 M4L 15.66 16.38 0.72 

DH.IJ-14 M3 39.9 40.85 0.95   SB2031 M5U 34.64 36.44 1.8 

DH.IJ-14 M4U 53.05 53.665 0.615   SB2031 M5L 36.44 38.24 1.8 

DH.IJ-14 M4L 53.665 54.28 0.615   SB2031 M6U 59.3 59.8 0.5 

DH.IJ-14 M5U 76.4 77.6 1.2   SB2031 M6L 61.3 61.9 0.6 

DH.IJ-14 M5L 77.9 78.9 1   SB2031 M6LL 73.9 74.3 0.4 

DH.IJ-14C M3 39.81 40.76 0.95   SB2031C M4U 14.72 15.47 0.75 

DH.IJ-15 M3 60.78 61.9 1.12   SB2031C M4L 15.47 16.22 0.75 

DH.IJ-15 M4U 75 75.6 0.6   SB2031C M5U 34.38 36.04 1.66 

DH.IJ-15 M4L 75.6 76.2 0.6   SB2031C M5L 36.04 37.7 1.66 

DH.IJ-15 M5U 90.4 92.61 2.21   SB2032 M5U 5.64 7.495 1.855 

DH.IJ-15 M5L 92.61 94.82 2.21   SB2032 M5L 7.495 9.35 1.855 

DH.IJ-16 M3 45.35 46.45 1.1   SB2032 M6U 30.7 31.1 0.4 

DH.IJ-16 M5U 77.6 80.1 2.5   SB2032 M6L 33.4 34.1 0.7 

DH.IJ-16 M5L 80.1 82.6 2.5   SB2032 M6LL 47.9 48.4 0.5 

DH.IJ-16 M6U 97.8 98.6 0.8   SB2032C M5U 5.7 7.6 1.9 

DH.IJ-16 M6L 99.25 100.4 1.15   SB2032C M5L 7.6 9.5 1.9 

DH.IJ-17 M3 59 59.95 0.95   SB2033 M4U 7.6 7.8 0.2 

DH.IJ-17 M5U 87.8 90.44 2.64   SB2033 M4L 7.8 8 0.2 

DH.IJ-17 M5L 90.44 93.08 2.64   SB2033 M5U 25.08 27.07 1.99 

DH.IJ-18 M3 44.3 45.7 1.4   SB2033 M5L 27.07 29.06 1.99 

DH.IJ-18 M5U 70.65 73.15 2.5   SB2033 M6U 48.1 49.2 1.1 

DH.IJ-18 M5L 73.15 75.65 2.5   SB2033 M6L 50.6 51.4 0.8 
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DH.IJ-18 M6U 90.18 91.05 0.87   SB2033 M6LL 63.2 63.6 0.4 

DH.IJ-18 M6L 91.75 92.6 0.85   SB2033C M4U 7.4 7.65 0.25 

DH.IJ-18 M6LL 104.65 105.58 0.93   SB2033C M4L 7.65 7.9 0.25 

DH.IJ-18C M3 44.3 45.75 1.45   SB2033C M5U 25.08 27.08 2 

DH.IJ-19 M3 19.45 20.8 1.35   SB2033C M5L 27.08 29.08 2 

DH.IJ-19C M3 19.55 20.9 1.35   SB2034 M5U 22.3 24.05 1.75 

DH.IJ-20 M3 23.72 25.25 1.53   SB2034 M5L 24.05 25.8 1.75 

DH.IJ-20 M5U 47.44 49.045 1.605   SB2034 M6U 45.6 46.1 0.5 

DH.IJ-20 M5L 49.045 50.65 1.605   SB2034 M6L 47.4 48.1 0.7 

DH.IJ-20 M6U 68.93 69.48 0.55   SB2034 M6LL 61.2 61.8 0.6 

DH.IJ-20 M6L 70.43 71.34 0.91   SB2034C M5U 22.22 24 1.78 

DH.IJ-20C M3 23.86 25.35 1.49   SB2034C M5L 24 25.78 1.78 

DH.IJ-20C M5U 47.4 48.885 1.485   SB2035 M4U 11.08 11.765 0.685 

DH.IJ-20C M5L 48.885 50.37 1.485   SB2035 M4L 11.765 12.45 0.685 

DH.IJJ-01 M2U 22.95 23.125 0.175   SB2035 M5U 28.85 30.64 1.79 

DH.IJJ-01 M2L 23.125 23.3 0.175   SB2035 M5L 30.64 32.43 1.79 

DH.IJJ-01 M3 34.9 35.7 0.8   SB2035 M6U 47.4 47.9 0.5 

DH.IJJ-01 M4U 47.85 48.48 0.63   SB2035 M6L 49.1 49.4 0.3 

DH.IJJ-01 M4L 48.48 49.11 0.63   SB2035 M6LL 67.6 68.2 0.6 

DH.IJJ-01 M5U 67 68.34 1.34   SB2035C M4U 11.1 11.9 0.8 

DH.IJJ-01 M5L 69.53 70.68 1.15   SB2035C M4L 11.9 12.7 0.8 

DH.IJJ-01 M6U 89.9 90.5 0.6   SB2035C M5U 28.82 30.66 1.84 

DH.IJJ-01 M6L 91.6 92 0.4   SB2035C M5L 30.66 32.5 1.84 

DH.IJJ-02 M3 33.3 34.38 1.08   SB2036 M5L 5.2 6.54 1.34 

DH.IJJ-02 M4U 45.78 46.41 0.63   SB2036 M6U 26.2 26.8 0.6 

DH.IJJ-02 M4L 46.41 47.04 0.63   SB2036 M6L 28.1 28.6 0.5 

DH.IJJ-02 M5U 66.38 67.955 1.575   SB2036 M6LL 43 43.6 0.6 

DH.IJJ-02 M5L 67.955 69.53 1.575   SB2036C M5L 5.76 6.68 0.92 

DH.IJJ-02C M3 33.22 34.35 1.13   SB2037 M5U 9.62 11.52 1.9 

DH.IJJ-02C M4U 45.91 46.47 0.56   SB2037 M5L 11.52 13.42 1.9 

DH.IJJ-02C M4L 46.47 47.03 0.56   SB2037 M6U 35.1 35.6 0.5 

DH.IJJ-03 M3 38.25 39.45 1.2   SB2037 M6L 37.7 37.9 0.2 

DH.IJJ-03 M5U 70.95 73.35 2.4   SB2037 M6LL 51.8 52.3 0.5 

DH.IJJ-03 M5L 73.35 75.75 2.4   SB2037C M5U 9.65 11.575 1.925 

DH.IJJ-03 M6U 91 91.8 0.8   SB2037C M5L 11.575 13.5 1.925 

DH.IJJ-03 M6L 92.4 92.9 0.5   SB2038 M5U 14.98 16.785 1.805 

DH.IJJ-03C M3 38.3 39.4 1.1   SB2038 M5L 16.785 18.59 1.805 

DH.J-01A M7 24.2 26.3 2.1   SB2038 M6U 31.18 31.68 0.5 

DH.J-01AC M7 24.92 26.78 1.86   SB2038 M6L 33.38 33.7 0.32 

DH.J-01B M7 61.6 63.5 1.9   SB2038 M6LL 51.8 52.39 0.59 

DH.J-02 M9 18.2 18.8 0.6   SB2038C M5U 14.82 16.605 1.785 

DH.J-02 M10 50.05 50.52 0.47   SB2038C M5L 16.605 18.39 1.785 

DH.J-04 M7 65.2 67.4 2.2   SB2039 M6U 19.2 19.8 0.6 

DH.J-05 M5U 15.1 16.7 1.6   SB2039 M6L 21.2 21.8 0.6 

DH.J-05 M5L 17.6 19 1.4   SB2039 M6LL 36.6 37.4 0.8 

DH.J-05 M6U 39.67 40.7 1.03   SB2040 M6U 5.3 6 0.7 

DH.J-05 M6L 40.98 42.1 1.12   SB2040 M6L 6.6 7 0.4 

DH.J-05 M6LL 54.9 55.4 0.5   SB2040 M6LL 21.6 22.4 0.8 

DH.J-06 M2U 22.2 22.45 0.25   SB2041 M5U 12.5 14.27 1.77 

DH.J-06 M2L 22.45 22.7 0.25   SB2041 M5L 14.27 16.04 1.77 

DH.J-06 M3 33.5 34.5 1   SB2041 M6U 31.65 32.2 0.55 

DH.J-06 M4U 46.1 46.8 0.7   SB2041 M6L 34 34.4 0.4 

DH.J-06 M4L 46.8 47.5 0.7   SB2041 M6LL 49.2 49.8 0.6 

DH.J-06 M5U 65.2 67.1 1.9   SB2041C M5U 12.16 13.78 1.62 

DH.J-06 M5L 68 69.7 1.7   SB2041C M5L 13.78 15.4 1.62 

DH.J-07 M2U 27.1 27.4 0.3   SB2042 M5L 3.4 4 0.6 

DH.J-07 M2L 27.4 27.7 0.3   SB2042 M6U 20.2 20.8 0.6 

DH.J-07 M3 43.1 44.4 1.3   SB2042 M6L 22.2 22.6 0.4 

DH.J-07 M4U 56 56.65 0.65   SB2042 M6LL 40.2 40.9 0.7 

DH.J-07 M4L 56.65 57.3 0.65   SB2043 M5U 15.9 17.675 1.775 

DH.J-07 M5U 73.4 75 1.6   SB2043 M5L 17.675 19.45 1.775 

DH.J-07 M5L 75 76.6 1.6   SB2043 M6U 36.7 37.3 0.6 

DH.J-08 M3 36.08 37.4 1.32   SB2043 M6L 38.7 39.3 0.6 

DH.J-08 M5U 69.92 72.26 2.34   SB2043 M6LL 56.2 56.7 0.5 

DH.J-08 M5L 72.26 74.6 2.34   SB2043C M5U 15.82 17.67 1.85 

DH.J-11 M7 45.3 47.25 1.95   SB2043C M5L 17.67 19.52 1.85 

DH.J-11C M7 45.25 47.25 2   SB2044 M6U 10.8 11.1 0.3 

DH.J-12 M6U 32.6 33 0.4   SB2044 M6L 11.1 11.4 0.3 

DH.J-12 M6L 36.3 36.65 0.35   SB2044 M6LL 26.6 27.4 0.8 

DH.J-12 M6LL 43.9 44.3 0.4   SB2045 M6LL 17.1 17.5 0.4 

DH.J-13 M4U 9 9.725 0.725   SB2045 M7 86.5 87.5 1 

DH.J-13 M4L 9.725 10.45 0.725   SB2046 M7 65.3 67.24 1.94 
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DH.J-13 M5U 32.4 33.85 1.45   SB2047 M6LL 13 13.4 0.4 

DH.J-13 M5L 34.8 35.9 1.1   SB2048 M6LL 15.2 15.7 0.5 

DH.J-13 M6U 56 57.2 1.2   SB2048 M7 80.02 82.09 2.07 

DH.J-13 M6L 58 58.7 0.7   SB2049 M7 54.08 55.99 1.91 

DH.J-13C M4U 8.7 9.47 0.77   SB2050 M7 44.26 46.08 1.82 

DH.J-13C M4L 9.47 10.24 0.77   SB2050C M7 44.3 46.1 1.8 

DH.J-13C M5U 32.18 33.66 1.48   SB2051 M7 41.12 42.5 1.38 

DH.J-13C M5L 34.64 36.06 1.42   SB2051C M7 41.08 42.3 1.22 

DH.J-16 M2U 21.23 21.465 0.235   SB2052 M7 66 68.1 2.1 

DH.J-16 M2L 21.465 21.7 0.235   SB2053 M7 39.32 41.2 1.88 

DH.J-16 M3 32.92 33.65 0.73   SB2053C M7 38.82 40.66 1.84 

DH.J-16 M4U 45.82 46.43 0.61   SB2054 M7 49.07 50.95 1.88 

DH.J-16 M4L 46.43 47.04 0.61   SB2054C M7 48.85 50.75 1.9 

DH.J-16 M5U 61.62 63.26 1.64   SB2055 M7 50.41 52.32 1.91 

DH.J-16 M5L 63.26 64.9 1.64   SB2055C M7 50.5 52.38 1.88 

DH.J-16 M6U 83.5 84.1 0.6   SB2056 M7 26.18 27.8 1.62 

DH.J-16 M6L 84.5 85.1 0.6   SB2056C M7 26.42 27.96 1.54 

DH.J-17 M3 30.8 31.7 0.9   SB2057 M7 38.58 39.8 1.22 

DH.J-17 M4U 43.7 44.36 0.66   SB2057C M7 38.68 39.7 1.02 

DH.J-17 M4L 44.36 45.02 0.66   SB2059 M7 12.75 14.02 1.27 

DH.J-17 M5U 64.38 65.925 1.545   SB2059C M7 12.75 14 1.25 

DH.J-17 M5L 65.925 67.47 1.545   SB2060 M9 65.8 66.3 0.5 

DH.J-18 M3 28.75 29.85 1.1   SB2061 M7 36.92 39.08 2.16 

DH.J-18 M5U 59.75 62.15 2.4   SB2062 M7 39.7 41.48 1.78 

DH.J-18 M5L 62.15 64.55 2.4   SB2062C M7 39.8 41.54 1.74 

DH.J-18 M6U 80.8 81.5 0.7   SB2063 M9 41.6 42 0.4 

DH.J-18 M6L 82.1 83.1 1   SB2064 M9 28.7 29.2 0.5 

DH.J-18 M6LL 93.3 93.9 0.6   SB2064 M10 60 60.5 0.5 

DH.J-18C M3 28.65 29.75 1.1   SB2065 M7 47.58 49.4 1.82 

DH.J-19 M3 22.1 22.6 0.5   SB2065C M7 47.98 49.82 1.84 

DH.J-19 M5U 50.03 52.455 2.425   SB2066 M9 35.4 35.9 0.5 

DH.J-19 M5L 52.455 54.88 2.425   SB2067 M8 7.3 7.8 0.5 

DH.J-19 M6U 71.25 71.925 0.675   SB2068 M8 5.1 5.6 0.5 

DH.J-19 M6L 71.925 72.6 0.675   SB2068 M9 35.3 36 0.7 

DH.J-20 M3 14.82 16.22 1.4   SB2069 M7 39 41.1 2.1 

DH.J-20 M4U 31.3 31.9 0.6   SB2069C M7 39 41.1 2.1 

DH.J-20 M4L 31.9 32.5 0.6   SB2070 M7 23.35 25.42 2.07 

DH.J-20 M5U 39.75 42.1 2.35   SB2070C M7 23.18 25.1 1.92 

DH.J-20 M5L 42.1 44.45 2.35   SB2071 M7 44.6 46.8 2.2 

DH.J-20 M6U 58.65 59.27 0.62   SB2071C M7 44.85 47 2.15 

DH.J-20 M6L 60.02 61.15 1.13   SB2072 M7 25.25 27.2 1.95 

DH.J-20 M6LL 73.4 74.2 0.8   SB2072C M7 25.15 27.1 1.95 

DH.J-20C M3 14.6 16.1 1.5   SB2073 M7 35.35 37.2 1.85 

DH.J-20C M4U 31.1 31.7 0.6   SB2073C M7 35.3 37.15 1.85 

DH.J-20C M4L 31.7 32.3 0.6   SB2074 M7 61.36 63.32 1.96 

DH.J-20C M5U 39.4 41.775 2.375   SB2075 M7 3.4 4.25 0.85 

DH.J-20C M5L 41.775 44.15 2.375   SB2075C M7 3.3 4.4 1.1 

DH.J-21 M3 16.4 17.7 1.3   SB2076 M7 34.8 36.8 2 

DH.J-21 M4U 28.47 28.935 0.465   SB2076C M7 35.5 37.5 2 

DH.J-21 M4L 28.935 29.4 0.465   SB2077 M7 48.05 50 1.95 

DH.J-21 M5U 41.9 44.37 2.47   SB2077C M7 48 50 2 

DH.J-21 M5L 44.37 46.84 2.47   SB2078 M7 60.32 62.22 1.9 

DH.J-21 M6U 59.77 60.46 0.69   SB2079 M7 19.61 21.83 2.22 

DH.J-21 M6L 61.25 62.97 1.72   SB2079C M7 19.6 21.09 1.49 

DH.J-21 M6LL 76.9 77.3 0.4   SB2081 M7 15.3 17.48 2.18 

DH.J-21C M3 16.48 17.74 1.26   SB2081C M7 15.3 17.51 2.21 

DH.J-21C M4U 28.58 29.065 0.485   SB2082 M7 49.82 51.94 2.12 

DH.J-21C M4L 29.065 29.55 0.485   SB2082C M7 49.9 52.24 2.34 

DH.J-21C M5U 41.95 44.07 2.12   SB2083 M7 54.68 56.84 2.16 

DH.J-21C M5L 44.07 46.19 2.12   SB2084 M6LL 7.5 8.4 0.9 

DH.JJK-01 M3 27.03 27.98 0.95   SB2084 M7 72.3 74.68 2.38 

DH.JJK-01 M4U 42.58 43.215 0.635   SB2085 M6LL 16.2 16.9 0.7 

DH.JJK-01 M4L 43.215 43.85 0.635   SB2085 M7 81.33 83.28 1.95 

DH.JJK-01 M5U 62.42 63.76 1.34   SB2086 M6U 13 13.5 0.5 

DH.JJK-01 M5L 63.76 65.1 1.34   SB2086 M6L 15.2 15.8 0.6 

DH.JJK-01 M6U 76.3 76.9 0.6   SB2086 M6LL 29 29.5 0.5 

DH.JJK-01 M6L 79 80 1   SB2087 M7 29 30.76 1.76 

DH.JJK-01C M3 27.18 28.08 0.9   SB2087C M7 29.1 30.9 1.8 

DH.JJK-01C M4U 42.55 43.225 0.675   SB2088 M6U 4.1 4.6 0.5 

DH.JJK-01C M4L 43.225 43.9 0.675   SB2088 M6L 5.6 6.2 0.6 

DH.JJK-02 M3 27.05 28 0.95   SB2088 M6LL 21.4 22 0.6 

DH.JJK-02 M4U 46.2 46.4 0.2   SB2088 M7 90.1 92.3 2.2 
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DH.JJK-02 M4L 46.4 46.6 0.2   SB2089 M6U 16.37 17.8 1.43 

DH.JJK-02 M5U 60.95 63.125 2.175   SB2089 M6L 18.3 18.7 0.4 

DH.JJK-02 M5L 63.125 65.3 2.175   SB2089 M6LL 35 35.7 0.7 

DH.JJK-02 M6U 79.6 80.7 1.1   SB2090 M6U 14.1 15.87 1.77 

DH.JJK-02 M6L 81.2 82.4 1.2   SB2090 M6L 16.5 16.9 0.4 

DH.JJK-02 M6LL 92.4 93.35 0.95   SB2090 M6LL 32.9 33.5 0.6 

DH.JJK-02C M3 27 27.95 0.95   SB2091 M6U 13.7 15 1.3 

DH.JK-05 M7 29.5 31.5 2   SB2091 M6L 15.5 15.8 0.3 

DH.JK-05C M7 29.5 31.5 2   SB2091 M6LL 33.5 34.5 1 

DH.JK-06 M7 51.6 53.98 2.38   SB2091 M7 93.04 94.98 1.94 

DH.JK-06C M7 51.7 53.7 2   SB2092 M5U 11.98 13.84 1.86 

DH.JK-07 M6U 17.9 18.3 0.4   SB2092 M5L 13.84 15.7 1.86 

DH.JK-07 M6L 18.9 19.4 0.5   SB2092 M6U 28 29.2 1.2 

DH.JK-07 M6LL 34.8 35.5 0.7   SB2092 M6L 29.75 30.15 0.4 

DH.JK-07 M7 97.3 99.4 2.1   SB2092 M6LL 48.6 49.2 0.6 

DH.JK-08 M5U 13.9 15.95 2.05   SB2092C M5U 12 13.8 1.8 

DH.JK-08 M5L 16.35 18.1 1.75   SB2092C M5L 13.8 15.6 1.8 

DH.JK-08 M6U 38.2 38.7 0.5   SB2093 M5U 13.74 15.56 1.82 

DH.JK-08 M6L 40.6 40.9 0.3   SB2093 M5L 15.56 17.38 1.82 

DH.JK-08 M6LL 55.3 55.8 0.5   SB2093 M6U 29.1 29.6 0.5 

DH.JK-08C M5U 14.1 15.8 1.7   SB2093 M6L 31.1 31.7 0.6 

DH.JK-08C M5L 16.22 17.85 1.63   SB2093 M6LL 51.9 52.3 0.4 

DH.JK-09 M3 7 7.64 0.64   SB2093C M5U 13.7 15.6 1.9 

DH.JK-09 M4U 22.52 23.24 0.72   SB2093C M5L 15.6 17.5 1.9 

DH.JK-09 M4L 23.24 23.96 0.72   SB2094 M7 25.75 27.79 2.04 

DH.JK-09 M5U 39.92 41.52 1.6   SB2094C M7 25.98 27.67 1.69 

DH.JK-09 M5L 41.52 43.12 1.6   SB2095 M7 57.74 59.54 1.8 

DH.JK-09 M6U 63.9 65.2 1.3   SB2096 M6U 14.8 15.3 0.5 

DH.JK-09 M6L 65.8 66.4 0.6   SB2096 M6L 18 18.4 0.4 

DH.JK-09 M6LL 79 80 1   SB2096 M6LL 33 33.8 0.8 

DH.JK-09C M3 7.1 7.6 0.5   SB2097 M7 21.25 23.25 2 

DH.JK-09C M4U 22.74 23.4 0.66   SB2097C M7 21.55 23.55 2 

DH.JK-09C M4L 23.4 24.06 0.66   SB2098 M6U 23.2 23.8 0.6 

DH.JK-09C M5U 40.02 41.6 1.58   SB2098 M6L 24.4 24.8 0.4 

DH.JK-09C M5L 41.6 43.18 1.58   SB2098 M6LL 38.6 39.2 0.6 

DH.JK-10 M3 9.26 10.36 1.1   SB2099 M6U 20.5 20.7 0.2 

DH.JK-10 M4U 23.7 24.3 0.6   SB2099 M6L 21.9 22.3 0.4 

DH.JK-10 M4L 24.3 24.9 0.6   SB2099 M6LL 36.9 37.3 0.4 

DH.JK-10 M5U 41.88 43.775 1.895   SB2099 M7 96.86 99.18 2.32 

DH.JK-10 M5L 43.775 45.67 1.895   SB2100 M6LL 8 8.4 0.4 

DH.JK-10 M6U 63.96 64.9 0.94   SB2100 M7 69.1 71.3 2.2 

DH.JK-10 M6L 65.68 66.24 0.56   SB2101 M7 56.7 59.05 2.35 

DH.JK-10 M6LL 79.2 79.7 0.5   SB2102 M7 82.94 85 2.06 

DH.JK-10C M3 9.32 10.54 1.22   SB2103 M7 69.78 71.5 1.72 

DH.JK-10C M4U 23.78 24.35 0.57             

Table A1.4. A list of thicknesses of coal in borehole intercepts in the BNR area of interest. 
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REPORT OF ANALYSIS - PT SUCOFINDO 

COAL FROM SAMANTAKA - RIAU 

Sample delivered in unsealed plastic bags 

Sample  TM IM AC VM FC TS HGI H  GAD GAR NAR  GAD-GAR GAR-NAR GAD-NAR 

   % % % % % % Unit   Kcal/kg Kcal/kg Kcal/kg  Kcal/kg Kcal/kg Kcal/kg 

BH-16-5-1   44.94% 14.17% 14.11% 53.21% 19.41% 0.26% 53 2.56%  4,738 3,039 2,816  1,699 223 1,922 

BH-16-5-2   42.42% 14.36% 6.09% 44.23% 35.29% 0.29% 61 2.88%  5,225 3,513 3,271  1,712 242 1,954 

BH-16-5-3   42.08% 14.52% 10.36% 62.66% 12.46% 0.98% 83 2.34%  4,936 3,345 3,131  1,591 213 1,805 

BH-12-7-1   45.16% 14.42% 7.07% 43.93% 34.58% 0.41% 55 2.79%  5,155 3,303 3,066  1,852 237 2,089 

BH-12-7-2   35.54% 14.25% 22.98% 60.63% 2.14% 0.38% 82 3.52%  4,054 3,047 2,772  1,007 276 1,282 

BH-12-7-3   36.52% 14.10% 15.96% 42.01% 27.93% 0.35% 81 4.19%  4,777 3,530 3,219  1,247 311 1,558 

BH-16-12-1   41.36% 14.53% 3.91% 46.62% 34.94% 0.38% 68 4.50%  5,583 3,830 3,500  1,753 330 2,083 

BH-16-12-2   42.84% 14.47% 9.51% 54.29% 21.73% 0.36% 80 3.90%  5,014 3,351 3,053  1,663 297 1,961 

BH-16-12-3   39.34% 14.57% 4.31% 45.88% 35.24% 0.44% 88 3.90%  5,497 3,903 3,605  1,594 298 1,892 

BH-16-12-4   44.62% 14.37% 7.23% 43.63% 34.77% 0.70% 85 3.25%  5,297 3,426 3,164  1,871 262 2,133 

BH-16-6-1   43.51% 14.52% 9.46% 40.73% 35.29% 0.51% 59 3.38%  5,042 3,332 3,062  1,710 270 1,980 

BH-16-6-2   40.45% 14.34% 5.13% 44.89% 35.64% 0.28% 82 3.38%  5,524 3,840 3,572  1,684 269 1,952 

BH-16-4-1   43.00% 14.42% 9.39% 41.48% 34.71% 0.26% 57 3.38%  5,074 3,380 3,110  1,694 269 1,964 

BH-15B-1-1   35.38% 14.23% 1.85% 42.59% 41.33% 0.34%  3.38%  5,713 4,304 4,036  1,409 268 1,677 

BH-15B-1-2   38.07% 14.51% 1.58% 42.38% 41.53% 0.32% 54 3.38%  5,731 4,152 3,882  1,579 270 1,849 

BH-11-2   35.29% 13.94% 22.62% 53.86% 9.58% 0.72% 65 3.38%  4,077 3,066 2,799  1,011 266 1,278 

BH-16-7-1   32.59% 13.89% 13.96% 38.96% 38.19% 0.27%  3.38%  4,946 3,872 3,606  1,074 266 1,340 

                   

Average   40.18% 14.33% 9.74% 47.12% 29.10% 0.43% 70 3.38%  5,081 3,543 3,275  1,538 269 1,807 

Table A1.5. Results of the borehole sampling (2011) of the seams intercepted in the area of interest. The data is presented as provided from BNR. 

(Note: TM = total moisture, IM = inherent moisture, AC = ash content, FC = fixed carbon, TS = total sulphur, HGI = Hardgrove Grindability Index, GAD = gross air dried, GAR = gross as received, NAR = net 
as received) 
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TP-01 M7 0.00 1.90 39.78 13.54 5.66 40.79 40.01 0.27 3935 5650 1.37 43 

DH.E-04C M5U 19.50 20.55 36.30 11.73 34.50 30.53 23.24 0.36 2473 3427 1.56 83 

DH.E-04C M5L 36.28 36.85 38.07 13.51 27.53 32.63 26.33 0.32 2767 3864 1.55 56 

DH.E-06C M3 46.50 47.80 34.14 12.53 18.25 39.30 29.92 0.23 3820 5073 1.42 67 

DH.E-06C M3 48.10 48.60 38.98 15.83 4.08 43.00 37.09 0.19 4191 5781 1.33 53 

DH.G-02C M4 20.92 22.36 39.44 12.96 18.79 35.88 32.37 0.25 3223 4632 1.44 49 

DH.G-02C M5U 39.72 40.48 37.51 14.93 23.40 32.94 28.73 0.81 3078 4190 1.48 51 

DH.G-02C M5L 42.56 43.48 38.83 13.71 16.74 34.82 34.73 0.38 3333 4702 1.49 52 

DH.G-04C M3 21.74 22.98 44.31 15.09 10.71 38.18 36.02 0.26 3252 4959 1.42 40 

DH.G-04C M4 34.72 36.02 44.49 13.20 14.53 37.43 34.84 0.25 3102 4851 1.45 38 

DH.H-03C M7 33.90 35.05 44.41 15.35 10.27 38.28 36.10 0.33 3276 4989 1.41 41 

DH.I-04C M7 41.02 43.20 36.72 10.74 19.73 38.34 31.19 0.22 3360 4740 1.48 63 

DH.I-06C M5U 13.67 15.43 44.12 12.11 16.49 37.49 33.91 0.28 2983 4691 1.49 52 

DH.I-06C M5L 17.16 18.58 43.41 13.93 8.90 42.67 34.50 0.27 3472 5280 1.41 58 

DH.I-07C M3 18.34 19.48 46.68 12.01 13.85 39.85 34.29 0.24 2975 4910 1.46 48 

DH.I-07C M4 34.44 36.03 46.42 13.37 8.87 39.29 38.56 0.20 3159 5108 1.44 55 

DH.J-01AC M7 24.92 26.78 37.97 13.01 10.13 38.78 38.08 0.23 3811 5344 1.41 45 

DH.K-05C M5 15.00 18.26 46.40 13.46 6.63 42.10 37.81 0.21 3316 5354 1.39 53 

DH.M-04C M9 20.32 21.24 42.93 12.73 3.68 43.63 39.96 0.55 3837 5867 1.37 64 

              

AVERAGE 41.10 13.35 14.35 38.21 34.09 0.31 3335 4916 1.44 53 

Table A1.6. Results of analysis from Geoservices laboratory in the recent borehole sampling (2012) of the seams intercepted in the area of interest. 
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DH.H-11C M5U 12.15 13.9 43.34 13.21 16.08 36.18 34.53 0.41 3049 4671 1.46 44 

DH.HI-05C M4 17.3 18.8 48.34 14.79 5.29 40.68 39.24 0.24 3231 5330 1.39 49 

DH.HI-05C M5U 38.3 40.1 45.77 15.96 9.94 38.08 36.02 0.34 3159 4896 1.41 45 

DH.HI-05C M5L 41.4 42.65 45.00 15.04 7.65 41.80 35.51 0.22 3413 5272 1.37 63 

DH.I-12C M7 42.4 43.5 42.75 14.77 10.70 38.19 36.34 0.19 3512 5228 1.40 57 

DH.I-12C M7 43.5 44.6 44.37 15.61 6.29 41.31 36.79 0.18 3655 5545 1.35 56 

DH.I-14C M4 23.38 24.7 48.11 15.99 5.03 39.63 39.35 0.21 3247 5257 1.40 45 

DH.I-14C M5U 44.97 46.78 47.01 14.52 8.53 39.17 37.78 0.29 3188 5142 1.42 42 

DH.I-14C M5L 48.12 49.44 45.88 15.62 6.11 41.99 36.28 0.19 3435 5356 1.36 59 

DH.IJ-03C M7 11.9 13 38.16 14.90 13.73 37.35 34.02 0.16 3667 5046 1.41 63 

DH.IJ-03C M7 13 14.1 27.88 11.95 36.82 27.35 23.88 0.08 2913 3557 1.60 45 

DH.IJ-04C M7 37.35 38.35 42.35 15.02 7.05 40.00 37.93 0.18 3702 5457 1.38 53 

DH.IJ-04C M7 38.35 39.25 38.09 12.02 15.62 40.49 31.87 0.11 3654 5192 1.43   

DH.IJ-07C M5U 27.95 28.9 45.54 14.39 13.47 37.78 34.36 0.25 3073 4830 1.43 48 

DH.IJ-07C M5U 28.9 29.79 45.85 15.29 15.11 35.67 33.93 0.36 2989 4533 1.47 46 

DH.IJ-07C M5L 30.97 32.4 45.35 16.02 6.30 42.32 35.36 0.21 3485 5356 1.36 62 

DH.IJ-08C M4 12.18 13.56 48.22 16.05 5.05 39.71 39.19 0.20 3247 5264 1.38 49 

DH.IJ-08C M5U 33.72 35.08 47.32 13.95 6.55 39.74 39.76 0.30 3224 5267 1.41 46 

DH.IJ-08C M5L 36.56 37.96 47.36 15.68 4.10 42.17 38.05 0.20 3414 5469 1.37 54 

DH.J-11C M7 45.25 46 43.48 13.76 10.43 38.92 36.89 0.23 3477 5306 1.40 65 

DH.J-11C M7 46.25 47.25 42.63 13.65 4.27 43.35 38.73 0.14 3851 5797 1.36 61 

DH.J-13C M4 8.7 9.5 46.91 15.69 5.10 41.64 37.57 0.20 3426 5441 1.37 48 

DH.J-13C M4 9.5 10.24 48.50 16.82 4.43 37.73 41.02 0.18 3248 5246 1.39 40 

DH.J-13C M5U 32.18 33.66 46.79 15.74 6.92 38.99 38.35 0.24 3289 5208 1.40 44 

DH.J-13C M5L 34.64 36.06 46.85 15.22 5.07 42.27 37.44 0.17 3467 5530 1.37   

DH.JK-05C M7 29.5 30.5 38.55 15.39 12.81 38.28 33.52 0.15 3682 5070 1.39 55 

DH.JK-05C M7 30.5 31.5 41.72 14.75 3.57 43.36 38.32 0.13 3971 5808 1.34 56 

DH.JK-06C M7 51.7 52.7 40.95 15.86 6.54 40.96 36.64 0.14 3849 5485 1.35   

DH.JK-06C M7 52.7 53.7 39.08 14.97 9.49 41.04 34.50 0.10 3863 5392 1.38   

DH.JK-08C M5U 14.2 15.7 47.29 13.46 8.95 39.10 38.49 0.26 3007 5052 1.47 39 

DH.JK-08C M5L 16.32 17.75 46.11 13.29 5.84 43.74 37.13 0.23 3394 5461 1.45 45 

DH.JK-09C M4 22.74 24.06 45.68 14.29 5.37 40.24 40.10 0.18 3433 5417 1.41 41 

DH.JK-09C M5U 40.02 41.02 46.93 14.32 7.28 38.91 39.49 0.22 3270 5280 1.43   

DH.JK-09C M5L 41.02 42.02 45.54 14.48 9.71 38.61 37.20 0.19 3248 5100 1.42   

DH.JK-09C M5L 42.02 43.18 47.64 14.45 5.06 43.10 37.39 0.13 3426 5598 1.38   
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DH.JK-10C M3 9.42 10.44 47.50 10.39 8.12 44.12 37.37 0.30 3157 5388 1.46 52 

DH.JK-10C M4 23.88 24.82 47.95 16.25 3.90 39.77 40.07 0.23 3210 5165 1.44 34 

DH.JK-10C M5U 42.08 43.36 48.99 15.82 3.98 41.00 39.20 0.21 3168 5228 1.44 44 

DH.JK-10C M5L 43.74 44.66 45.83 15.11 8.72 38.96 37.21 0.24 3123 4894 1.51 41 

DH.JK-10C M5L 44.66 45.58 43.45 14.09 6.36 43.60 35.95 0.17 3516 5342 1.46 47 

DH.K-09C M7 14.6 15.65 42.16 14.31 5.43 41.15 39.11 0.21 3780 5600 1.37 57 

DH.K-09C M7 15.65 16.7 30.94 11.85 30.39 30.85 26.91 0.11 3147 4017 1.52 49 

DH.K-11C M4 8.58 9.8 47.65 13.22 5.11 42.02 39.65 0.27 3253 5393 1.49 43 

DH.K-11C M5U 25.88 27.09 45.08 14.07 6.05 40.82 39.05 0.26 3351 5243 1.47 47 

DH.K-11C M5L 27.09 28.3 44.92 11.80 9.66 41.48 37.06 0.26 3166 5070 1.47 48 

DH.K-11C M5L 28.3 29.51 45.47 11.78 4.98 44.60 38.64 0.23 3427 5544 1.45 55 

DH.K-12C M4 26.5 27.75 47.41 15.93 5.59 39.31 39.17 0.18 3291 5261 1.37 43 

DH.K-12C M5U 42.65 44.65 45.23 15.77 7.58 39.83 36.82 0.23 3367 5178 1.38 50 

DH.K-12C M5L 44.65 46.6 46.21 15.57 4.62 42.21 37.60 0.20 3529 5539 1.37 59 

DH.KL-04C M7 31.74 33.86 37.38 13.97 13.80 38.29 33.94 0.15 3736 513 1.43 55 

DH.KL-07C M5U 7.82 9.53 46.82 15.80 7.85 38.17 38.18 0.23 3205 5075 1.43 46 

DH.KL-07C M5L 9.53 11.23 46.12 15.82 6.43 42.72 35.03 0.12 3447 5385 1.35 69 

DH.KL-08C M4 14.1 15.3 47.32 15.65 5.56 40.32 38.47 0.22 3304 5290 1.38 45 

DH.KL-08C M5U 30.6 32.2 44.85 15.20 5.76 42.91 36.13 0.16 3554 5465 1.37 62 

DH.KL-08C M5L 32.2 33.76 43.02 14.81 10.25 41.06 33.38 0.16 3477 5199 1.40 68 

DH.KL-09C M4 16.18 17.26 48.22 15.46 6.18 39.44 38.92 0.25 3206 5235 1.39 45 

DH.KL-09C M5U 31.36 33.15 47.43 13.22 8.28 40.37 38.13 0.30 3205 5291 1.42 47 

DH.KL-09C M5L 33.15 34.92 45.69 15.32 7.73 40.43 36.52 0.19 3338 5204 1.37 56 

DH.KL-10C M4 21.94 23.04 46.31 15.05 8.88 38.66 37.41 0.23 3227 5106 1.42 40 

DH.KL-10C M5U 40.42 41.8 45.68 16.00 8.70 39.26 36.04 0.22 3297 5099 1.41 49 

DH.KL-10C M5L 41.8 43.17 47.51 16.64 4.39 42.04 36.93 0.16 3459 5494 1.35 57 

DH.L-10CR M5U 2.7 4.33 47.58 15.35 5.44 41.45 37.76 0.21 3312 5349 1.36 59 

DH.L-10CR M5L 4.33 5.95 46.28 15.81 4.61 44.12 35.46 0.16 3550 5563 1.34 68 

DH.L-11C M5U 14.6 16.5 47.28 15.80 8.40 38.90 36.90 0.18 3181 5080 1.39 46 

DH.L-11C M5L 16.5 18.37 44.22 13.44 10.80 41.61 34.15 0.14 3404 5283 1.40 70 

DH.L-12C M4 21.36 22.55 48.68 14.37 4.62 42.22 38.79 0.21 3262 5442 1.39 49 

DH.L-12C M5U 38.08 40 48.47 15.74 4.23 41.36 38.67 0.20 3286 5373 1.37 52 

DH.L-12C M5L 40 41.92 46.84 13.66 4.50 45.14 36.70 0.17 3489 5666 1.36 63 

DH.LM-03C M7 26.95 29.05 40.60 14.11 10.12 40.52 35.25 0.17 3692 5339 1.40 58 

DH.LM-07C M5U 2.36 4.3 48.49 14.11 5.72 41.02 39.15 0.22 3235 5395 1.38 48 

DH.LM-07C M5L 4.3 6.18 47.21 16.99 3.64 42.76 36.61 0.16 3468 5453 1.35 58 

DH.M-07C M7 33.5 35.8 41.56 15.70 9.02 38.88 36.40 0.16 3618 5219 1.39 57 

DH.MN-03C M7 36.2 38.15 41.78 14.94 5.86 41.97 37.23 0.15 3817 5576 1.37 58 

DH.MN-04C M7 35.4 38.1 40.13 14.94 12.86 38.55 33.65 0.22 3600 5114 1.41 58 

DH.N-07C M7 27 29.58 40.46 16.00 14.69 36.96 32.35 0.18 3455 4875 1.42 58 

DH.N-08C M7 32.19 34.32 39.01 12.87 8.96 42.54 35.63 0.18 3853 5505 1.39 55 



PT GMT Indonesia BNR Coal Project 

 

1179 BNR.IQPR.2016.07  

 

DH.NO-03C M7 11.9 13.92 44.08 13.21 10.22 41.02 35.55 0.17 3489 5415 1.40 62 

DH.NO-05C M7 34.7 36.9 41.55 13.96 12.77 37.95 35.32 0.18 3471 5109 1.42 58 

DH.O-06C M7 19.67 22.05 44.50 14.63 6.72 40.35 38.30 0.16 3602 5541 1.38 59 

DH.O-07C M7 29.9 32.24 42.58 14.96 9.82 39.71 35.51 0.15 3593 5321 1.39 64 

SB2004C M5U 12.4 14.35 46.41 14.89 12.24 37.64 35.23 0.30 3048 4841 1.45 46 

SB2006C M3 5.2 6.26 49.99 16.18 4.58 41.09 38.15 0.26 3197 5359 1.38 54 

SB2017C M5U 15.21 17 46.27 14.44 14.38 36.79 34.39 0.28 2978 4742 1.47 48 

SB2021C M7 17.7 18.95 39.30 15.29 6.80 41.68 36.23 0.16 3931 5486 1.35 62 

SB2024C M5U 8.84 10.2 46.96 14.71 10.39 38.84 36.06 0.33 3100 4985 1.44 48 

SB2031C M4 14.72 16.22 47.96 15.99 4.22 42.48 37.31 0.18 3396 5483 1.38 54 

SB2037C M5 9.65 13.5 46.49 15.30 6.58 40.89 37.23 0.18 3370 5334 1.40 57 

SB2038C M5 14.82 18.39 46.20 15.44 6.14 41.53 36.89 0.18 3417 5370 1.39 59 

SB2041C M5 12.16 15.4 47.99 16.52 2.92 42.50 38.06 0.18 3437 5516 1.37 65 

SB2051C M7 41.08 42.3 40.10 14.98 7.60 41.23 36.19 0.14 3874 5499 1.35 62 

SB2069C M7 39 41.1 41.96 15.34 6.81 41.37 36.48 0.15 3737 5451 1.37 59 

SB2071C M7 44.85 47 40.51 14.45 6.10 41.46 37.99 0.16 3870 5565 1.41 57 

SB2072C M7 25.15 27.1 38.43 15.75 8.77 39.70 35.78 0.18 3863 5286 1.39 60 

SB2073C M7 35.3 37.15 40.07 15.94 6.29 41.87 35.90 0.15 3940 5526 1.36 62 

SB2075C M7 3.3 4.4 44.61 13.98 2.42 44.40 39.20 0.18 3793 5890 1.34 62 

SB2076C M7 35.5 37.5 42.89 15.17 6.11 41.80 36.92 0.16 3755 5577 1.35 59 

SB2077C M7 48 50 39.28 16.45 8.45 39.32 35.78 0.17 3855 5304 1.38 62 

SB2079C M7 19.6 21.09 39.79 14.74 4.64 41.45 39.07 0.18 3942 5582 1.37 51 

SB2081C M7 15.3 17.51 40.89 14.94 9.36 40.07 35.63 0.15 3661 5268 1.37 55 

SB2082C M7 49.9 52.24 39.15 15.72 8.03 39.07 36.58 0.15 3848 5329 1.39 56 

SB2087C M7 29.1 30.9 39.67 16.07 8.81 39.87 35.25 0.17 3749 5215 1.39 59 

SB2094C M7 25.98 27.67 41.94 16.06 5.03 41.75 37.16 0.16 3853 5571 1.35 62 

SB2097C M7 21.55 23.55 40.26 14.86 9.64 40.46 35.04 0.18 3746 5338 1.37 64 

M5.02C SEDIMENT 7.85 7.95 20.41 3.91 76.20 19.86 0.03 0.08 390 471 2.90   

M5.02C M5 7.95 8.05 48.31 14.32 3.97 45.53 36.18 0.17 3484 5775 1.32   

M5.02C M5 8.05 8.87 47.23 14.69 4.14 45.32 35.85 0.18 3548 5736 1.33 63 

M5.02C M5 8.87 8.97 41.42 11.09 36.92 27.40 24.59 0.19 2226 3378 1.65   

M5.02C SEDIMENT 8.97 9.07 30.69 7.04 73.58 13.32 6.06 0.08 634 850 2.06   

M5.05C M5 10.7 13.33 48.24 14.13 3.79 43.58 38.50 0.18 3395 5633 1.37 68 

M5.08C M5 4.55 5.83 49.88 14.32 4.38 42.77 38.53 0.17 3282 5610 1.37 69 

M5.10C SEDIMENT 9.05 9.15 47.30 14.27 22.33 33.49 29.91 0.16 2525 4107 1.51   

M5.10C M5 9.15 9.25 47.52 15.85 2.89 42.79 38.47 0.23 3522 5648 1.35   

M5.10C M5 9.25 12.12 43.57 15.80 9.23 38.28 36.69 0.25 3467 5173 1.39 54 
M5.10C (duplicate above)       42.34 16.60 9.14 38.80 35.46 0.26 3531 5108 1.37 56 

M5.10C M5 12.12 12.22 43.00 14.13 10.51 44.68 30.68 0.18 3642 5487 1.34   

M5.10C SEDIMENT 12.22 12.32 28.48 5.70 71.15 13.49 9.66 0.09 1085 1430 2.04   

M5.13C M5L 9.55 9.65 45.97 13.89 16.85 34.57 34.69 0.24 2883 4594 1.43   
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M5.13C M5L 9.65 10.9 47.35 15.79 5.89 39.71 38.61 0.25 3330 5326 1.35 55 
M5.13C (duplicate above)       46.09 14.62 6.67 40.84 37.87 0.25 3391 5371 1.37 59 

M5.13C M5L 10.9 11 48.64 15.03 4.00 42.80 38.17 0.22 3392 5612 1.32   

M5.14C M5L 10.86 11.87 47.76 14.57 2.91 44.08 38.44 0.22 3504 5731 1.34 68 

M5.15C SEDIMENT 6.45 6.55 29.77 7.37 81.20 9.79 1.64 0.09 318 419 2.29   

M5.15C M5 6.55 6.65 49.62 16.98 3.71 41.40 37.91 0.20 3241 5340 1.35   

M5.15C M5 6.65 7.6 48.10 16.18 4.21 43.03 36.58 0.20 3376 5453 1.36 60 

M5.15C M5 7.6 7.7 47.88 15.45 4.66 43.72 36.17 0.20 3419 5546 1.33   

M5.15C SEDIMENT 7.7 7.8 18.97 2.40 87.27 7.48 2.85 0.07 542 653 2.37   

M5.18C SEDIMENT 4.47 4.57 42.69 12.95 38.51 24.34 24.20 0.25 1968 2989 1.69   

M5.18C M5 4.57 4.67 48.09 17.32 3.84 42.02 36.82 0.25 3446 5489 1.34   

M5.18C M5 4.67 4.9 48.78 17.06 3.98 40.57 38.39 0.24 3369 5455 1.34 67 

M5.18C M5 4.9 5 46.64 16.61 6.21 40.41 36.77 0.22 3407 5325 1.34   

M5.18C SEDIMENT 5 5.1 26.77 8.02 59.50 20.51 11.97 0.11 1857 2333 1.83   

M5.23C M5U 11.01 12.41 45.88 16.82 17.10 33.80 32.28 0.38 2830 4350 1.46 52 

M5.23C M5L 14.2 15.15 47.22 15.01 5.33 43.06 36.60 0.23 3424 5513 1.36 56 

M5.24C SEDIMENT 17.05 17.15 37.39 5.83 82.77 11.16 0.24 0.05 127 191 2.40   

M5.24C M5UU 17.15 17.25 48.83 17.24 7.44 38.89 36.43 0.38 3142 5082 1.36   

M5.24C M5UU 17.25 17.4 50.11 19.65 4.17 37.90 38.28 0.37 3168 5103 1.34   

M5.24C M5UU 17.4 17.5 49.34 19.83 5.45 37.67 37.05 0.35 3173 5022 1.33   

M5.24C SEDIMENT 17.5 17.6 36.47 8.27 72.96 14.00 4.77 0.18 292 421 2.17   

M5.24C M5U 18 18.75 46.27 14.66 19.97 33.69 31.68 0.43 2661 4226 1.50 57 

M5.24C M5L 20.25 21.5 48.92 17.15 3.43 42.14 37.28 0.20 3372 5470 1.35 65 

M5.25C M5U 10.65 11.5 46.54 14.50 12.03 36.71 36.76 0.36 3024 4836 1.46 50 

M5.25C M5L 13.35 14.65 48.24 14.53 3.81 44.34 37.32 0.22 3446 5690 1.36 61 

M5.26C M5UU 3.28 3.38 45.87 16.43 6.84 41.45 35.28 0.28 3458 5338 1.36   

M5.26C M5UU 3.38 3.76 47.62 15.40 2.96 41.59 40.05 0.26 3462 5592 1.37 49 

M5.26C M5UU 3.76 3.86 45.08 16.08 13.87 37.25 32.80 0.26 3099 4735 1.41   

M5.26C M5U 4.16 4.81 45.66 15.23 14.64 35.94 34.19 0.39 2987 4660 1.47 46 

M5.26C M5L 6.43 7.48 47.90 16.21 6.24 41.94 35.61 0.18 3366 5414 1.37 61 

M5.27C M5U 6.85 8 46.53 13.72 4.95 45.14 36.19 0.22 3558 5742 1.35 68 
M5.27C (duplicate above)       45.47 12.14 4.46 46.20 37.20 0.25 3599 5799 1.35 66 

M5.29C M5UU 2.1 2.53 48.18 17.14 2.80 40.41 39.65 0.31 3432 5487 1.36 48 

M5.29C M5U 3.08 3.88 43.51 16.70 24.98 31.79 26.53 0.42 2702 3984 1.53 59 

M5.29C M5L 6.15 7.3 44.19 15.19 7.83 42.66 34.32 0.21 3486 5297 1.35 59 

M5.30C M5UU 6.97 7.37 47.22 16.72 4.19 41.28 37.81 0.31 3417 5391 1.35 49 

M5.30C SEDIMENT 8.08 8.18 33.63 6.33 75.35 15.38 2.94 0.22 548 774 2.20   

M5.30C M5U 8.18 8.28 46.92 16.60 5.04 41.11 37.25 0.44 3308 5198 1.36   

M5.30C M5U 8.28 9.18 45.05 16.71 6.24 41.74 35.31 0.19 3514 5327 1.37 57 

M5.30C M5U 9.18 9.28 44.79 16.50 20.43 36.54 26.53 0.31 2712 4102 1.49   

M5.30C SEDIMENT 9.28 9.38 29.02 7.01 79.90 9.99 3.10 0.14 316 414 2.29   



PT GMT Indonesia BNR Coal Project 

 

1179 BNR.IQPR.2016.07  

 

M5.30C M5L 11 12.4 48.82 15.03 4.22 44.59 36.16 0.16 3375 5603 1.35 79 

M5.31C M5 6.78 7.62 44.61 13.37 7.21 43.43 35.99 0.30 3554 5558 1.38 61 

M5.37C M5 10.28 13.02 44.76 16.77 12.84 35.78 34.61 0.50 3107 4682 1.43 47 

M5.38C M5 15.4 16.85 42.68 13.97 4.43 43.71 37.89 0.37 3881 5825 1.34 66 
M5.38C (duplicate above)       42.36 11.62 4.59 45.02 38.77 0.46 3865 5926 1.36 67 

M5.40C SEDIMENT 3.57 3.67 40.36 8.15 84.59 7.20 0.06 0.05 37 57 2.43   

M5.40C M5 3.67 3.77 47.70 15.72 9.31 37.21 37.76 0.18 3056 4925 1.40   

M5.40C M5 3.77 5.7 46.47 15.01 6.50 43.21 35.28 0.12 3433 5451 1.37 69 
M5.40C duplicate above)       45.54 13.63 5.99 44.52 35.86 0.16 3502 5553 1.37 67 

M5.40C M5 5.7 5.8 44.17 13.73 4.22 48.19 33.86 0.15 3812 5890 1.33   

M5.40C SEDIMENT 5.8 5.9 27.10 6.47 79.37 11.53 2.63 0.04 353 453 2.28   

              

AVERAGE 45.01 15.10 8.10 40.42 36.38 0.22 3405 5233 1.39 55 

Table A1.7. Results of analysis from Geoservices laboratory in the recent borehole sampling (2015) of the seams intercepted in the area of interest. 
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Hole Seam From To Thick C H N S 
O2 

+err. 
C H N S 

O2 
+err. 

    (m) (m) (m) adb adb adb adb adb daf daf daf daf daf 

BH 12-7 M3 43.00 44.20 1.20 60.57 2.79 0.73   14.01           

BH 12-7 M5U 75.00 77.00 2.00 59.72 3.52 0.8   <0.01           

BH 12-7 M5L 78.50 79.95 1.45 61.84 4.19 0.94   2.62           

BH 16-12 M5U 76.50 77.50 1.00 60.64 3.9 0.76   10.36           

BH 16-12 M5L 77.50 78.50 1.00 59.04 3.9 0.74   17           

BH 16-12 M5L 78.50 79.70 1.20 60.83 3.25 0.78   12.84           

BH 16-5 M3 37.70 38.53 0.83 61.17 2.56 1.02   6.71           

BH 16-5 M4 50.62 51.99 1.37 62.5 2.88 0.95   12.9           

BH 16-5 M5U 69.10 70.97 1.87 64.77 2.34 0.95   6.08           

DH.IJ-08C M4 12.18 13.56 1.38 54.84 3.26 0.87 0.2 19.73 69.51 4.13 1.1 0.25 25.01 

DH.K-12C M4 26.50 27.75 1.25 53.33 3.15 0.83 0.18 20.99 67.95 4.01 1.06 0.23 26.75 

DH.KL-08C M4 14.10 15.30 1.20 56.56 3.6 0.81 0.22 17.6 71.79 4.57 1.03 0.28 22.34 

DH.KL-09C M4 16.18 17.26 1.08 51.44 3.22 0.94 0.25 22.51 65.65 4.11 1.2 0.32 28.73 

DH.KL-10C M4 21.94 23.04 1.10 54.02 3.5 0.9 0.23 17.42 71.01 4.6 1.18 0.3 22.9 

SB2004C M5U 12.40 14.35 1.95 52.43 3.38 0.88 0.3 15.88 71.95 4.64 1.21 0.41 21.79 

SB2006C M3 5.20 6.26 1.06 58.04 3.58 0.94 0.26 16.42 73.25 4.52 1.19 0.33 20.72 

SB2017C M5U 15.21 17.00 1.79 50.92 3.28 0.84 0.28 15.86 71.54 4.61 1.18 0.39 22.28 

SB2021C M7 17.70 18.95 1.25 56.22 3.58 0.84 0.16 17.11 72.16 4.6 1.08 0.21 21.96 

SB2024C M5U 8.84 10.20 1.36 53.15 3.56 0.88 0.33 16.98 70.96 4.75 1.17 0.44 22.67 

SB2031C M4 14.72 16.22 1.50 58.38 3.55 0.86 0.18 16.82 73.17 4.45 1.08 0.23 21.08 

SB2037C M5 9.65 13.50 3.85 56.3 3.44 0.84 0.18 17.36 72.07 4.4 1.08 0.23 22.22 

SB2038C M5 14.82 18.39 3.57 57.26 3.58 0.86 0.18 16.54 73.02 4.57 1.1 0.23 21.09 

SB2041C M5 12.16 15.40 3.24 60.83 3.78 0.88 0.18 14.89 75.51 4.69 1.09 0.22 18.48 

SB2051C M7 41.08 42.30 1.22 54.9 3.33 0.8 0.14 18.25 70.91 4.3 1.03 0.18 23.57 

SB2069C M7 39.00 41.10 2.10 56.12 3.5 0.88 0.15 17.2 72.09 4.5 1.13 0.19 22.09 

SB2076C M7 35.50 37.50 2.00 56.64 3.42 0.85 0.16 17.65 71.95 4.34 1.08 0.2 22.42 

SB2081C M7 15.30 17.51 2.21 55.18 3.6 0.84 0.15 15.93 72.89 4.76 1.11 0.2 21.04 

SB2094C M7 25.98 27.67 1.69 58.42 3.68 0.9 0.16 15.75 74.03 4.66 1.14 0.2 19.96 

SB2097C M7 21.55 23.55 2.00 55.32 3.62 0.87 0.18 15.51 73.27 4.79 1.15 0.24 20.54 

Table A1.8 Ultimate analysis results. 
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Hole Seam From To Thick Reducing Oxidizing 

    (m) (m) (m) Def. Sph. Hem. Flow Def. Sph. Hem. Flow 

DH.IJ-08C M4 12.18 13.56 1.38 1230 1230 1230 1240 1240 1280 1300 1320 

DH.K-12C M4 26.50 27.75 1.25 1200 1220 1240 1260 1220 1230 1240 1260 

DH.KL-08C M4 14.10 15.30 1.20 1250 1250 1260 1280 1320 1330 1340 1350 

DH.KL-09C M4 16.18 17.26 1.08 1190 1210 1220 1240 1190 1210 1220 1240 

DH.KL-10C M4 21.94 23.04 1.10 1120 1180 1200 1260 1200 1210 1220 1260 

SB2004C M5U 12.40 14.35 1.95 1210 1240 1260 1280 1280 1320 1340 1360 

SB2006C M3 5.20 6.26 1.06 1340 1410 1420 1440 1400 1460 1480 1500 

SB2017C M5U 15.21 17.00 1.79 1270 1270 1280 1300 1280 1330 1350 1360 

SB2021C M7 17.70 18.95 1.25 1340 1370 1380 1400 1360 1380 1400 1420 

SB2024C M5U 8.84 10.20 1.36 1180 1220 1240 1300 1280 1330 1340 1360 

SB2031C M4 14.72 16.22 1.50 1220 1240 1260 1280 1240 1270 1280 1300 

SB2037C M5 9.65 13.50 3.85 1110 1120 1160 1220 1250 1270 1270 1280 

SB2038C M5 14.82 18.39 3.57 1210 1230 1240 1260 1220 1250 1260 1280 

SB2041C M5 12.16 15.40 3.24 1290 1320 1360 1560 1300 1340 1420 1600 

SB2051C M7 41.08 42.30 1.22 1120 1130 1140 1200 1120 1130 1140 1220 

SB2069C M7 39.00 41.10 2.10 1110 1130 1130 1140 1110 1130 1140 1150 

SB2076C M7 35.50 37.50 2.00 1150 1160 1160 1180 1160 1180 1190 1200 

SB2081C M7 15.30 17.51 2.21 1140 1150 1160 1220 1140 1180 1200 1240 

SB2094C M7 25.98 27.67 1.69 1140 1150 1160 1180 1180 1190 1200 1220 

SB2097C M7 21.55 23.55 2.00 1440 1490 1500 1520 1490 1530 1540 1560 

Table A1.9 Deformation temperature of samples analysed from the SB deposit area. 
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Table A1.10 Ash analysis from samples analysed from the SB deposit area. PPM = parts per million. 

 

 

 

 

 

 

 

 

 

 

 

Hole Seam From To Thick SiO2 Al2O3 Fe2O3 CaO MgO TiO2 Na2O K2O Mn3O4 P2O5 So3 F Cl 

  
(m) (m) (m) ash, % ash, % ash, % ash, % ash, % ash, % ash, % ash, % ash, % ash, % ash, % adb, ppm adb, ppm 

DH.IJ-08C M4 12.18 13.56 1.38 25.68 11.5 27 19.2 5.58 1.13 0.16 0.22 1.34 0.095 7.92 15.88 100 

DH.K-12C M4 26.50 27.75 1.25 30.66 14 15.5 24.95 5.61 0.69 0.33 0.43 1.12 0.095 6.42 22.3 75 

DH.KL-08C M4 14.10 15.30 1.20 27.2 12.6 18 25.98 5.73 0.66 0.22 0.3 1.52 0.101 7.45 17.69 90 

DH.KL-09C M4 16.18 17.26 1.08 35.44 10.5 13.8 24.55 5.44 0.8 0.25 0.26 1.42 0.089 7.28 16.69 90 

DH.KL-10C M4 21.94 23.04 1.10 46.62 14.7 8.8 17.3 4.19 0.76 0.18 0.42 0.965 0.095 5.78 50.79 90 

SB2004C M5U 12.40 14.35 1.95 46.10 24.25 13.40 7.25 2.00 0.88 0.13 0.58 0.250 0.093 4.82 67.11  89.98  

SB2006C M3 5.20 6.26 1.06 46.60 28.40 8.50 6.95 1.32 1.68 0.11 0.16 0.315 0.084 5.60 30.79  109.90  

SB2017C M5U 15.21 17.00 1.79 50.80 25.00 7.00 7.82 2.72 0.76 0.11 0.64 0.375 0.087 4.38 79.18  94.96  

SB2021C M7 17.70 18.95 1.25 65.28 7.81 11.20 9.10 1.39 0.39 0.08 0.18 0.390 0.089 3.92 18.49  80.00  

SB2024C M5U 8.84 10.20 1.36 41.50 25.80 19.00 5.88 2.09 0.78 0.08 0.31 0.705 0.092 3.58 33.24  89.92  

SB2031C M4 14.72 16.22 1.50 54.60 18.90 6.10 9.75 1.88 1.18 0.11 0.16 0.230 0.095 6.82 37.78  104.99  

SB2037C M5 9.65 13.50 3.85 31.60 18.30 21.50 16.68 3.24 0.71 0.12 0.23 1.028 0.093 6.30 27.23  109.94  

SB2038C M5 14.82 18.39 3.57 29.10 15.60 14.10 27.85 5.50 0.67 0.18 0.32 1.360 0.099 5.10 29.68  74.96  

SB2041C M5 12.16 15.40 3.24 34.60 42.00 7.50 6.50 2.18 1.82 0.17 0.32 0.258 0.116 4.30 44.38  89.96  

SB2051C M7 41.08 42.30 1.22 60.41 6.04 11.8 14.42 2.09 0.33 0.15 0.15 0.762 0.086 3.6 13.79 99.97 

SB2069C M7 39.00 41.10 2.10 48.60 9.00 17.00 16.02 2.98 0.37 0.21 0.26 0.935 0.086 4.35 16.08  60.00  

SB2076C M7 35.50 37.50 2.00 47.9 7.4 6.2 27.1 3.12 0.42 0.2 0.23 1.49 0.089 5.58 11.75 99.92 

SB2081C M7 15.30 17.51 2.21 55.71 15.25 6.20 14.88 2.68 0.57 0.14 0.36 0.995 0.080 2.92 102.18  70.00  

SB2094C M7 25.98 27.67 1.69 32.14 12.50 23.50 18.40 3.38 0.50 0.21 0.26 0.640 0.092 8.18 13.70  70.00  

SB2097C M7 21.55 23.55 2.00 76.40 5.41 7.55 5.35 0.92 0.35 0.09 0.12 0.290 0.095 3.22 15.39  70.00  
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Hole Seam From To Thick As B Se Cd Pb HG Ni Mn Be Zn Cr Cu Sr Mo Ba Co Sb 

    (m) (m) (m) db db db db db adb db db db db db db db db db db db 

DH.IJ-08C M4 12.18 13.56 1.38 2.09 40 0.1 <0.5 5.78 0.42 170 9556 110 100 49 100 1112 41 3766 170 3.63 

DH.K-12C M4 26.50 27.75 1.25 3.85 32 0.1 <0.5 2.77 0.16 150 7632 95 50 45 65 1159 52 2505 175 1.86 

DH.KL-08C M4 14.10 15.30 1.20 4.12 46 0.7 <0.5 3.19 <0.05 169 10100 20 85 35 75 1315 71 3778 214 2.38 

DH.KL-09C M4 16.18 17.26 1.08 5.13 40 0.73 <0.5 2.33 <0.05 130 9935 12 210 56 75 1165 36 2846 125 1.92 

DH.KL-10C M4 21.94 23.04 1.10 4.42 31 0.64 <0.5 2.77 <0.05 110 6795 74 209 55 105 813 30 1721 85 2.78 

SB2004C M5U 12.40 14.35 1.95 2.70 16 0.10 <0.5 27 0.08 85 1806 183 100 133 90 374 7.43 1327 55  2.39  

SB2006C M3 5.20 6.26 1.06 2.83 25 0.53 <0.5 <0.5 <0.05 465 2249 19 445 43 170 385 13 1629 425  3.79  

SB2017C M5U 15.21 17.00 1.79 2.32 27 0.10 <0.5 22 <0.05 364 3302 51 384 50 75 175 6.93 1651 85  1.68  

SB2021C M7 17.70 18.95 1.25 0.79 25 0.44 <0.5 7.12 0.08 115 2767 59 50 11 60 489 39 2338 45  1.27  

SB2024C M5U 8.84 10.20 1.36 1.48 32 0.11 0.06 40 0.44 219 4940 6.52 110 78 75 378 4.93 1946 85  4.37  

SB2031C M4 14.72 16.22 1.50 2.80 21 0.10 <0.5 25 <0.05 389 1742 85 349 131 130 514 105 2246 334  10  

SB2037C M5 9.65 13.50 3.85 0.82 27 0.10 <0.5 37 0.08 155 7958 32 95 37 95 714 9.05 2718 50  0.81  

SB2038C M5 14.82 18.39 3.57 0.98 34 0.26 <0.5 22 0.06 135 10420 8.95 150 54 70 1164 16 3556 40  2.42  

SB2041C M5 12.16 15.40 3.24 0.77 25 1.26 1.68 20 <0.05 1486 2274 3.41 768 58 165 359 14 1980 279  3.07  

SB2051C M7 41.08 42.30 1.22 0.78 45 <0.10 <0.5 7.11 <0.05 80 5690 16 55 13 125 585 11 2485 55  0.62  

SB2069C M7 39.00 41.10 2.10 0.90 32 0.76 <0.5 4.40 0.13 85 6529 23 70 13 85 628 11 2764 70  1.00  

SB2076C M7 35.50 37.50 2.00 0.77 33 0.1 <0.5 2.44 <0.05 105 11397 5.49 70 19 70 973 13 3818 45 1.16 

SB2081C M7 15.30 17.51 2.21 1.54 29 <0.10 <0.5 1.82 0.07 80 6925 78 120 24 65 595 11 2622 55  1.96  

SB2094C M7 25.98 27.67 1.69 1.07 30 1.93 <0.5 22 0.35 140 8953 4.13 115 59 110 738 15 3548 70  1.99  

SB2097C M7 21.55 23.55 2.00 1.48 48 1.44 <0.5 4.06 0.13 65 1993 67 115 15 135 170 11 1356 45  1.15  

Table A1.11 Trace element analysis for samples analysed from the SB deposit. All results in parts per million (ppm). 
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No 

Longitude Latitude ( - ) 

° ' '' ° ' '' 

1 102 7 0 0 43 32 

2 102 15 0 0 43 32 

3 102 15 0 0 46 30 

4 102 8 30 0 46 30 

5 102 8 30 0 53 0 

6 102 12 30 0 53 0 

7 102 12 30 0 54 0 

8 102 5 0 0 54 0 

9 102 5 0 0 53 0 

10 102 7 0 0 53 0 

Table A3.1. List of coordinates that defines the PT Ausindo Prima Andalas concession area. 

 

No 
Longitude Latitude ( - ) 

° ' '' ° ' '' 

1 102 12 45 0 33 45 

2 102 15 30 0 33 45 

3 102 15 30 0 32 44 

4 102 19 12 0 32 44 

5 102 19 12 0 33 45 

6 102 24 0 0 33 45 

7 102 24 0 0 35 0 

8 102 17 0 0 35 0 

9 102 17 0 0 37 30 

10 102 17 30 0 37 30 

11 102 17 30 0 36 30 

12 102 18 0 0 36 30 

13 102 18 0 0 36 0 

14 102 18 30 0 36 0 

15 102 18 30 0 35 30 

16 102 20 0 0 35 30 

17 102 20 0 0 37 0 

18 102 19 0 0 37 0 

19 102 19 0 0 38 0 

20 102 18 30 0 38 0 

21 102 18 30 0 40 0 

22 102 17 0 0 40 0 

23 102 17 0 0 41 0 

24 102 16 0 0 41 0 

25 102 16 0 0 42 0 

26 102 15 0 0 42 0 

27 102 15 0 0 43 32 

28 102 12 45 0 43 32 

Table A3.2. List of coordinates that defines the PT Ausindo Andalas Mandiri concession area. 

 

No 
Longitude Latitude ( - ) 

° ' '' ° ' '' 

1 101 55 42.65 0 43 53.62 

2 101 56 28.73 0 43 53.62 
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3 101 56 28.73 0 44 35.68 

4 101 57 18.84 0 44 35.68 

5 101 57 18.84 0 45 20.86 

6 101 58 11.20 0 45 20.86 

7 101 58 11.20 0 46 14.78 

8 102 5 33.26 0 46 14.33 

9 102 5 32.81 0 45 36.75 

10 102 6 59.61 0 45 36.75 

11 102 6 58.55 0 44 0.14 

12 102 1 60.00 0 43 60.00 

13 102 1 60.00 0 42 16.00 

14 102 1 3.00 0 42 16.00 

15 102 1 2.78 0 39 57.11 

16 101 55 42.09 0 39 57.59 

Table A3.3. List of coordinates that defines the PT Samantaka Batubara concession area. 
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Criteria JORC Code explanation Commentary Risk 

Sampling techniques 
 Nature and quality of sampling (eg cut channels, random chips, or 

specific specialised industry standard measurement tools 
appropriate to the minerals under investigation, such as down 
hole gamma sondes, or handheld XRF instruments, etc). These 
examples should not be taken as limiting the broad meaning of 
sampling. 

 Include reference to measures taken to ensure sample 
representivity and the appropriate calibration of any measurement 
tools or systems used. 

 Aspects of the determination of mineralisation that are Material to 
the Public Report. 

 In cases where ‘industry standard’ work has been done this would 
be relatively simple (eg ‘reverse circulation drilling was used to 
obtain 1 m samples from which 3 kg was pulverised to produce a 
30 g charge for fire assay’). In other cases more explanation may 
be required, such as where there is coarse gold that has inherent 
sampling problems. Unusual commodities or mineralisation types 
(eg submarine nodules) may warrant disclosure of detailed 
information. 

Coal samples have been collected from vertical 
drill holes completed. Most holes have been 
geophysically logged using gamma, long 
density, short density and calipar. 
The samples collected are whole core, 
immediately wrapped in plastic and checked 
against geophysical logs to ensure sufficient 
recovery. 
Mineralisation is determined by visual inspection 
of the coal seams. 

Low 

Drilling techniques 
 Drill type (eg core, reverse circulation, open-hole hammer, rotary 

air blast, auger, Bangka, sonic, etc) and details (eg core diameter, 
triple or standard tube, depth of diamond tails, face-sampling bit or 
other type, whether core is oriented and if so, by what method, 
etc). 

Vertical drill holes with NQ diameter drill rods, 
combination of open hole, partially cored or 
touch cored sections. 

Low 

Drill sample recovery 
 Method of recording and assessing core and chip sample 

recoveries and results assessed. 

 Measures taken to maximise sample recovery and ensure 
representative nature of the samples. 

 Whether a relationship exists between sample recovery and grade 
and whether sample bias may have occurred due to preferential 
loss/gain of fine/coarse material. 

Drill recovery of coal seams checked against the 
geophysical log. 
Samples with less than 90% recovery redrilled, 
coal seams sampled as whole core. The coal is 
homogenous. 
No fine or coarse material is lost as full core 
sampled. 

Low 

Logging 
 Whether core and chip samples have been geologically and 

geotechnically logged to a level of detail to support appropriate 
Mineral Resource estimation, mining studies and metallurgical 
studies. 

 Whether logging is qualitative or quantitative in nature. Core (or 

Chips logged by well site geologist whilst drilling. 
All drill holes have been logged. Core is logged 
and photographed before samples are collected. 
The logging is qualitative in nature, the 
geophysical logging is quantitative data. 

Low 
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Criteria JORC Code explanation Commentary Risk 

costean, channel, etc) photography. 

 The total length and percentage of the relevant intersections 
logged. 

Sub-sampling techniques 
and sample preparation 

 If core, whether cut or sawn and whether quarter, half or all core 
taken. 

 If non-core, whether riffled, tube sampled, rotary split, etc and 
whether sampled wet or dry. 

 For all sample types, the nature, quality and appropriateness of 
the sample preparation technique. 

 Quality control procedures adopted for all sub-sampling stages to 
maximise representivity of samples. 

 Measures taken to ensure that the sampling is representative of 
the in situ material collected, including for instance results for field 
duplicate/second-half sampling. 

 Whether sample sizes are appropriate to the grain size of the 
material being sampled. 

Full core is sampled for coal seams greater than 
0.5 metres. 
Samples are sealed in plastic to avoid moisture 
loss. No on site sample preparation is 
undertaken. 
Quality control procedures by ensuring minimal 
moisture loss, wrapping of samples immediately 
from the core splits. 
No duplicates are possible as full core is 
sampled. 
The sample is appropriate for the grainsize of 
the material being sampled. 

Low 

Quality of assay data and 
laboratory tests 

 The nature, quality and appropriateness of the assaying and 
laboratory procedures used and whether the technique is 
considered partial or total. 

 For geophysical tools, spectrometers, handheld XRF instruments, 
etc, the parameters used in determining the analysis including 
instrument make and model, reading times, calibrations factors 
applied and their derivation, etc. 

 Nature of quality control procedures adopted (eg standards, 
blanks, duplicates, external laboratory checks) and whether 
acceptable levels of accuracy (ie lack of bias) and precision have 
been established. 

The samples are analysed at a fully accredited 
coal laboratory using ASTM and AS standard 
analyses. The procedures are total analysis. 
Some external laboratory checks were made on 
samples from the 2015 drilling program (5 
samples). The results indicate no obvious errors 
in accuracy between laboratories but the data 
set is limited. 

Low 

Verification of sampling 
and assaying 

 The verification of significant intersections by either independent 
or alternative company personnel. 

 The use of twinned holes. 

 Documentation of primary data, data entry procedures, data 
verification, data storage (physical and electronic) protocols. 

 Discuss any adjustment to assay data. 

Seam intersects reviewed by GMT personnel. 
No twinned holes. 
Primary data is stored in digital archives, Excel 
spreadsheets, las files, dxf files. 
No adjustments to assay data made. 

Low 

Location of data points 
 Accuracy and quality of surveys used to locate drill holes (collar 

and down-hole surveys), trenches, mine workings and other 

Collars surveyed by Total Station (in IPPKH 
area) or by GPS (outside IPPKH). 

Low 
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Criteria JORC Code explanation Commentary Risk 

locations used in Mineral Resource estimation. 

 Specification of the grid system used. 

 Quality and adequacy of topographic control. 

Detailed topography has been completed by 
Total Station and GPS collars adjusted to 
topographic surface. 
Grid UTM WGS 84 Z47S. 
Topographic control within the IPPKH area is 
excellent, photogrammetry over entire 
concession with good to excellent accuracy. 

Data spacing and 
distribution 

 Data spacing for reporting of Exploration Results. 

 Whether the data spacing and distribution is sufficient to establish 
the degree of geological and grade continuity appropriate for the 
Mineral Resource and Ore Reserve estimation procedure(s) and 
classifications applied. 

 Whether sample compositing has been applied. 

Drill spacing ranging from 100 x 100 metres to 
400 x 400 metres. 
Drilling data spacing is sufficient for the 
categorisation of Resources based on structural 
continuity, sample density in some areas has 
resulted in a down-grading of Resources to a 
lower catetgory. 
Sample composites applied for the whole seam 
where sub-samples have been collected of 
seam top and bottom. 

Low 

Orientation of data in 
relation to geological 
structure 

 Whether the orientation of sampling achieves unbiased sampling 
of possible structures and the extent to which this is known, 
considering the deposit type. 

 If the relationship between the drilling orientation and the 
orientation of key mineralised structures is considered to have 
introduced a sampling bias, this should be assessed and reported 
if material. 

Shallow dipping seams, vertical drilling. 
No bias in sampling or intercept widths. 

Low 

Sample security 
 The measures taken to ensure sample security. No sample security is usually required for coal 

samples. 
Low 

Audits or reviews 
 The results of any audits or reviews of sampling techniques and 

data. 

On-site training supplied and reviews of 
methods completed by GMT trainers. 

Low 

Table A4.1. Section 1 Sampling Techniques and Data (checklist of assessment and reporting criteria). 

 

Criteria JORC Code explanation Commentary Risk 

Mineral tenement and 
Type, reference name/number, location and ownership including 
agreements or material issues with third parties such as joint 

The concessions are 100% owned by BNR. The 
properties are not subject to JV. The mining 

Low 
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Criteria JORC Code explanation Commentary Risk 

land tenure status ventures, partnerships, overriding royalties, native title interests, 
historical sites, wilderness or national park and environmental 
settings. 
The security of the tenure held at the time of reporting along with any 
known impediments to obtaining a licence to operate in the area. 

licences include a IUP Operation/Production 
permit for the SB concession and the remaining 
concessions as IUP Exploration. 

Exploration done by other 
parties 

Acknowledgment and appraisal of exploration by other parties. Preliminary exploration drilling was completed 
by the previous tenement owners. This data has 
been reviewed and incorporated into the 
geological model. 

Low 

Geology 
Deposit type, geological setting and style of mineralisation. The deposit type being investigated is a multi-

seam coal deposit hosted within a sequence of 
Tertiary sediments dominated by the regionally 
significant coal-bearing formation, the Muara 
Enim Formation. Such deposits are common 
within a number of parts of Indonesia, 
dominantly in Kalimantan and Sumatera. Ten 
seams have been delineated by the drilling to 
date (M1 to M10) with thicknesses ranging from 
a minimum of 0.12 metres up to 5.20 metres. 
The main deposit area dips to the north-
northeast at less than 5° on the northern wing of 
the anticline. Subsidiary seams also occur on 
the southern limb of the anticline and dip at 
steeper angles between 5-10°. 

Low 

Drill hole Information 
A summary of all information material to the understanding of the 
exploration results including a tabulation of the following information 
for all Material drill holes: 

easting and northing of the drill hole collar 
elevation or RL (Reduced Level – elevation above sea level in 
metres) of the drill hole collar 
dip and azimuth of the hole 
down hole length and interception depth 
hole length. 

If the exclusion of this information is justified on the basis that the 
information is not Material and this exclusion does not detract from 
the understanding of the report, the Competent Person should clearly 

Appendix 1 includes a summary of all relevant 
data, Appendix 2 contains maps and plans. 

Low 
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Criteria JORC Code explanation Commentary Risk 

explain why this is the case. 

Data aggregation 
methods 

In reporting Exploration Results, weighting averaging techniques, 
maximum and/or minimum grade truncations (eg cutting of high 
grades) and cut-off grades are usually Material and should be stated. 
Where aggregate intercepts incorporate short lengths of high grade 
results and longer lengths of low grade results, the procedure used 
for such aggregation should be stated and some typical examples of 
such aggregations should be shown in detail. 
The assumptions used for any reporting of metal equivalent values 
should be clearly stated. 

Coal intervals are not weighted over individual 
intervals, grade intervals are reported by sample 
analysis of the entire interval 

Low 

Relationship between 
mineralisation widths and 
intercept lengths 

These relationships are particularly important in the reporting of 
Exploration Results. 
If the geometry of the mineralisation with respect to the drill hole 
angle is known, its nature should be reported. 
If it is not known and only the down hole lengths are reported, there 
should be a clear statement to this effect (eg ‘down hole length, true 
width not known’). 

The geological model generated for the deposit 
utilises true thickness for the estimate of volume 

Low 

Diagrams 
Appropriate maps and sections (with scales) and tabulations of 
intercepts should be included for any significant discovery being 
reported These should include, but not be limited to a plan view of 
drill hole collar locations and appropriate sectional views. 

Appendix 2 Low 

Balanced reporting 
Where comprehensive reporting of all Exploration Results is not 
practicable, representative reporting of both low and high grades 
and/or widths should be practiced to avoid misleading reporting of 
Exploration Results. 

The reporting is complete for all quality data Low 

Other substantive 
exploration data 

Other exploration data, if meaningful and material, should be reported 
including (but not limited to): geological observations; geophysical 
survey results; geochemical survey results; bulk samples – size and 
method of treatment; metallurgical test results; bulk density, 
groundwater, geotechnical and rock characteristics; potential 
deleterious or contaminating substances. 

All material exploration data has been included 
that is relevant to the project 

Low 

Further work 
The nature and scale of planned further work (eg tests for lateral 
extensions or depth extensions or large-scale step-out drilling). 
Diagrams clearly highlighting the areas of possible extensions, 
including the main geological interpretations and future drilling areas, 
provided this information is not commercially sensitive. 

Chapter 12 covers future recommended work 
programs for the area 

Low 
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Table A4.2. Section 2 Reporting of Exploration Result (checklist of assessment and reporting criteria). 

 

Criteria JORC Code explanation Commentary Risk 

Database integrity 
Measures taken to ensure that data has not been corrupted by, for 
example, transcription or keying errors, between its initial collection 
and its use for Mineral Resource estimation purposes. 
Data validation procedures used. 

Most data of relevance is supplied in digital 
copies and geophysical logs and analysis 
records were cross-checked against coal 
intervals. 
The database was validated for errors and 
checks made against the raw data files and the 
database contents to ensure no transcription 
errors have been made. 

Low 

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. 

Previous site visits have been made by K. 
Alimoeddin on a number of occasions between 
2007-2014. A recent site visit was conducted by 
R. Pooley in 2016. 

Low 

Geological interpretation 
Confidence in (or conversely, the uncertainty of ) the geological 
interpretation of the mineral deposit. 
Nature of the data used and of any assumptions made. 
The effect, if any, of alternative interpretations on Mineral Resource 
estimation. 
The use of geology in guiding and controlling Mineral Resource 
estimation. 
The factors affecting continuity both of grade and geology. 

The geological interpretation is a simple 
stratigraphy containing coal seams. 
The assumptions made by reviewing geological 
and geophysical logs. The raw data was used. 
There are no alternative geological models 
possible. 
The coal upper and lower limits on each seam 
controlled the Resource estimate. 
The continuity of grade and geology is 
determined by the stratigraphic sequence. 
Continuity is assumed between close spaced 
drill holes and geophysical log attributes of the 
seams. 

Low 

Dimensions 
The extent and variability of the Mineral Resource expressed as 
length (along strike or otherwise), plan width, and depth below 
surface to the upper and lower limits of the Mineral Resource. 

The Resource area is approximately 6 
kilometres in strike length, six kilometres down 
dip, the seams dip shallowly at <5 to the north-
northeast. The deposit has been modelled from 
the surface to 125m below surface. Seams M1 
to M6 are not affected by the model base, 
seams M7-M10 are truncated at -50mRL. 

Low 
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Criteria JORC Code explanation Commentary Risk 

Estimation and modelling 
techniques 

The nature and appropriateness of the estimation technique(s) 
applied and key assumptions, including treatment of extreme grade 
values, domaining, interpolation parameters and maximum distance 
of extrapolation from data points. If a computer assisted estimation 
method was chosen include a description of computer software and 
parameters used. 
The availability of check estimates, previous estimates and/or mine 
production records and whether the Mineral Resource estimate takes 
appropriate account of such data. 
The assumptions made regarding recovery of by-products. 
Estimation of deleterious elements or other non-grade variables of 
economic significance (eg sulphur for acid mine drainage 
characterisation). 
In the case of block model interpolation, the block size in relation to 
the average sample spacing and the search employed. 
Any assumptions behind modelling of selective mining units. 
Any assumptions about correlation between variables. 
Description of how the geological interpretation was used to control 
the resource estimates. 
Discussion of basis for using or not using grade cutting or capping. 
The process of validation, the checking process used, the 
comparison of model data to drill hole data, and use of reconciliation 
data if available. 

The estimation technique is routine using Minex 
6.02 software, seam picks are evaluated and the 
seams gridded using an interpolation distance of 
10,000m scan distance and an General Purpose 
interpolator. 10 seams are interpreted M1-M10 
with splits. Grid cells initially made at 50x50m 
then reduced to 25x25m. 
No domaining or cutting was used. Resources 
are based on limiting polygons assessed on a 
seam by seam basis. 
There are no by-products for coal. No 
deleterious elements are considered, all quality 
variable gridded. 
Individual seams are classed as the mining 
units, separated by interburden/waste. 
The geological boundaries on the seam floor 
and seam thickness controlled the gridded seam 
estimates for quantity and quality. 
No grade capping is used for coal of this quality. 
Model was checked against raw intercepts in 
cross section and long section to ensure 
honouring of data points and gridded quality 
models were checked against raw analytical 
results. 

Low 

Moisture 
Whether the tonnages are estimated on a dry basis or with natural 
moisture, and the method of determination of the moisture content. 

The tonnages are estimated on an in-situ 
moisture basis using the Preston-Sanders 
formula for estimating in-situ RD. 

Low 

Cut-off parameters 
The basis of the adopted cut-off grade(s) or quality parameters 
applied. 

No cut-off grade applied, all quality parameters 
gridded within the geological model. 

Low 

Mining factors or 
assumptions 

Assumptions made regarding possible mining methods, minimum 
mining dimensions and internal (or, if applicable, external) mining 
dilution. It is always necessary as part of the process of determining 
reasonable prospects for eventual economic extraction to consider 
potential mining methods, but the assumptions made regarding 
mining methods and parameters when estimating Mineral Resources 
may not always be rigorous. Where this is the case, this should be 

Mining will be by conventional open pit, truck 
and shovel mining. Other companies on similar 
coal deposits are developing similar operations 
within the Central Sumatera Coal Basin from 
coal deposits hosted within the same formation 
and of similar quality. 

Low 
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reported with an explanation of the basis of the mining assumptions 
made. 

Metallurgical factors or 
assumptions 

The basis for assumptions or predictions regarding metallurgical 
amenability. It is always necessary as part of the process of 
determining reasonable prospects for eventual economic extraction 
to consider potential metallurgical methods, but the assumptions 
regarding metallurgical treatment processes and parameters made 
when reporting Mineral Resources may not always be rigorous. 
Where this is the case, this should be reported with an explanation of 
the basis of the metallurgical assumptions made. 

The coal is sold as a raw thermal coal product, 
no processing is required 

Low 

Environmental factors or 
assumptions 

Assumptions made regarding possible waste and process residue 
disposal options. It is always necessary as part of the process of 
determining reasonable prospects for eventual economic extraction 
to consider the potential environmental impacts of the mining and 
processing operation. While at this stage the determination of 
potential environmental impacts, particularly for a greenfields project, 
may not always be well advanced, the status of early consideration of 
these potential environmental impacts should be reported. Where 
these aspects have not been considered this should be reported with 
an explanation of the environmental assumptions made. 

The project area has been subject to an 
Environmental Impact Assessment (ANDAL) 
that covers environmental impacts and 
mitigation methods. There are no constraints on 
the development of the project due to 
environmental concerns or as a result of the 
ANDAL conclusions. Section 3.3. 

Low 

Bulk density 
Whether assumed or determined. If assumed, the basis for the 
assumptions. If determined, the method used, whether wet or dry, the 
frequency of the measurements, the nature, size and 
representativeness of the samples. 
The bulk density for bulk material must have been measured by 
methods that adequately account for void spaces (vugs, porosity, 
etc), moisture and differences between rock and alteration zones 
within the deposit. 
Discuss assumptions for bulk density estimates used in the 
evaluation process of the different materials. 

Bulk density measured routinely using AS 
methods, adjusted to account for in-situ bulk 
density using the Preston-Sanders formula. All 
laboratory RD estimates were adjusted then 
gridded. 

Low 

Classification 
The basis for the classification of the Mineral Resources into varying 
confidence categories. 
Whether appropriate account has been taken of all relevant factors 
(ie relative confidence in tonnage/grade estimations, reliability of 
input data, confidence in continuity of geology and metal values, 
quality, quantity and distribution of the data). 

The determination of “level of confidence” by 
GMT incorporates an assessment of the 
complexity of the geology that contains the coal 
deposit. This system is based on defining the 
drill hole spacing that may be applied as 
overlapping points of observations for the 

Low 
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Criteria JORC Code explanation Commentary Risk 

Whether the result appropriately reflects the Competent Person’s 
view of the deposit. 

definition of a Resource category. The system 
identifies deposits as “simple”, “moderate” or 
“complex” based the following parameters:  

variability of seam thickness (including seam 
splitting),  

variability in coal quality parameters, and 

structural complexity. 

Based on the level of complexity of the SB 
deposit, GMT has sub-divided the resources into 
categories based on the following area of 
influence (polygon radius) from the point of 
observation for continuity of structure: 

Measured  0-250 metres, 

Indicated  250-500 metres, and, 

Inferred 500-1,000 metres. 

For coal quality continuity, Measured Resources 
are based on polygons as above, Indicated 
Resources are considered for: 

Polygons between 250m and 500m from a 
combined structural continuity point of 
observation and a quality point of 
observation with supporting information in 
three dimensions, or, 

Polygons less than 250m from a structural 
point of observation and where analysis of 
the geophysical log profiles in comparison to 
a known quality point of observation gives 
sufficient confidence in the Indicated 
Resource category assignment. 

Inferred Resources comprise: 
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Criteria JORC Code explanation Commentary Risk 

Polygons within 500m to 1000m of any 
structural continuity point of observation, 

Any polygons <1000m on any seam that 
have no or insufficient quality points of 
observations to allow a grid to be formed. 

The estimation limits, results and parameters 
accurately reflect the view of the deposit. 

Audits or reviews 
The results of any audits or reviews of Mineral Resource estimates. The Mineral Resources estimate has been peer 

reviewed by an independent consultant. 
Low 

Discussion of relative 
accuracy/ confidence 

Where appropriate a statement of the relative accuracy and 
confidence level in the Mineral Resource 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 resource within stated 
confidence limits, or, if such an approach is not deemed appropriate, 
a qualitative discussion of the factors that 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. 
These statements of relative accuracy and confidence of the estimate 
should be compared with production data, where available. 

The estimate is a global estimate. 
GMT considers the data of sufficient quality to 
outline resources to the confidence levels 
imposed. Deficiencies in data, where they exist, 
should not materially change the resource 
estimate outlined in this report, unless there is a 
geological condition totally unexpected or out of 
character for the coal deposits common in the 
area. There is no evidence to suggest such a 
feature exists. 
The geological model itself is simple and has 
sufficient data to compile to represent the deposit. 
The raw data, such as topographic surfaces and 
collar positions are accurate. More quality data is 
required from drill holes outside of the IPPKH area. 
There is a high density of drilling data, geophysical 
logs are available and seam thicknesses at points of 
observation for continuity of structure are at a tight 
spacing. A small number of potential RD outliers will 
have no material effect on the estimation of tonnages. 
There is a low to moderate risk that the Indicated 
Resource category quality for Seam M3 may 
decrease by 15% for 20% of the Indicated Resources. 
We feel this is not highly probable but remains a 
material risk for that seam. Other seams have a much 
lower risk of quality reduction based on detailed 
analysis of quality data, statistical variation and 

Low-
Moderate 
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logging. 

Table A4.3. Section 3 Estimation and Reporting of Coal Resources (checklist of assessment and reporting criteria). 

 

Criteria 
JORC Code explanation Commentary Risk 

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. 

The Resource estimate has been made by GMT 
and is date stamped 30

th
 April 2016. The 

resource is stated as 150Mt of Measured and 
Indicated Resource, with an additional 55Mt of 
Inferred Resource. 
The Mineral Resources are inclusive of the Ore 
Reserve. 

Low 

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. 

Site visits undertaken by R Pooley, K Alimoeddin. 
Reported in Section 1.8 

Low 

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. 

Pre-Feasibility study Low 

Cut-off parameters 
The basis of the cut-off grade(s) or quality parameters applied. 

From consideration of sales contracts and power 
station study 

Low 

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 (eg pit 
slopes, stope sizes, etc), grade control and pre-production drilling. 
The major assumptions made and Mineral Resource model used for 

Mining method is discussed in Section 12. 
Selective mining method using relativelysmall 
hydraulic excavators  favoured. Costs were 
estimated for this method. A geotechnical study 
was completed. Marketing efforts identified prices 
of product. The preceeding information formed 
the input to a Lerchs-Grossman optimization. 
Selected shell (100%) was basis for pit design 
and schedule.  
All Based on a Geotechnical study, refer to 

Low 
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JORC Code explanation Commentary Risk 

pit and stope optimisation (if appropriate). 
The mining dilution factors used. 
The mining recovery factors used. 
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. 

Section 11.3.1. Grade control is allowed for, pre 
production drilling is not considered necessary 
Resource model by GMT developed in this report 
was used, refer to Section 9 
A loss of 0.2m of coal from every seam was 
allowed to ensure maintenance of quality. Zero 
dilution was forecast. 
No further loss was allowed for. 
Seams less than 0.5m not included in mined 
inventory, counted as waste. 
Inferred Resources are included in the schedule. 
These are considered to be very low risk to 
schedule with the maximum possible effect is to 
shorten mine life by about 2.5 years, refer to 
Section 17.6.3. 
Infrastructure requirements are modest. $21M is 
estimated. 

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. 

The existence of any bulk sample or pilot scale test work and the 
degree to which such samples are considered representative of the 
ore body 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? 

Not applicable, the coal is not processed other 
than crushing and sold as a ROM product. 
Specifications for a coal fired power station used. 

Low 

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 

EIS, management and monitoring proposals 
approved Sect 16.2 

Low 
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JORC Code explanation Commentary Risk 

approvals for process residue storage and waste dumps should be 
reported. 

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. 

Included in Sections 12, 13, 14. Considered 
appropriate. Land purchase allowed for and 
ongoing. Labour is available and accommodation 
is currently under construction. Infrastructure 
development risk is considered low. 

Low 

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 
charges, penalties for failure to meet specification, etc. 
The allowances made for royalties payable, both Government and 
private. 

Sections 17,18,19. Majority of operating costs 
are based on contractor quotations and signed 
contracts for operations. Royalties are paid to the 
government at 3%. Exchange rates derived from 
Bank Indonesia published exchange rates. 

Low 

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. 

Section 11. Most estimates based on signed 
sales contracts. 

Low 

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. 
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. 

Section 10. Long term contract sales for power 
stations carry low risk. 

Low 

Economic The inputs to the economic analysis to produce the net present value The inputs to the economic studies included a Low 



PT GMT Indonesia BNR Coal Project 

 

1179 BNR.IQPR.2016.07  

 

Criteria 
JORC Code explanation Commentary Risk 

(NPV) in the study, the source and confidence of these economic 
inputs including estimated inflation, discount rate, etc. 
NPV ranges and sensitivity to variations in the significant 
assumptions and inputs. 

combination of existing rates based on contractor 
quotations or current operating costs with costs 
for an expanded operation estimated from input 
from an experienced cost estimator. We are 
confident that these estimates are of a PFS 
standard. No inflation has been allowed, as 
escalations are included in power purchase 
agreements, capital recovery has been included. 
The NPV is positive for the financial model using 
a 10% DF and demonstrates a reasonable 
return. 

Social 
The status of agreements with key stakeholders and matters leading 
to social licence to operate. 

Section 4. Agreements are in place 
Low 

Other To the extent relevant, the impact of the following on the project 
and/or on the estimation and classification of the Ore Reserves: 
Any identified material naturally occurring risks. 

The status of material legal agreements and marketing 
arrangements. 

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. 

Sections 3 and 4. 

Operations are currently being carried out, 
including mining and sales of coal. A number of 
coal sales agreements are in place and tender 
awards are in progress to completion. Power 
station consortium agreements are in place. 

All approvals are in place, land is being aquired. 

Low 

Classification The basis for the classification of the Ore Reserves into varying 
confidence categories. 

Whether the result appropriately reflects the Competent Persons 
view of the deposit. 

The proportion of Probable Ore Reserves that have been derived 
from Measured Mineral Resources (if any). 

Section 20. Categorisation is based on Measured 
and Indicated Resources that fall within the 
designed open pit. Inferred Resources are not 
included in the Reserve. Categorisation is 
considered appropriate. All  Reserves are 
Probable category and approximately 40% of the 
Probable Reserve is derived from measured 

Low 
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JORC Code explanation Commentary Risk 

Resources. 

Audits or reviews 
The results of any audits or reviews of Ore Reserve estimates. 

None available Low 

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. 
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. 

Sections  11, 19, 20, 21.  Accuracy of Resources 
is to be considered high, as seams are regular  
and most in Measured and Indicated resource 
category and based on 25m x 25m seam grids. 
Reserves are downgraded to Probable because 
of marketing uncertainty. Refer to Section 17. 6.2   
Losses and dilution are considered to be 
conservatively allowed for. 

Low 

Table A4.4. Section 4 Estimation and Reporting of Coal Reserves (checklist of assessment and reporting criteria). 

 


