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INTRODUCTION 
 

This 2019 Report is the latest update on the Coal Resources and Reserves of PTBA and its subsidiaries, 
which includes data valid as of December 31, 2019. Total Resources of PTBA 5.5 Billion Tonnes and Total 
Reserves of PTBA 3.13 Billion Tonnes. The information contained in this report is prepared in reliance on 
existing resources and reserves report which have been prepared in accordance with the 2012 JORC Code, 
the 2011 KCMI Code, the 2017 KCMI code or the USGS Code. The resources and reserves data for mining 
licenses, at which there have been no production at since the relevant existing resources and reserves 
report, have replicated the data in such existing report. 
 
Each of the Competent Persons have the appropriate professional membership and the relevant 
experience in relation to the reserves being reported by them to qualify as a Competent Person as defined 
under the KCMI Code. PTBA’s in-house Competent Persons team includes Mr. Wali Al Hasunah and Mr. 
Bagus Totok Purnomo. Both of the Competent Persons have consented to the inclusion of the resources 
and reserves estimates in the form and context in which it appears in this 2019 Report. 
 
Coal resources have been estimated for all coal seams that have reasonable prospects for eventual 
economic extraction by open cut or underground mining methods within mining licenses or exploration 
licences. In general, coal resources are reported within a geoshell limited by the areal and depth extent 
of the drill holes; in other words, there is very little inclusion of coal resources extrapolated beyond the 
extent of the geological data. 
 
When determining the amount of Mineable Coal Reserves from Coal Resources, modifying factors related 
to aspects of mining such as metallurgical, economic, marketing, legal, environmental, infrastructural, 
social and governance factors, must be considered. In addition to that, within this report the amount of 
Mineable Coal Reserves are part of the Coal Resources estimation (inclusive approach). 

 
Figure 1. Map of PT Bukit Asam’s Mining Permit in Sumatera and Kalimantan island, Indonesia. 
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MINING LICENSES (IUPs) PTBA 
 

As of December 31, 2019, PTBA held a total of 9 coal mining licenses (“IUPs”). As of the date of this 2019 
Report, PTBA had (1) Tambang Air Laya IUP, Muara Tiga Besar IUP, Banko Barat IUP, which are located 
within the Tanjung Enim Coal Mine, and Bantuas IUP where they have active production operations; (2) 
Banko Tengah A IUP, Banko Tengah B IUP, and Peranap IUP where they have active but low levels of 
production operations which are still in initial production phase; and (3) Ombilin IUP and Bukit Kendi IUP 
where they have no active production operations. 
 
 

Table 1. List of operation-production mining license PT. Bukit Asam Tbk. as of December 31st, 2019 

No Mining Permit Number Location Name of 
Mining License  

Area  
(Ha) 

Validity Period 
Start End 

1 No. 308/1/IUP/PMDN/2019 Muara Enim, South Sumatera  Tambang Air Laya 7,621 29-Oct-10 31-Dec-20 

2 No. 0367/DPMPTSP.V/VII/2018  Lahat, South Sumatera Muara Tiga Besar 2,866 30-Aug-19 30-Aug-29 

3 No. 1/1/IUP/PMDN/2019 Muara Enim,  South Sumatera  Banko Barat 4,500 11-Oct-11 10-Apr-27 

4 No. 307/1/IUP/PMDN/2019 Muara Enim,  South Sumatera  Banko Tengah A 2,423 13-Apr-10 9-Sep-35 

5 No. 389/KPTS/TAMBEN/2010 Muara Enim, South Sumatera Banko Tengah B 22,937 13-Apr-10 13-Sep-35 

6 No. 503/2253/IUP-OP/BPPMD-PTSP/XI/2016 Samarinda, East Kalimantan  Bantuas 
Samarinda* 3,238 30-Nov-16 30-Nov-26 

7 No. 09/IUP/545-02/IV/2010 Indragiri Hulu, Riau Peranap 18,230 22-Apr-10 22-Apr-35 

8 No. 99/I/IUP/PMDN/2019 Sawahlunto, West Sumatera Ombilin** 2,935 8-Mar-19 16-Feb-29 

9 No. 305/KPTS/DISTAMBEN/2010 Muara Enim, South Sumatera Bukit Kendi* 882 30-Apr-10 25-Oct-25 

Notes: 
*Less coal reserves, going into final pit operation 
**Area is declared as World Heritage Site by UNESCO 
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Table 2. Coal resources and reserves summary of PT Bukit Asam Tbk. and its subsidiary as of December 31st, 
2019 

No Nama of Mine Name of Mining License (IUP) Resource 
(Million Ton) 

Reserve 
(Million Ton) 

1 

Tanjung Enim Mine Unit 

Tambang Air Laya                       
712  

                   
405  

2 Muara Tiga Besar                       
352 

                   
206  

3 Banko Barat                       
550  

                   
288  

4 Banko Tengah A                       
371  

                   
363  

5 Banko Tengah B                       
2,756  

                   
1,559  

6 Peranap Mine Peranap                       
634  

                   
275  

7 Ombilin Mine Ombilin**                       
102  

                   
23  

8 IPC-Bantuas Mine Bantuas Samarinda*                       
23  

                   
5  

9 Bukit Kendi Mine Bukit Kendi*                       
2.75  

                   
0.91  

 Total PTBA (Million Ton) 5,503  3,125  

Notes: 
*Less coal reserves, going into final pit operation 
**Area is declared as World Heritage Site by UNESCO 
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COAL RESOURCES & RESERVES OF PT BUKIT ASAM Tbk SUBSIDIARIES 
 

Tanjung Enim Coal Mine 
PTBA’s main and largest active mine is located in Tanjung Enim, South Sumatera Province, Indonesia with 
a total covered area of 40,781 hectares (excluded Bukit Kendi 882 hectares). The Tanjung Enim coal mine 
contains 5 operation-production IUPs, including (1) Tambang Air Laya, (2) Muara Tiga Besar, (3) Banko 
Barat, (4) Banko Tengah A, and (5) Banko Tengah B. The first three IUPs mentioned above are the existing 
active mine area, while the remaining two are still being developed for large-scale mining. All of the mines 
within the Tanjung Enim coal mine are classified as open cut mine. In 2018 and 2019, total coal mine 
production at the Tanjung Enim coal mine was 25.4 million tonnes and 28.07 million tonnes, respectively.  
 

 
Figure 2.  Map of  the Tanjung Enim IUP in Muara Enim and Lahat Regency, South Sumatera Province, Indonesia. 

 
The coal resources and reserves estimation for the Tanjung Enim coal mine as of December 31, 2019, are 
provided in table 3 and table 4 below. The estimation of IUPs Tambang Air Laya, Muara Tiga Besar and 
Banko Barat are based on the resources and reserves data in 2018 Tanjung Enim Report then subtracted 
by actual coal production at the Tanjung Enim during 2019 period. On the other hand, the estimation of 
IUPs Banko Tengah A and Banko Tengah B is determined by reference to the resources and reserves data 
in the 2015 KCMI Tanjung Enim Report and subtracting actual coal production at the Tanjung Enim coal 
mine since the date of the 2015 Tanjung Enim Report up to December 31st, 2019. 
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Table 3.  Coal resources estimation in Tanjung Enim coal mine as of December 31st, 2019 in million tonnes 

No IUP 

Coal Resources (Mt) 
Total  
(Mt)  

Coal Quality 

Inferred Indicated Measured 
TM 
(%) 
ar 

ASH 
(%) 
adb 

TS 
(%)  
adb 

CV 
(Kcal/Kg) 

adb 

CV 
(Kcal/Kg) 

ar 

1 Tambang Air Laya 49 229 433 712 22.10 5.07 0.50 6,036 5,438 

2 Muara Tiga Besar 21 56 275 352 28.17 5.28 0.52 5,753 4,809 

3 Banko Barat 18 86 446 550 24.58 4.41 0.53 6,025 5,240 

4 Banko Tengah A 2 185 184 371 34.42 8.52 0.54 5,360 4,099 

5 Banko Tengah B 1,030 1,300 426 2,756 35.21 8.08 0.43 5,122 4,030 

Total Tanjung Enim 
Mine 1,120 1,856 1,764 4,741   

 

Table 4. Coal reserves estimation in Tanjung Enim coal mine as of December 31st, 2019 in million tonnes 

No IUP 

Coal Reserves (Mt) 
Total  
(Mt) 

Coal Quality 

Probable Proven 
TM 
(%) 
ar 

ASH 
(%) 
adb 

TS 
(%)  
adb 

CV 
(Kcal/Kg) 

adb 

CV 
(Kcal/Kg) 

ar 

1 Tambang Air Laya 112 293 405 22.67 5.51 0.47 6,047 5,342 

2 Muara Tiga Besar 14 192 206 28.31 6.01 0.55 5,728 4,745 

3 Banko Barat 4 284 288 25.08 4.94 0.56 5,993 5,161 

4 Banko Tengah A 182 181 363 33.11 8.53 0.55 5,359 3,922 

5 Banko Tengah B 1,170 389 1,559 35.00 8.49 0.42 5,072 3,928 

Total Tanjung Enim 
Mine 1,482 1,339 2,821   

 
 
 
 
 
 
 
 
 
 
 
 

A-10



 

6 
   

Resource and Reserve Statement PT. Bukit Asam, Tbk. 2019 

Peranap Coal Mine 
PTBA’s Peranap IUP is located in Indragiri Hulu Regency, Riau Province, Indonesia with a total covered 
area of 18,230 hectares. Peranap IUP is classified as an operation-production IUP, and is a part of PTBA 
development plan. Peranap Mine still under initial production phase as the date of this 2019 report. The 
Peranap coal mine is classified as an open cut mine.  
 

 
Figure 3. Map of the Peranap IUP in Indragiri Hulu Regency, Riau Province, Indonesia.  

 
The coal resources and reserves data for the Peranap coal mine as of December 31, 2019, provided in 
table 5 and table 6 replicates the resources and reserves data set forth in the 2018 Peranap JORC Report. 
As a result of insignificant production in this area, there has been no material change in the resources and 
reserves data, since the date of the 2018 Peranap JORC Report.  

 
Table 5. Coal resources estimation in Peranap IUP as of December 31st, 2019 in million tonnes. 

No IUP 

Coal Resources (Mt) 
Total  
(Mt) 

Coal Quality 

Inferred Indicated Measured 
TM 
(%) 
ar 

ASH 
(%) 
adb 

TS 
(%)  
adb 

CV 
(Kcal/Kg) 

adb 

CV 
(Kcal/Kg) 

ar 

1 Peranap 61 362 211 634 50.13 10.70 0.28 4,677 2,818 
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Table 6. Coal reserves estimation in Peranap IUP as of December 31st, 2019 in million tonnes. 

No IUP 

Coal Reserves (Mt) 
Total  
(Mt) 

Coal Quality 

Probable Proven 
TM 
(%) 
ar 

ASH 
(%) 
adb 

TS 
(%)  
adb 

CV 
(Kcal/Kg) 

adb 

CV 
(Kcal/Kg) 

ar 

1 Peranap 124 151 275 50.50 11.60 0.30 4,563 2,715 

 
 
Ombilin Coal Mine 
Ombilin IUP is located in Sawahlunto City, West Sumatera Province, Indonesia with a total covered area 
of 2,935 hectares. The Ombilin coal mine is the oldest coal mine in Indonesia and is currently declared as 
a World Heritage Site by UNESCO. The Ombilin Mine is classified as an underground mine. Mine operations 
at the Ombilin coal mine have been suspended and are still under economic re-evaluation. 

 
Figure 4. Map of the Ombilin IUP in Sawahlunto Regency, West Sumatera Province, Indonesia.  

 
 

The coal resources and reserves data for the Ombilin coal mine as of December 31, 2019, provided in 
Table 7 below replicates the resources and reserves data set forth in the 2009 Ombilin USGS Report by 
IMC, as there has been no production at the Ombilin coal mine, and therefore no material change in the 
resources and reserves data, since the date of the 2009 Ombilin USGS Report.  
 
 
 

A-12



 

8 
   

Resource and Reserve Statement PT. Bukit Asam, Tbk. 2019 

 
Table 7. Coal resources estimation in Ombilin IUP as of December 31st, 2019 in million tonnes. 

No IUP 

Coal Resources (Mt) 
Total  
(Juta 
Ton) 

Coal Quality 

Inferred Indicated Measured 
TM 
(%) 
ar 

ASH 
(%) 
adb 

TS 
(%)  
adb 

CV 
(Kcal/Kg) 

adb 

CV 
(Kcal/Kg) 

ar 

1 Ombilin 0 16 86 102 9.00 8.00 1.30 7,300 7,179 

 
Table 8. Coal reserves estimation in Ombilin IUP as of December 31st, 2019 in million tonnes. 

No IUP 

Coal Reserves (Mt) 
Total  
(Mt) 

Coal Quality 

Probable Proven 
TM 
(%) 
ar 

ASH 
(%) 
adb 

TS 
(%)  
adb 

CV 
(Kcal/Kg) 

adb 

CV 
(Kcal/Kg) 

ar 

1 Ombilin 0 23 23 9.00 8.00 1.30 7,300 7,179 
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COAL RESOURCES & RESERVES OF PT BUKIT ASAM Tbk SUBSIDIARIES 
 

Internasional Prima Coal (IPC) – Bantuas Coal Mine 
The Bantuas IUP, which PTBA holds through its subsidiary IPC that holds 51% shares, is located in 
Samarinda City, East Kalimantan Province, Indonesia, with a total covered area of 3,238 hectares. The 
Bantuas Mine is classified as an open cut mine. In 2019, total coal mine production at the Bantuas coal 
mine was 989 thousand tonnes. 

 
Figure 5. Map of the Bantuas IUP in Samarinda, East Kalimantan Province, Indonesia. 

 
The coal resources and reserves estimation for the Bantuas coal mine as of December 31, 2019, provided 
in Table 10 and Table 11 below. The estimation is determined by reference to the resources and reserves 
data in the 2016 Bantuas Report and subtracting actual coal production at the Bantuas coal mine since 
the date of the 2016 Bantuas Report up to December 31, 2019. Curently, Bantuas coal mine has 5.2 million 
tonnes of coal reserves and going into final pit operations. 
 

Table 9. Coal resources estimation in Bantuas IUP as of December 31st, 2019 in million tonnes 

No IUP 

Coal Resources (Mt) 
Total  
(Mt) 

Coal Quality 

Inferred Indicated Measured 
TM 
(%) 
ar 

ASH 
(%) 
adb 

TS 
(%)  
adb 

CV 
(Kcal/Kg) 

adb 

CV 
(Kcal/Kg) 

ar 

1 Bantuas Samarinda 1  2  20 23   22.35  3.48 1.13 5,910 5,361 
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Table 10. Coal reserves estimation in Bantuas IUP as of December 31st, 2019 in million tonnes. 

No IUP 

Coal Reserves (Mt) 
Total  
(Mt) 

Coal Quality 

Probable Proven 
TM 
(%) 
ar 

ASH 
(%) 
adb 

TS 
(%)  
adb 

CV 
(Kcal/Kg) 

adb 

CV 
(Kcal/Kg) 

ar 

1 Bantuas Samarinda 1.6 3.7 5.2 21.05 3.31 1.25 5,970 5,472 

 
 
Bukit Kendi Coal Mine 
PTBA’s subsidiary, PT Batubara Bukit Kendi, owns 98% interests in the Bukit Kendi IUP, which is located in 
Muara Enim Regency, South Sumatera Province, Indonesia, with a total covered area of 882 hectares. 
Mining operation in Bukit Kendi Mine has been stopped since 2010. As of the date of this report, active 
operations have not begun at the Bukit Kendi coal mine. The Bukit Kendi mine is classified as an open cut 
mine.  
 

 
Figure 6. Map of the Bukit Kendi IUP in Muara Enim Regency, South Sumatera Province, Indonesia 

 
The coal resources and reserves data for the Bukit Kendi coal mine as of December 31, 2019, provided in 
Table 14 and Table 15 below replicates the resources and reserves data set forth in the 2018 Bukit Kendi 
KCMI Report, as there has been no production at the Bukit Kendi coal mine, and therefore no material 
change in the resources and reserves data, since the date of the 2018 Bukit Kendi KCMI Report. 
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Table 11. Coal resources estimation in Bukit Kendi IUP as of December 31st, 2019 in million tonnes 

No IUP 

Coal Resources (Mt) 
Total  
(Mt) 

Coal Quality 

Inferred Indicated Measured 
TM 
(%) 
ar 

ASH 
(%) 
adb 

TS 
(%)  
adb 

CV 
(Kcal/Kg) 

ar 

1 Bukit Kendi 0.23 0.42 2.11 2.75 25.97 6.50 0.24 4,827 

 
Table 12. Coal reserves estimation in Bukit Kendi IUP as of December 31st, 2019 in million tonnes. 

No IUP 

Coal Reserves (Mt) 
Total  
(Mt) 

Coal Quality 

Probable Proven 
TM 
(%) 
ar 

ASH 
(%) 
adb 

TS 
(%)  
adb 

CV 
(Kcal/Kg) 

ar 

1 Bukit Kendi 0.25 0.66 0.91 25.70 7.20 0.20 4,813 
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CONSENT 
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STATEMENT 

 
I am,   
Wali  Al Hasunah 
 
confirm that I am the Competent Person for the Report and:   
 I have read and understood the requirements of the Komite Cadangan Mineral Indonesia (KCMI) 

2017 Code for Reporting of Coal Reserves. 
 I am a Competent Person as defined by the KCMI Code, along with the Competent Person Team of 

PT Bukit Asam Tbk having more than five years experience that is relevant to the type of deposit 
described in the Report, and to the activity for which I am accepting responsibility.  

 I have reviewed the Report to which this Consent Statement applies. 
 
I am a full time employee of 
 
PT Bukit Asam Tbk  
  
and have been engaged by  
 
PT Bukit Asam Tbk  
 
 
to prepare the documentation for  
 
To coordinate the Competent Persons in preparing the documentation for updating coal resource and 
reserve report  
 
on which the Report is based, for the period ended  
 
December 31st, 2019   
  
I have disclosed to the reporting company the full nature of the relationship between myself and the 
company, including any issue that could be perceived by investors as a conflict of interest.  
  
I verify that the Report is based on and fairly and accurately reflects in the form and context in which it 
appears, the information in my supporting documentation relating to Mineral Resources and Ore 
Reserves.   
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STATEMENT 

 
I am,   
Bagus Totok Purnomo 
 
confirm that I am the Competent Person for the Report and:   
 I have read and understood the requirements of the Komite Cadangan Mineral Indonesia (KCMI) 

2017 Code for Reporting of Exploration Results. 
 I am a Competent Person as defined by the KCMI Code, along with the Competent Person Team of 

PT Bukit Asam Tbk having more than five years experience that is relevant to the type of deposit 
described in the Report, and to the activity for which I am accepting responsibility.  

 I have reviewed the Report to which this Consent Statement applies. 
 
I am a full time employee of 
 
PT Bukit Asam Tbk  
  
and have been engaged by  
 
PT Bukit Asam Tbk  
 
 
to prepare the documentation for  
 
Preparing table 1 exploration section 
 
on which the Report is based, for the period ended  
 
December 31st, 2019   
  
I have disclosed to the reporting company the full nature of the relationship between myself and the 
company, including any issue that could be perceived by investors as a conflict of interest.  
  
I verify that the Report is based on and fairly and accurately reflects in the form and context in which it 
appears, the information in my supporting documentation relating to Mineral Resources and Ore 
Reserves.   
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APPENDIX 
Table 1 
Section 3 Estimation and Reporting of Coal Resources for Tanjung Enim 

Criteria JORC Code explanation Commentary 

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. 

•  All data used as the basis for geological model 
and Resources estimation has been initially 
recorded in the field by well site geologist from 
drilling. The coal depth and thickness is then 
adjusted by geophysical logging. 

•  All data points were surveyed using Total 
Station 

•  All data used as point of observations are 
compliant with the requirement of the JORC 
code. 

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. 

•  A site inspection to review all aspects of the 
exploration procedure and site condition was 
undertaken by Competent Persons in March 
2015. 

Geological 
interpretati
on 

•  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. 

•  Geological continuity of the main seam in 
project area was demonstrated. Any  
discontinuity,  missing  or  pinched  out  
seams  were  identified  and interpreted in all 
area. 

•  Boreholes data in compliance with JORC 
2012 has been used to undertake all 
assessment. 

•  N/A 
 
•  The resources were controlled by seam 

thickness, depth, weathering zone and 
continuity. 

•  Some of the seams in project area exhibit 
thinning and/or are missing.This as a result 
of faulted that lifted the seam above 
topography and eroded or truncated by 
intrusions in certain parts of the area. 
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Criteria JORC Code explanation Commentary 

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 main seams occur approximately 16.0 
kilometres (km) in strike from Muara Tiga 
Besar to Banko Tengah B Selatan. 

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. 

•  The estimation technique and assumption are 
in line with best practice industry standard 
and were control by the competent person. 
Britmindo has used MineScape Stratmodel 
V 4.119 in generating geological model. 
2,000 to 5,000 m extrapolation was used in 
the model. 

• Any previous estimates are not considered 
relevant to this assessment as this report is 
based on different standard and purpose. 

 
 
•  N/A 
•  Full ranges of testing relevant to coal deposit 

in Indonesia was undertaken as part of the 
study. 

 
•  N/A 
 
•  N/A 
 
 
•  N/A 
 
 
 
• The resources were controlled by seam 

thickness, depth and weathering zone. 
•  N/A 
 
•  Model  data  validation  and  comparison  to  

the  raw  borehole  data  was undertaken as 
part of geological model process. 
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Criteria JORC Code explanation Commentary 

  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. 

 

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 were estimated using In-situ 
Moisture. Total Moisture on an as received 
basis  was assumed as In-situ Moisture 

Cut-off 
parameters 

 The basis of the adopted cut-off 
grade(s) or quality parameters 
applied. 

•  Minimum seam thickness 0.50 m 
•  No quality cut-off was applied. 

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 
reported with an explanation of the 
basis of the mining assumptions 

•  Mining method will be open cut coal mining 
with depth restriction mostly to RL minus (-) 
200m approximately 300m depth from 
topography. No assumptions have been 
applied for mining loss and dilution. 

•  Pit  optimisation  exercise  was  undertaken  
to  justify  the  Reasonable Prospects for 
eventual economic extraction. 

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 

•  No metallurgical factors or assumptions were 
undertaken in the Resources Reporting 
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Criteria JORC Code explanation Commentary
 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. 

 

Environmen- 

tal 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. 

•  Rehabilitation and reclamation cost have been 
considered in determining reasonable 
prospects for eventual economic extraction. 
At the evaluation of Resources stage other 
environmental factors have not been taken 
into the consideration. 

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. 

•  No bulk density testing has been undertaken 
at this stage. 
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Criteria JORC Code explanation Commentary 

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). 

 Whether the result appropriately 
reflects the Competent Person’s 
view of the deposit. 

• The Measured and Indicated Resources were 
classified based on the geological confidence 
level within area that mine planning and 
economic evaluation can be undertaken. 

• Appropriate account has been undertaken 
including data validation, confidence in 
geological continuity, quality and economic 
viability. 

•  The assessment results are in line with the 
Competent Person view of the deposit. 

Audits or 
reviews 

 The results of any audits or reviews 
of Mineral Resource estimates. 

•  Internal peer review was undertaken. 

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. 

 At this stage the statement is considered 
relatively accurate with good confidence 
levels due to the qualitative and quantitative 
check and procedures which has been 
reviewed by the Competent Person. 

 The statement is related to the local 
estimate. 

 No comparison with historical production 
data has been undertaken at the Resources 
assessment stage. 
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  These  statements  of  relative  
accuracy  and  confidence  of  the 
estimate should be compared with 
production data, where available. 
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Section 4 Estimation and Reporting of Coal Reserves for Tanjung Enim 
Criteria JORC Code explanation Commentary 

Mineral 
Resource 
estimate for 
conversion 
to Ore 
Reserves  

 Description of the Mineral Resource 
estimate used as a basis for the 
conversion to an Ore Reserve.  

 Clear statement as to whether the 
Mineral Resources are reported 
additional to, or inclusive of, the Ore 
Reserves. 

 Only Measured and Indicated Resources 
were converted to JORC Proven and 
Probable Reserves.  

 The Coal Resources are inclusive of 
Mineable Reserves 

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.  

 A site inspection to review all aspects of 
the mining operation and infrastructure 
was undertaken by Competent Persons in 
March 2015. 

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.  

 A Life of Mine Plan Study that includes 
consideration of all Modifying Factors 
was undertaken in encompassing mining, 
coal handling, infrastructure, legal, 
economic viability, marketing, social and 
environment factors. 

Cut-off 
parameters 

• The basis of the cut-off grade(s) or 
quality parameters applied 

 Coal quality is determine as a multiple 
calorific value specification ranging from 
CV 3,700 kcal/kg (gar) to C 

Mining 
factors or 
assumptions

• The method and assumptions used as 
reported in the PreFeasibility 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 Coal Reserves were estimated 
through the pit optimisation process, 
selection of the economic pit shell and 
detailed practical final pit generation.  

 
 
 
  The Open Cut Coal Mining method using 

shovel and trucks and bucket wheel with 
belt conveyor is used, considering pre-
stripping and conventional box-cut 
mining methods. 
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Criteria JORC Code explanation Commentary 

  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 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 

 Geotechnical study in one of the 
concession has been undertaken for the 
pit slope stability and the values reported 
have been used as a basis of design 
parameters.   

 Major assumptions used in the pit 
optimisation are revenue, cost and pit 
slope.  

 Mining dilution of 0.025m is included only 
for floor. Coal loss of 0.10m of thickness 
and 3% additional geological loss were 
applied for mining recovery. Additional 
3% global loss is applied in determining 
coal saleable recovery in the economic 
model. Berm width, ramp width and 
working section were taken into account 
to allow efficient mining equipment 
operation.  

  All infrastructure requirements for the 
mine operations has been taken into 
account such as Stockpile, weigh bridge, 
offices, maintenance workshops, power 
generation requirements, etc. 

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. 

 Coal processing will be undertaken as the 
coal product is categorised as crushed 
coal.  

 Coal blending and processing in Indonesia 
is a mature discipline, has a good track 
record and is therefore well understood.   

 Any metallurgical process are not 
applicable to this report. 
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Criteria JORC Code explanation Commentary 

  The existence of any bulk sample or 
pilot scale test work and the degree to 
which such samples are considered 
representative of the orebody as a 
whole. 

 For minerals that are defined by a 
specification, has the ore reserve 
estimation been based on the 
appropriate mineralogy to meet the 
specifications?  

 

Environmental   The status of studies of potential 
environmental impacts of the mining 
and processing operation. Details of 
waste rock characterisation and the 
consideration of potential sites, status 
of design options considered and, 
where applicable, the status of 
approvals for process residue storage 
and waste dumps should be reported.  

  The status of studies of potential 
environmental impacts of the mining and 
processing operation. Details of waste 
rock characterisation and the 
consideration of potential sites, status of 
design options considered and, where 
applicable, the status of approvals for 
process residue storage and waste dumps 
should be reported.  

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.  

  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.  

Costs  The derivation of, or assumptions 
made, regarding projected capital costs 
in the study.  

 
 
 
 The methodology used to estimate 

operating costs 

 The capital expenditure required to 
satisfy a production increase to a 30 Mtpa 
coal mine operations has been applied. 
Britmindo has used cost information 
provided by PTBA, which is considered 
both reasonable and appropriate.  

 Unit rate based on PTBA internal cost 
assumption have been used to estimate 
total operating costs. They have been 
reviewed by Britmindo and are 
considered appropriate and reasonable 
in the current market place 
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Criteria JORC Code explanation Commentary 

  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. 

 The analysis includes a balance blending 
schedule which demonstrates that the 
overall quality characteristics are in line 
with target market specifications.  
 

 Based on Indonesian Bank mid-rates on 
US$ exchange.  

 The report assumes that product quality 
will meet market specification. 

 The report recognises government 
royalties in line with the current 
legislation.   

 

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 commodityprice(s), for the 
principal metals, minerals and co-
products 

  The status of studies of potential 
environmental impacts of the mining and 
processing operation. Details of waste 
rock characterisation and the 
consideration of potential sites, status of 
design options considered and, where 
applicable, the status of approvals for 
process residue storage and waste dumps 
should be reported.  

 Same assumptions made as in cost 
factors above. 

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 

 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. 

  The market analysis has been carried out 
by examining the following:  
1. Competitor Review  
2. Overview of Coal Inventory and 
Demands  
3. Estimated Demand  
4. Thermal Coal Long Term Overview 5. 
Coal Price   
6. Market Growth Opportunities 
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Criteria JORC Code explanation Commentary 

Economic  The inputs to the economic analysis to 
produce the net present value (NPV) in 
the study, the source and confidence of 
these economic inputs including 
estimated inflation, discount rate, etc.  

 NPV ranges and sensitivity to variations 
in the significant assumptions and 
inputs. 

 Economic model has been in the Life of 
Mine Plan Study 

Social  The status of agreements with key 
stakeholders and matters leading to 
social licence to operate. 

  No agreement is available at this time. 

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 
PreFeasibility 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. 

 
 
 
 
 N/A  

 
 PTBA holds an operating mine licence and 

several legal and statutory approvals are in 
place. 

Classification  The basis for the classification of the Ore 
Reserves into varying confidence 
categories. 

 Whether the result appropriately reflects 
the Competent Person’s view of the 
deposit 

 The classification of Coal Reserves is based 
on Measured and Indicated Resources 
Confidence Levels 

 The classification has been reviewed and is 
supported by the Competent Person’s 
views 
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Criteria JORC Code explanation Commentary 

  The proportion of Probable Ore Reserves 
that have been derived from Measured 
Mineral Resources (if any). 

 All Measured Resources is converted into 
Proven reserves 

Audits or 
reviews 

 The results of any audits or reviews of 
Ore Reserve estimates 

  Internal peer review was undertaken. 

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. 

 All competent persons and project peer 
reviewer concur that the levels of 
confidence reported are appropriate for 
this type of report.  

 
 
 
 
 
 
 
 
 
 

 The statement refers predominantly to 
local estimates including geology, 
topography, geotechnical, physical 
conditions, social requirements and other 
relevant input data. 

 
 
 

 All relevant modifying factors have been 
applied in accordance with JORC 2012 
recommendations 
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Section 4 Estimation and Reporting of Ore Reserves for Bukit Kendi 
 

Criteria Comment 
Estimation of Coal Resources 
for conversion to Coal 
Reserves 

• Only Designated and Measured Resources are converted into 
Proven and Probable KCMI Reserves..  

• Coal resources are included in coal reserves. 
Basic Studies • The Mine Age Planning Study which includes consideration of 

all Changing Factors has been carried out including mining, coal 
handling, infrastructure, economic, marketing, legal, 
environmental and social factors. 

Parameter-parameter Cut- 
off 

• Coal quality is determined for various specifications of CV values 
ranging from CV 4,600 kcal / kg (gar) to CV 4,900 kcal / kg (gar). 

Mining Factors or 
Assumptions 

• Coal reserves are estimated through the pit optimization 
process, the selection of economical pit shells and the creation 
of detailed practical final pits. 

• Coal reserves are estimated through the pit optimization 
process, the selection of economical pit shells and the creation 
of detailed practical final pits. 

• The open coal mining method uses a combination of truck and 
shovel and Bucket Wheel by considering pre-striping and box-
cut mining methods. 

• A geotechnical study at one of the mining license (IUP) has been 
carried out for slope stability analysis and the results are used 
for mine design parameters Asumsi utama yang digunakan 
dalam optimisasi pit adalah harga jual, pendapatan, biaya dan 
sudut lereng pit.  

• 0.025m of mine dilution is inserted from the floor. Loss of coal 
as thick as 0.10m and an additional 3% of geological loss is 
applied to mine acquisition. An additional 2% of global loss is 
imposed in determining the acquisition of marketable coal and 
economic models. Berm width, ramp width and work area are 
calculated so that the mining equipment operates efficiently 

• All existing infrastructure needed to operate the mine has been 
calculated such as stockpiles, ports, weigh bridges, offices, 
maintenance workshops, power plants etc. 

Metallurgical Factors or 
Assumptions 

• Coal processing is done because the product is categorized as 
crushed coal. 

• Coal mixing and processing is common in Indonesia and has a 
good track record and is therefore very well understood. 

• The metallurgical process is not carried out in coal mining. 
Cost and Revenue Factors • The investment costs needed to meet the production of 100 

million tons per year have been calculated based on 
information submitted by PTBA and are considered acceptable. 

• Unit rate based on PTBA's internal cost assumptions has been 
used to estimate the total operational costs. These costs have 
been reviewed by Britmindo and are considered acceptable in 
current market conditions. 
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• Analysis of revenue and costs including balance scheduling 
shows that overall coal quality characteristics are in line with 
target market specifications. 

• Britmindo has used coal sales prices by considering coal price 
fluctuations 2 years back for the next 2 years projection. 

• Based on the US $ Bank Indonesia central exchange rate. 
• This report assumes that the quality of coal products will meet 

the needs of market specifications. 
• The report has also calculated royalties to the government in 

accordance with current regulations. 
Market Evaluation • Market analysis has been carried out by examining the 

following : 
- Competitive Review 
- Estimated Coal Prices 
-    Market growth opportunities 

Others • N/A  
• BBK has mining operation permits, IPPKH, exports and other 

required permits. 
Classification • Calcification of Coal Reserves based on Confidence Levels of 

Measured and Designated Resources. 
• The classification has been reviewed and supported with the 

views of the Competent Persons. 
• All Measured Resources are converted into Proven Reserves. 

Audit or Review • Internal audits and reviews have been conducted 
Discussion of relative 
accuracy / confidence 

• The Competent Person and project reviewer conclude that the 
level of confidence reported is adequate for this type of report. 

• Statements are local, including geology, topography, 
geotechnical engineering, physical conditions, social needs and 
other relevant input data. 

• At this stage the statement is considered to be relatively 
accurate with a good level of confidence because qualitative 
and quantitative checks have been made by the Competent 
Person 

• Comparison with production data history is not done at this 
stage. 
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Section 3 Estimation and Reporting of Coal Resources for Peranap 
Criteria Comment 

Database Integration • All drilling data used in geological models have been recorded 
by geologists in the field through both cutting samples and core 
cores. Then to ensure thickness, the description is corrected / 
compared with geophysical logging data. 

• Lithology data has been validated by Britmindo by using 
geophysical logging data to get the correct coal thickness / 
interval. Some coal thicknesses have been corrected before. 

• 2-dimensional cross section checking has been carried out to 
check the structure and thickness anomaly 

• Coal quality data has been validated using statistical 
(regression) methods for checking anomalous results 

• All borehole elevations have been compared to topographic 
elevations at the same point. This is to ensure there are no 
structural errors in the slope of the layer or strip ratio. 

Geological interpretation • Geological interpretation is considered to have high accuracy 
that can be relied upon because of geological conditions that 
are simple and easily understood 

• Geological models are made, all based on drilling data. The 
LIDAR topographic surface is used as a barrier that controls the 
surface of the upper deposit. 

• Coal resource estimation is controlled by thickness, depth, 
weathering zone, and continuity of coal seams. 

Dimension • Coal deposits are approximately 8,500 m north-south and 6,700 
m north-east, or about 5,820 ha. 

• The resource area starts from the subcrop / outcrop near the 
surface to the maximum depth at 100 m elevation. 

Modeling and estimation 
techniques 

• The geological modeling process, estimates and assumptions 
are in accordance with general industry standards. Britmindo 
has used Minescape Stratmmodel V4 in building geological 
models. The maximum extrapolation distance is 1,000 m 
beyond the last data, but resources have been limited by 1/3 of 
the average distance between drill bits. 

• Modeling parameters, namely : 
- Minimum coal thickness estimated -0.3 m 
- Base of seathering - modeled according to drill data 
- All coal seams are cut off by weathering zones 

• Seam Relationship – Conformable 
• Element Seam Continuity – Pinch 
• Compound Seam Continuity – Pinch 

 
NO PARAMETER Peranap 
1 Topography Model Cell Size 10m x 10m 
2 Geology Model Cell Size 25m x 25m 
3 Modelling Option All 
4 Interpolator Search Radius 1,000 
5 Model Extrapolation Distance 1,000 
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6 Interpolator – Thickness Planar (0) 
7 Interpolator - Surface FEM (1) 
8 Interpolator – Trend Planar (1) 
9 Partings Yes 
10 Interval Lithology Code CO 
11 Trend Surface No 
12 Faults No 
13 Limit Polygons Yes 
14 Survey Data Yes 
   
 If there are resource estimates made before this report, then this 

estimation report can be considered to have replaced the results 
of the previous estimate. 

 Coal quality related to HGI, Ultimate Analysis, Ash Analysis, 
Forms of Sulfur is not included in the geological model 

 Associated with the possibility of corrosion can be seen in the 
results of Ash Analysis (Sodium Na2O) in Appendix D. However, 
from an average that shows below 2%, it will not adversely 
affect the boiler. 

 Britmindo has compared drill data with data from modeling 
results, where the results can be concluded that the geological 
model formed does not ignore drilling data. 
 

Lengas (moisture) • Coal tonnage estimation uses an in situ Moisture base. Due to 
the absence of EQM / MHC data that can be considered as in 
situ Moisture, the value of in situ Moisture is assumed to be the 
same as the value of Total Moisture. 

Cut-off Parameter • The minimum estimated coal thickness is 0.30 m  
• There are no restrictions on the quality of coal 
• Geologist losses are not applied to estimates. 

Mining Factors or 
Assumptions Relating to 
Mining 

• The mining method is open pit mining with depth restrictions 
based on recommendations from Geotechnics. Mining losses 
and dilution are applied in the Reserve estimation process 
(separate report). 

Metallurgical Factors and 
their Assumptions relating to 
Metallurgy 

• No Metallurgical factor was applied to the Resource estimation 
process 

Bulk Density  
 
Classification 

• All data used as Observation Points (quantity and quality) have 
been validated and fulfill the minimum requirements as 
regulated in SNI. 

• The explanation of Classification can be found in Chapter 8.2. 
Discussion of relative 
accuracy / confidence 
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Section 4 Estimation and Reporting of Coal Reserves for Peranap 
Criteria Comment 

Estimation of Coal Resources 
for conversion to Coal 
Reserves 

• Only Designated and Measured Resources are converted into 
Calculated and Proven KCMI Reserves. 

• Coal resources are included in coal reserves. 
Basic Studies • Mine Age Planning Study which includes consideration of all 

Modifier factors that have been carried out include mining, 
processing, metallurgical, economic, marketing, legal, 
environmental, infrastructure, social and government factors 

The Cut-off Parameters • Coal quality is determined for various CV value specifications 
ranging from CV 2500 kcal / kg (gar) to CV 2800 kcal / kg (gar) 

Factors of Mining or 
Assumptions 
 

• Coal reserves are estimated through the process of pit 
optimization, economical pit pit selection and detailed practical 
pit pitching 

• Open coal mining method using truck and shovel combinations 
with consideration of pre-striping and box-cut mining methods. 

• Geotechnical studies in the IUP region have been carried out for 
slope stability analysis and the results have been applied to mine 
design parameters. 

• The key assumptions used in pit optimization are revenue 
margin targets, operating costs and pit slopes. 

• A total of 0.1m mine is included from the roof & floor. 0.20m of 
coal loss and an additional 1% of global loss are applied to 
determine marketable coal availability and economic model. 
Meter width, ramp access and work area are calculated for the 
mine to operate efficiently. 

• All existing infrastructure needed to operate the mine has been 
taken into account such as freight, stockpile, pier, weigh bridge, 
office, maintenance workshop, power plant etc. 

Metallurgical Factors 
or assumptions 

• Coal processing is performed because the product is categorized 
as crushed coal. 

• Coal mixing and processing is common in Indonesia and has a 
good track record so it is well understood. 

• Metallurgical processes are not performed in this coal mining. 
Cost Factors and 
Income 

• The investment cost needed to meet the production of 11 million 
tonnes per year has been calculated based on the information 
provided by PTBA and considered acceptable. 

• Unit rates based on PTBA's internal cost assumptions have been 
used to estimate total operating costs. These costs have been 
reviewed by the implementing team and are considered 
acceptable under current market conditions. 

• Revenue analysis is planned based on target of 20% & 25% of 
operating cost which shows that overall characteristics of coal 
quality in line with MMPP specification 

• Assumption of the value of coal selling price based on the 
reference of regulation “Permanent Energy No. 09 of 2016 and 
“Engineership No. 7424 In 2016, where coal prices were raised 
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from operating costs including target margins plus government 
royalties 

• Based on the US $ Bank Indonesia central exchange rate 
Market Evaluation • The Government's MMPP tender project is the basis for 

analyzing the market by considering the following:  
- National electricity needs 
- The need for electricity using coal fuel is now more 

economical 
- Support Government programs for low calorie coal 

utilization 
- Low calorie coal availability 

Something else • Regulatory changes related to MMPP objectives by the 
government 

• PTBA has mine operating permit, IPPHH, export permit and 
other required permissions. 

Classification • Classification of Coal Suggestions based on Measured and 
Specified Resource Confidence Levels 

• Classification has been researched and supported by the views 
of Competent Person. 

• All Measurable Resources are converted into Proven 
Suggestions. 

Audit or Review • Internal audit and review is done 
Discussion of accuracy / 
Relative confidence 

• Competent Person and project reviewer conclude that the level 
of confidence reported is sufficient for this type of report. 

• Statements of local nature including geology, topography, 
geotechnical, physical conditions, social needs and other 
relevant data inputs. 

• At this stage the statement is considered to be relatively 
accurate with good confidence due to the qualitative and 
quantitative examination conducted by Competen Person 

• Historical comparisons of production data are not made in the 
production of this report. 

 

A-37



APPENDIX B — 2019 NICKEL, GOLD, SILVER AND BAUXITE RESERVES STATEMENT

B-1



 

  

 

Mineral Resources & 
Ore Reserves Statement 

as per December 31st, 2019 

NICKEL 

BAUXITE 

GOLD 

XITE

D

B-2



 

 
 

1 

MINERAL RESOURCES & ORE RESERVES  STATEMENT  

EXECUTIVE SUMMARY 
 
 
This statement is the update of the mineral resources and ore reserves as per December 31st, 2019 
of PT ANTAM Tbk. (ANTAM) and subsidiaries. The information listed in this statement relates to the 
Exploration Results, Mineral Resources and Ore Reserves estimated by technical team of ANTAM 
supervised by Mr. Bronto Sutopo, a member of The Australasian Institute of Mining and Metallurgy 
(MAusIMM) and certified as Competent Person Indonesia (CPI).   

ANTAM is a vertically integrated, export-oriented, diversified mining and metals company. With 
operations spread throughout the mineral-rich Indonesian archipelago, ANTAM undertakes all 
activities from exploration, excavation, processing through to marketing of nickel ore, ferronickel, 
gold, silver, and bauxite. All of Mineral Resources and Ore Reserves are located in Indonesia and 
have received legal mining permit from Indonesian Government.  

ANTAM is pleased to announce new estimates of Mineral Resources and Ore Reserves as per 
December 31st, 2019 stated in million tonnes as wet (wmt) and dry (dmt) basis. The Mineral 
Resources and Ore Reserves are reported in accordance with the Joint Ore Reserve Committee 
(JORC) Code 2012 / KCMI Code 2017. The Mineral Resources and Ore Reserves statement of ANTAM 
as per December 31st, 2019 are: 

Commodity Millions 
Tonnes (Wet) 

Millions 
Tonnes (Dry) 

Ni  
(%) 

Al2O3 
(%) 

Au  
(koz) 

Nickel 
Total Resources 1,035.48 734.78 1.65   
Total Reserves 297.23 213.32 1.72   
Bauxite 
Total Resources 277.30 236.07  45.09  
Total Reserves 118.13 100.41  44.02  
Gold 
Total Resources 8.98 7.63   816 
Total Reserves 3.54 3.19   239.2 

 

The changes for both Nickel Mineral Resources and Ore Reserves due to the exploration result and 
export banned. The changes for both Bauxite Mineral Resources and Ore Reserves due to utilization 
of bauxite resources for smelter grade alumina refinery (SGAR) plant in Mempawah. The changes 
for both Gold Mineral Resources and Ore Reserves are due to mining production in 2019 and further 
evaluation of block model data. 
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The Mineral Resources and Ore Reserves statement of ANTAM’s subsidiaries as per December 31st, 
2019 are: 

Commodity Millions of 
Tonnes (Wet) 

Millions of 
Tonnes (Dry) Ni (%) Al2O3 

(%) 
Au  

(koz) 
Nickel 
Total Resources 326.25 229.25 1.69   
Total Reserves 56.51 41.04 1.87   
Bauxite 
Total Resources 320.30 272.86  43.08  
Total Reserves 32.47 27.60  43.57  
Gold 
Total Resources 1.83 1.56   389 
Total Reserves 0.29 0.24   30.2 

 

Commodity prices and exchange rates used to estimate the economic viability of Ore Reserves are 
based on Corporate Long Term Plan 2019-2024 (“Rencana Jangka Panjang Perusahaan” / RJPP 2019-
2024) applied at the estimation.  

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Coordinator of  
ANTAM Competent Person Team 
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NICKEL 
 

PT ANTAM Tbk. (ANTAM) has seven nickel mining licenses (IUP) located at South East Sulawesi and 
North Maluku Province, Indonesia that covers 68,301.5 Ha in total. These IUPs are operation and 
production IUPs (IUP OP) and we have obtained the relevant Clear and Clean (CnC) certificates from 
the Government of Indonesia through The Ministry of Energy and Mineral Resources. Table 1 is a 
list of the nickel IUPs. 

Table 1. List of Nickel Mining Licenses 

 

Every IUP has at least one prospect area. IUP Asera and Molawe has two prospects area called 
Lasolo-Lalindu and Mandiodo. IUP Lasolo has two prospects area called Tapunopaka and Bahubulu. 
IUP Buli Serani has four prospects area called Sangaji, Mornopo, Tanjung Buli, and Pakal. IUP 
Pomalaa, Bt. Kilat, Sitallo, and Tambea called prospect Pomalaa. The total prospect area are nine 
prospects. 

The IUP dispute occured in IUP Asera and Molawe. ANTAM owns Asera and Molawe IUP OP since 
2010, but in 2012 is revoked and given to several companies by former North Konawe Regent 
unilaterally. In 2014 the Supreme Court's decision to win ANTAM as a legitimate IUP holder and 
continue to proceed to obtain a CnC certificate. At the end of 2018 the IUP is declared CnC through 
certificate of CnC number 1468/Min/12/2018.  

Figure 1, 2, & 3 reflect the location of Nickel Mining Permit of PT ANTAM Tbk as per December 31st, 
2019. 

 

B-8



 

 
 

7 

MINERAL RESOURCES & ORE RESERVES  STATEMENT  

 
Figure 1. Map of Lalindu-Lasolo, Mandiodo, Tapunopaka and Bahubulu Prospects in North 

Konawe Regency, South East Sulawesi Province, Indonesia 

 
Figure 2. Map of Sangaji, Mornopo, Tanjung Buli, and Pakal Island Prospects in East Halmahera 

Regency, North Maluku Province, Indonesia 

B-9



 

 
 

8 

MINERAL RESOURCES & ORE RESERVES  STATEMENT  

 
Figure 3. Map of Pomalaa Prospect in Kolaka, South East Sulawesi Province, Indonesia 

The information in this report relating to mineral resources and ore reserves estimate are based on 
information compiled and verified by Mr. M. Riyan Kamil, Mr. Arnazt P. Adryanto, Mr. Febri E. 
Prihasto, Mr. Aldino Yulianto, who have sufficient experience and are certified as Competent Person 
Indonesia for lateritic nickel commodity. The lateritic nickel mineral resources and ore reserves of 
as per December 31st, 2019 are shown in table 2, 3, 4 & 5, all stated in millions of tonnes. 

The resource block models were updated based on exploration drilling and the progress of mining 
by cut-off date of data at November 30th, 2019. Sangaji prospect updated based on exploration 
drilling. Mornopo and Pomalaa prospects updated based on exploration drilling and mining 
operation. Tanjung Buli, Pakal, and Tapunopaka prospects updated based on mining operation. 
Mandiodo prospect updated based on illegal mining area. Bahubulu and Lasolo-Lalindu prospects 
have not been updated due to no activities at those two prospects. Technical parameters and 
explanations for resource estimation are stated in Table 1 JORC/KCMI Section 3 Estimation and 
Reporting of Mineral Resources that made for each prospect in the appendix of this statement. 

The conversion from resources into reserve was based on modifying factors as stated in JORC/KCMI 
Code and only measured and indicated resources that were converted into reserve. The ore supply 
plan is also changed because there is no export ore starting from 2020. Technical parameters and 
explanations for reserve estimation are stated in Table 1 JORC/KCMI Section 4 Estimation and 
Reporting of Ore Reserves that made for each prospect in the appendix of this statement. 
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Table 2. Nickel Mineral Resources as per December 31st, 2019 

 

 

 

 

 

 

Area Zone Class Million of 
Tonnes (wmt)

Million of 
Tonnes (dmt) Ni (%) Fe (%) SiO2 (%) MgO (%) Co (%)

Measured 17.58 12.83 1.57 40.62 9.59 2.59 0.18

Indicated 0.61 0.44 1.56 37.85 15.11 3.98 0.22

Inferred 0.15 0.11 1.57 39.95 14.14 3.84 0.21

18.33 13.38 1.57 40.52 9.81 2.65 0.18

Measured 18.47 14.41 2.11 15.43 37.28 21.83 0.05

Indicated 1.22 0.95 2.04 14.78 39.84 22.63 0.05

Inferred 0.52 0.41 2.00 14.37 38.45 24.88 0.05

20.21 15.77 2.10 15.36 37.47 21.96 0.05

Pakal

Limonit

Total Limonit 

Saprolit

Total Saprolit 

Area Zone Class Million of 
Tonnes (wmt)

Million of 
Tonnes (dmt) Ni (%) Fe (%) SiO2 (%) MgO (%) Co (%)

Measured 5.60 3.86 1.51 36.25 17.56 5.32 0.17

Indicated 2.66 1.84 1.58 37.26 16.21 5.21 0.16

Inferred 4.30 2.97 1.63 36.14 19.27 5.61 0.16

12.56 8.67 1.56 36.43 17.86 5.40 0.16

Measured 11.13 8.57 1.94 12.38 41.42 28.10 0.03

Indicated 7.78 5.99 1.99 11.16 41.43 29.09 0.03

Inferred 19.16 14.75 1.97 11.17 41.89 29.95 0.03

38.06 29.31 1.96 11.52 41.66 29.24 0.03

Tanjung Buli

Limonit

Total Limonit 

Saprolit

Total Saprolit 

Area Zone Class Million of 
Tonnes (wmt)

Million of 
Tonnes (dmt) Ni (%) Fe (%) SiO2 (%) MgO (%) Co (%)

Measured 16.23 10.87 1.44 40.19 14.47 3.94 0.18

Indicated 7.81 5.24 1.43 37.74 16.87 5.26 0.16

Inferred - - - - - - -

24.04 16.11 1.44 39.39 15.25 4.37 0.18

Measured 45.11 33.83 2.03 10.64 42.59 27.99 0.03

Indicated 22.33 16.75 1.98 10.96 43.00 27.16 0.03

Inferred 0.06 0.04 1.92 10.59 40.06 28.28 0.03

67.50 50.63 2.02 10.75 42.72 27.71 0.03

Mornopo

Limonit

Total Limonit 

Saprolit

Total Saprolit 
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Area Zone Class Million of 
Tonnes (wmt)

Million of 
Tonnes (dmt) Ni (%) Fe (%) SiO2 (%) MgO (%) Co (%)

Measured 5.47 3.72 1.41 39.19 16.56 2.85 0.13

Indicated 11.81 8.03 1.39 38.96 16.07 2.88 0.13

Inferred 9.62 6.54 1.40 26.91 20.49 3.05 0.10

26.91 18.30 1.40 34.70 17.75 2.93 0.12

Measured 12.79 9.47 1.93 13.83 42.72 18.96 0.03

Indicated 22.23 16.45 1.79 13.14 42.43 19.95 0.03

Inferred 11.47 8.48 1.75 12.39 42.61 21.38 0.03

46.49 34.40 1.82 13.15 42.55 20.03 0.03

Pomalaa

Limonit

Total Limonit 

Saprolit

Total Saprolit 

Area Zone Class Million of 
Tonnes (wmt)

Million of 
Tonnes (dmt) Ni (%) Fe (%) SiO2 (%) MgO (%) Co (%)

Measured 0.66 0.43 1.45 38.45 14.10 3.46 0.14

Indicated 15.69 10.20 1.40 36.98 14.93 3.95 0.10

Inferred 4.17 2.71 1.39 40.13 13.50 3.81 0.12

20.53 13.34 1.40 37.67 14.61 3.91 0.11

Measured 0.35 0.25 1.79 14.80 37.69 21.45 0.03

Indicated 7.38 5.17 1.76 14.44 37.41 23.27 0.04

Inferred 3.36 2.35 1.70 14.47 35.87 23.14 0.03

11.10 7.77 1.75 14.46 36.95 23.17 0.03

Lasolo 
Lalindu

Limonit

Total Limonit

Saprolit

Total Saprolit 
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Area Zone Class Million of 
Tonnes (wmt)

Million of 
Tonnes (dmt) Ni (%) Fe (%) SiO2 (%) MgO (%) Co (%)

Measured 45.76 29.75 1.32 41.95 10.17 2.71 0.14

Indicated 27.56 17.91 1.31 40.57 11.81 3.80 0.11

Inferred 12.10 7.87 1.33 40.01 12.27 3.78 0.14

85.42 55.53 1.32 41.23 11.00 3.21 0.13

Measured 17.80 12.46 1.69 14.50 36.97 19.55 0.04

Indicated 13.67 9.57 1.59 14.55 36.97 19.13 0.04

Inferred 10.05 7.03 1.47 14.14 37.49 20.60 0.04

41.51 29.06 1.60 14.43 37.09 19.66 0.04

Tapunopaka

Limonit

Total Limonit

Saprolit

Total Saprolit 

Area Zone Class Million of 
Tonnes (wmt)

Million of 
Tonnes (dmt) Ni (%) Fe (%) SiO2 (%) MgO (%) Co (%)

Measured 7.56 4.92 1.43 38.71 12.48 4.53 0.14

Indicated 37.79 24.57 1.42 36.16 13.71 7.23 0.07

Inferred 32.71 21.26 1.37 32.86 19.30 8.92 0.07

78.06 50.74 1.40 35.02 15.93 7.68 0.08

Measured 13.09 9.16 1.70 13.51 39.83 19.62 0.04

Indicated 46.74 32.72 1.64 14.98 37.80 17.60 0.03

Inferred 82.82 57.97 1.51 14.96 38.34 17.32 0.04

142.64 99.85 1.57 14.83 38.30 17.63 0.04

Bahubulu

Limonit

Total Limonit

Saprolit

Total Saprolit 

Area Zone Class Million of 
Tonnes (wmt)

Million of 
Tonnes (dmt) Ni (%) Fe (%) SiO2 (%) MgO (%) Co (%)

Measured 16.05 10.43 1.41 44.22 8.72 1.95 0.15

Indicated 5.41 3.52 1.39 43.10 9.12 1.82 0.16

Inferred 4.86 3.16 1.38 43.58 8.70 1.85 0.15

26.33 17.11 1.40 43.87 8.80 1.90 0.15

Measured 9.18 6.43 1.72 22.23 30.88 16.45 0.06

Indicated 5.48 3.84 1.77 20.36 33.20 16.88 0.05

Inferred 17.37 12.16 1.84 17.25 33.54 19.23 0.04

32.03 22.42 1.79 19.21 32.72 18.03 0.05

Mandiodo

Limonit

Total Limonit

Saprolit

Total Saprolit 
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Table 3. Total Nickel Mineral Resources in ANTAM as per December 31st, 2019 
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Table 4. Nickel Ore Reserves as per December 31st, 2019 

 
 

 
 

 
 

 
 
 
 
 
 
 
 
 
 

Area Zone Class Million of 
Tonnes (wmt)

Million of 
Tonnes (dmt) Ni (%) Fe (%) SiO2 (%) MgO (%) Co (%)

Proved 7.22 5.27 1.68 39.52 9.96 2.75 0.18

Probable - - - - - - -

7.22 5.27 1.68 39.52 9.96 2.75 0.18

Proved 12.66 9.87 2.04 15.60 36.75 21.89 0.05

Probable 0.25 0.19 2.03 14.02 43.38 24.78 0.05

12.90 10.06 2.04 15.57 36.87 21.94 0.05

Pakal

Limonite

Total Limonite

Saprolite

Total Saprolite

Area Zone Class Million of 
Tonnes (wmt)

Million of 
Tonnes (dmt) Ni (%) Fe (%) SiO2 (%) MgO (%) Co (%)

Proved 1.79 1.24 1.68 36.64 16.92 5.57 0.19

Probable 0.55 0.38 1.80 38.53 14.49 5.17 0.19

2.34 1.62 1.71 37.09 16.35 5.48 0.19

Proved 7.75 5.97 1.93 12.31 41.53 28.35 0.03

Probable 3.07 2.36 1.90 11.98 41.24 28.60 0.03

10.81 8.33 1.92 12.22 41.45 28.42 0.03

Tanjung Buli

Limonite

Total Limonite

Saprolite

Total Saprolite

Area Zone Class Million of 
Tonnes (wmt)

Million of 
Tonnes (dmt) Ni (%) Fe (%) SiO2 (%) MgO (%) Co (%)

Proved 3.61 2.42 1.65 38.85 15.85 5.14 0.19

Probable 2.28 1.53 1.67 35.89 19.90 7.11 0.14

5.89 3.95 1.66 37.71 17.42 5.90 0.17

Proved 32.78 24.58 2.00 10.61 42.26 28.08 0.03

Probable 23.51 17.63 1.94 11.14 43.71 27.45 0.02

56.28 42.21 1.97 10.83 42.87 27.82 0.03

Moronopo

Limonite

Total Limonite

Saprolite

Total Saprolite

Area Zone Class Million of 
Tonnes (wmt)

Million of 
Tonnes (dmt) Ni (%) Fe (%) SiO2 (%) MgO (%) Co (%)

Proved 0.40 0.28 1.59 39.82 15.08 2.85 0.16

Probable 1.58 1.11 1.57 41.21 13.66 2.93 0.16

1.98 1.39 1.57 40.93 13.95 2.91 0.16

Proved 21.60 16.42 1.77 11.57 41.33 27.63 0.03

Probable 77.57 58.96 1.77 11.67 41.24 27.82 0.03

99.18 75.37 1.77 11.65 41.26 27.78 0.03

Sangaji

Limonite

Total Limonite

Saprolite

Total Saprolite

B-15



 

 
 

14 

MINERAL RESOURCES & ORE RESERVES  STATEMENT  

 

 
 

 
 

 
 
 

Table 5. Total Nickel Ore Reserves in ANTAM as per December 31st, 2019 

 

The measured and indicated mineral resources are reported inclusive of those mineral resources 
modified to produce the ore reserves. 

 

 

Area Zone Class Million of 
Tonnes (wmt)

Million of 
Tonnes (dmt) Ni (%) Fe (%) SiO2 (%) MgO (%) Co (%)

Proved 0.22 0.15 1.90 37.26 19.18 4.51 0.13

Probable 0.22 0.15 1.86 35.11 13.93 3.52 0.13

0.44 0.30 1.88 36.17 16.52 4.01 0.13

Proved 5.47 4.05 2.12 14.32 42.20 18.76 0.03

Probable 7.83 5.80 2.01 13.10 42.25 19.97 0.03

13.31 9.85 2.05 13.60 42.23 19.47 0.03

Pomalaa

Limonite

Total Limonite

Saprolite

Total Saprolite

Area Zone Class Million of 
Tonnes (wmt)

Million of 
Tonnes (dmt) Ni (%) Fe (%) SiO2 (%) MgO (%) Co (%)

Proved 40.88 26.57 1.29 41.98 10.16 2.70 0.14

Probable 22.16 14.41 1.29 40.89 11.47 3.53 0.12

63.04 40.98 1.29 41.60 10.62 2.99 0.13

Tapunopaka
Limonite

Total Limonite

Area Zone Class Million of 
Tonnes (wmt)

Million of 
Tonnes (dmt) Ni (%) Fe (%) SiO2 (%) MgO (%) Co (%)

Proved - - - - - - -

Probable 9.03 5.87 1.45 36.80 8.47 4.90 0.08

9.03 5.87 1.45 36.80 8.47 4.90 0.08

Proved - - - - - - -

Probable 14.79 10.36 1.85 15.29 37.13 18.00 0.04

14.79 10.36 1.85 15.29 37.13 18.00 0.04

Bahubulu

Limonite

Total Limonite

Saprolite

Total Saprolite

Area ZONE CLASS Million of 
Tonnes (WMT)

Million of 
Tonnes (DMT) Ni (%) Fe (%) SiO2 (%) MgO (%) Co (%)

Proved 54.11 35.92 1.38 41.23 10.81 2.97 0.15

Probable 35.84 23.45 1.38 39.48 11.41 4.10 0.11

89.95 59.37 1.38 40.54 11.05 3.42 0.14

Proved 80.26 60.89 1.94 12.07 41.07 26.37 0.04

Probable 127.02 95.29 1.83 12.10 41.28 26.14 0.03

207.28 156.18 1.87 12.09 41.20 26.23 0.03

Total Nickel 
Reserves of 

ANTAM

Limonite

Total Limonite

Saprolite

Total Saprolite
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BAUXITE 
 

PT ANTAM Tbk. (ANTAM) has three bauxite mining licenses (IUP) located at West Kalimantan 
Province, Indonesia that covers 67,700 Ha in total. These IUPs are operation and production IUPs 
(IUP OP) and we have obtained Clear and Clean (CnC) certificates from the Government of Indonesia 
through the Ministry of Energy and Mineral Resources. Table 6 is a list of the bauxite IUPs. 

Table 6. List of Bauxite Mining Licenses 

 

Every IUP has at least one prospect block. IUP Tayan has six prospects area called Block A, Block B, 
Block C, Block D, Block E, and Block Munggu Pasir. IUP Mempawah is called Block Toho. IUP 
Mempawah Hulu is called Block Landak. The total prospect block are eight blocks. 

Figure 4 & 5 reflect the location of Bauxite Mining Permit of PT ANTAM Tbk as per December 31st, 
2019. 

The information in this report relating to the ANTAM bauxite mineral resources and ore reserves 
estimation is based on information prepared, compiled and verified by Mr. Dedi Sunjaya, Mr. Tulus 
Semedie, Mr. Arif Hindarto, and Mrs. Tafia Sulistyani P. who have sufficient experience and are 
certified as Competent Person Indonesia for lateritic bauxite commodity.  

Lateritic bauxite resources estimation of ANTAM as per December, 31st 2019 is shown in Table 7. 
Technical parameters and explanations for resource estimation are stated in Table 1 JORC/KCMI 
Section 3 Estimation and Reporting of Mineral Resources that made for each prospect in the 
appendix of this statement. 
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Figure 4. Map of Tayan Mining Area (Block Munggu Pasir, Block A, B, C, D, and E) in Sanggau 

Regency, West Kalimantan Province, Indonesia 

B-18



 

 
 

17 

MINERAL RESOURCES & ORE RESERVES  STATEMENT  

 
Figure 5. Map of Mempawah (Toho) and Mempawah Hulu (Landak) Mining Area in West 

Kalimantan Province, Indonesia 

Table 7. Bauxite Mineral Resources as per December 31st, 2019 

 

 Million of 
Tonnes 
(wmt) 

Million of 
Tonnes 
(dmt)

Al2O3 R-SiO2 T-SiO2 Fe2O3 TiO2

Measured 38.48 32.90 52.42 47.83 3.23 14.58 11.76 0.85

Indicated 31.10 26.59 52.14 46.75 4.11 15.48 12.42 0.89

Inferred 4.09 3.50 50.76 45.38 5.30 18.43 12.13 0.82

Total 73.67 62.99 52.21 47.24 3.72 15.17 12.06 0.87

Measured 6.34 5.39 54.38 45.25 3.27 16.14 12.72 1.12

Indicated 12.62 10.72 51.57 45.19 3.65 18.52 12.45 0.96

Inferred 3.38 2.87 47.44 44.95 3.84 21.94 10.34 0.78

Total 22.33 18.98 51.65 45.17 3.57 18.36 12.21 0.98

Measured 44.63 37.93 53.92 47.17 2.58 9.85 15.87 1.11

Indicated 15.62 13.27 53.89 46.42 2.99 10.17 16.37 1.19

Inferred 10.68 9.07 51.52 46.07 3.65 14.46 13.38 0.92

Total 70.92 60.28 53.54 46.84 2.83 10.61 15.61 1.10

166.92 142.25 52.70 46.79 3.32 13.66 13.58 0.98

Area/IUP Prospect Resource
CLASS

Washed Bauxite

CF (%)

Average Grade (%)

Grand Total Resources of Tayan IUP

Tayan

Block AB

Block CDE

Block 
Munggu Pasir 
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Table 7 as above contains details of bauxite resources that have reasonable prospect to be 
economically extracted in the future. This material is defined as Mineral Resources under the JORC 
Code 2012 and KCMI Code 2017. The resource block models were updated based on exploration 
test pit and mining operation in Tayan, and exploration test pit in Mempawah during year of 2019.  

Measured and indicated mineral resources of Tayan Block A is processed so that it is able to be 
exported as bauxite ore until year of 2021 and it provides long term ore supply to the Indonesia 
Chemical Alumina (ICA) Plant in Tayan until year of 2063 (50 years operation of ICA Plant since it 
started on the year of 2014). 

Measured and indicated mineral resources of ANTAM’s IUP in Mempawah and Landak is processed 
and provides long term ore supply of SGAR Plant in Mempawah until year of 2051 (30 years 
operation of SGAR Plant).  

In the conversion processes from resources into reserves factors such as mining (including recovery 
and dillution), metallurgical, economic, marketing, legal, environmental, infrastructures, social, and 
governance have been taken into consideration. Lateritic bauxite ore reserves estimation of ANTAM 
as per December 31st, 2019 is shown in Table 8.  

 

 

 

 

Million of 
Tonnes 
(WMT)

Million of 
Tonnes 
(DMT)

Al2O3 R-SiO2 T-SiO2 Fe2O3 TiO2

Measured 16.21 13.78 48.19 44.34 2.68 1.91 18.79 13.01

Indicated 6.63 5.63 48.77 42.19 3.04 2.16 17.55 16.13

Inferred 8.98 7.64 47.85 41.42 3.09 2.20 19.01 16.10

Total 31.82 27.04 48.21 43.06 2.87 2.04 18.60 14.53

Measured 64.87 55.14 48.41 42.26 3.91 26.42 8.86 0.70

Indicated 8.73 7.42 49.25 41.93 4.17 26.89 8.87 0.65

Inferred 4.95 4.21 49.31 43.57 3.84 25.14 8.56 0.57

Total 78.56 66.78 48.56 42.31 3.94 26.39 8.84 0.68

Measured 170.53 145.14 50.96 45.11 3.27 16.70 12.43 2.03

Indicated 74.69 63.64 51.77 45.45 3.71 15.04 13.29 2.29

Inferred 32.08 27.29 49.62 44.17 3.75 13.97 13.73 5.09

Total 277.30 236.07 51.01 45.09 3.44 15.94 12.82 2.45

Landak Mempawah Hulu

Total 
 Bauxite Resources

of ANTAM 

Average Grade (%)

Mempawah Toho

Area/IUP Prospect Resource
CLASS

Washed Bauxite

CF (%)
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Table 8. Bauxite Ore Reserves as per December 31st, 2019 

 

The measured and indicated mineral resources are reported inclusive of those mineral resources 
modified to produce the ore reserves. 

While others bauxite area and prospect such as block CDE and block Munggu Pasir of Tayan IUP will 
be converted into ore reserves when there is an increase of sales volume and/or the feasibility study 
of new alumina refinery plant has been completed to accommodate the utilization of abundance 
bauxite resources in ANTAM mining concessions.  

Technical parameters and explanations for reserve estimation are stated in Table 1 JORC/KCMI 
Section 4 Estimation and Reporting of Ore Reserves that made for each prospect in the appendix of 
this statement. 

 

 

 

 

 
 
 
 
 
 
 
 
 

 Million 
of Tonnes 

(wmt) 

Million of 
Tonnes 

(dmt)
AL2O3 R-SIO2 T-SIO2 FE2O3 TIO2

Proved 6.79           5.77           55.36   48.54   3.10     11.61   13.24   0.95     
Probable 32.28         27.44         53.66   48.08   3.56     13.27   12.58   0.89     

Total 39.07         33.21         53.95   48.16   3.48     12.98   12.70   0.90     

Proved 11.25         9.56           49.49   44.49   3.02     18.06   13.34   0.92     
Probable 4.26           3.62           50.23   41.91   3.56     17.16   16.62   1.06     

Total 15.51         13.18         49.69   43.78   3.17     17.82   14.24   0.96     

Proved 9.71           8.25           49.36   41.41   4.31     28.13   8.09     0.65     

Probable 53.84         45.77         48.00   41.55   4.63     27.52   9.00     0.70     

Total 63.55         54.02         48.20   41.52   4.58     27.61   8.86     0.69     

Proved 27.75         23.58         50.88   44.41   3.49     20.00   11.48   0.83     
Probable 90.38         76.82         50.12   43.90   4.20     21.94   10.64   0.79     

Grand Total 118.13      100.41      50.30   44.02   4.03     21.49   10.83   0.80     

Total Bauxite Reserves 
of ANTAM

ANTAM 
Tayan

Block A

ANTAM 
Mempawah

Toho

ANTAM 
Landak

Mempawah 
Hulu

Area/IUP Prospect
Reserve 

CLASS

Washed Bauxite

CF (%)

Average Grade (%)
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GOLD 
 

PT ANTAM Tbk. (ANTAM) has two gold mining licenses (IUP) located at West Java Province, 
Indonesia that covers 10,560 Ha in total. The status of those IUPs are operation and production 
IUPs (IUP OP) and we have obtained the relevant Clear and Clean (CnC) certificates from the 
Government of Indonesia through the Ministry of Energy and Mineral Resources. Table 9 is a list of 
the gold IUPs. 

Table 9. List of Gold Mining Licenses 

 

Figure 6 & 7 reflect the location of Gold Mining Permit of PT ANTAM Tbk as per December 31st, 
2019. 

The information in this report relating to mineral resources and ore reserves estimate are based on 
information compiled by Mr. Andi Kurniawan, Mr. Dwi Margianto, Mr. Halley Rionanda, Mr. Ahmad 
Raymond, Mrs. Novi Rusiana Dewi, Ms. Okta Christal S, Mr. Emeralda Saentya. 

 
Figure 6. Map of Pongkor Mining Area in West Java Province, Indonesia 

B-22



 

 
 

21 

MINERAL RESOURCES & ORE RESERVES  STATEMENT  

  
Figure 7. Map of Papandayan mining area in West Java Province, Indonesia 

The gold resources and reserves are presented in accordance with the JORC Code 2012 and KCMI 
Code 2017. Gold Reserves and Gold Resources have been estimated for potentially mineable veins 
within Mining Permit and limited by major geological and economic constraints. 

Mineral resources and ore reserves of gold as per December 31st, 2019 are shown in Table 10 to 13, 
all stated in thousand ounces of contained metal. Gold commodity depletes due to production 
during 2019 and the update of block model. Technical parameters and explanations for resource 
and reserve estimation are stated in Table 1 JORC/KCMI Section 3 Estimation and Reporting of 
Mineral Resources and Table 1 JORC/KCMI Section 4 Estimation and Reporting of Ore Reserves that 
made for each prospect in the appendix of this statement. 

Table 10. Pongkor Gold Mineral Resources as per December 31st, 2019 
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Table 11. Papandayan Gold Mineral Resources as per December 31st, 2019 

 

Table 12. Pongkor Gold Ore Reserves as per December 31st, 2019 

 
Table 13. Papandayan Gold Ore Reserves as per December 31st, 2019 

 
The measured and indicated mineral resources are reported inclusive of those mineral resources 
modified to produce the ore reserves. 
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MINERAL RESOURCES & ORE RESERVES OF PT ANTAM Tbk SUBSIDIARIES 
 

1. PT GAG NIKEL 

ANTAM owns PT Gag Nikel (owned 100% indirect ownership share) which has a Contract of 
Work (CoW) in Gag Island, Raja Ampat Regency, West Papua Province, Indonesia. The location 
of CoW area is shown in Figure 8 and Table 14 for the information of CoW. 

 
Figure 8. Map of PT Gag Nikel Mining Area in West Papua Province, Indonesia 
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Table 14. PT Gag Nikel Contract of Work 

 

The information in this report relating to mineral resources and ore reserves estimate are based on 
information compiled and being verified by Mr. Arnazt P. Adryanto, Mr. Febri E. Prihasto, Mr. Aldino 
Yulianto, who have experience and are certified as Competent Person Indonesia for lateritic nickel 
commodity. PT Gag mineral resources and ore reserves of nickel laterite as per December 31st, 2019 
are shown in Table 15 & 16, all stated in million tonnes (wet and dry basis). Technical parameters 
and explanations for resource estimation are stated in Table 1 JORC/KCMI Section 3 Estimation and 
Reporting of Mineral Resources and Table 1 JORC/KCMI Section 4 Estimation and Reporting of Ore 
Reserves in the appendix of this statement. 

Table 15. Nickel Mineral Resources of PT Gag Nikel as per December 31st, 2019 

 

Table 16. Nickel Ore Reserve of PT Gag Nikel as per December 31st, 2019 

 

The measured and indicated mineral resources are reported inclusive of those mineral resources 
modified to produce the ore reserves. 

 

Area Zone Class Million of 
Tonnes (wmt)

Million of 
Tonnes (dmt) Ni (%) Fe (%) SiO2 (%) MgO (%) Co (%)

Measured 8.68 5.73 1.45 42.97 9.52 2.17 0.16

Indicated 28.46 18.78 1.42 42.59 11.05 1.67 0.15

Inferred 115.02 75.91 1.47 40.37 11.57 1.72 0.15

152.16 100.42 1.46 40.93 11.35 1.73 0.15

Measured 11.48 8.50 2.02 16.46 36.42 19.41 0.05

Indicated 41.59 30.78 1.97 15.47 38.90 21.69 0.04

Inferred 121.02 89.55 1.87 16.16 37.85 21.04 0.04

174.09 128.83 1.90 16.01 38.01 21.08 0.04

Gag

Limonit

Total Limonite 

Saprolit

Total Saprolite

Area Zone Class Million of 
Tonnes (wmt)

Million of 
Tonnes (dmt) Ni (%) Fe (%) SiO2 (%) MgO (%) Co (%)

Proved 2.04 1.35 1.63 41.41 10.37 3.04 0.17

Probable 7.63 5.04 1.61 41.24 11.35 2.12 0.17

9.67 6.38 1.62 41.28 11.15 2.31 0.17

Proved 7.49 5.55 1.94 16.43 36.29 19.09 0.05

Probable 39.34 29.11 1.92 15.54 38.80 21.72 0.04

46.84 34.66 1.92 15.68 38.40 21.30 0.04

Gag

Limonite

Total Limonite

Saprolite

Total Saprolite
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2. PT BORNEO EDO INTERNATIONAL, PT MEGA CITRA UTAMA, PT DWI 
MITRA ENGGANG KHATULISTIWA AND PT GUNUNG KENDAIK 

ANTAM owns several bauxite mining subsidiaries that are holding bauxite mining licenses in West 
Kalimantan Province, as the following lists: 

 PT Borneo Edo International (PT BEI) in Landak Regency. 
 PT Mega Citra Utama (PT MCU) in Sanggau Regency. 
 PT Dwimitra Enggang Khatulistiwa (PT DEK) in Landak Regency.  
 PT Gunung Kendaik (PT. GK) in Landak Regency. 

The mining licenses of subsidiaries are shown in Table 17 and Figures 9 & 10. 

Table 17. PT BEI, PT MCU, PT DEK, PT GK Mining Licenses 
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Figure 9. IUP Map of PT BEI, PT DEK and PT GK in Landak Regency 
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Figure 10. IUP Map of PT MCU in Sanggau Regency 

The inferred test pit spacing is 200 m, reduced to 100 m for indicated, then 25-50 m for measured 
depend on geostatistics consideration on each area to reflect the geological confidence of bauxite 
resources estimate classification. 

ANTAM used block model and geostatistical ordinary kriging method for bauxite resources 
estimation of PT BEI and PT MCU, while polygonal area of influence method is applied to estimate 
the bauxite resources of PT DEK and PT GK because they are still in the regional exploration stage. 

Technical parameters and explanations for resource estimation are stated in Table 1 JORC/KCMI 
Section 3 Estimation and Reporting of Mineral Resources and Table 1 JORC/KCMI Section 4 
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Estimation and Reporting of Ore Reserves that made for each prospect in the appendix of this 
statement. 

The update of mineral resources of PT BEI, PT MCU, PT DEK, and PT GK as per December 31st, 2019 
is shown in the Table 18. 

Table 18. Bauxite Resources of PT BEI, PT MCU, PT DEK and PT GK as per December 31st, 2019 

 
 

The utilization plan of PT BEI bauxite product as part of SGAR Mempawah bauxite suppliers, along 
with IUP of ANTAM Mempawah and Landak, is become the main reason to convert measured and 
indicated bauxite resources from PT BEI IUP into proved and probable bauxite ore reserve trough 
modifying factors assessment. The modifying factors consist of mining (including recovery and 
dillution), metallurgical, economic, marketing, legal, environmental, infrastructures, social, and 
governance. The bauxite reserve tabulation of ANTAM’s Subsidiaries is only showing PT BEI bauxite 
reserve in the Table 19.  

 

Million of 
Tonnes (wmt)

Million of 
Tonnes (dmt) Al2O3 R-SiO2 T-SiO2 Fe2O3 TiO2

Measured 13.01 11.13 50.81 43.75 4.22 20.85 10.86 0.71

Indicated 12.21 10.44 51.16 43.27 4.27 22.31 10.19 0.66

Inferred 25.56 21.85 51.29 43.31 4.27 22.11 10.27 0.65

Total 50.79 43.17 51.29 43.41 4.26 21.84 10.40 0.67

Measured 8.72 7.46 51.57 43.33 3.98 23.53 9.79 0.61

Indicated 4.58 3.92 51.40 44.16 3.99 20.32 11.23 0.66

Inferred 73.55 62.89 48.60 43.56 4.22 22.57 9.87 0.61

Total 86.86 73.83 48.60 43.57 4.18 22.55 9.94 0.61

Measured 31.84 27.06 48.57 42.16 3.96 27.83 7.56 0.61

Indicated 14.25 12.11 51.60 42.20 3.80 27.60 7.70 0.60

Inferred 18.26 15.52 52.83 41.96 3.63 28.49 7.71 0.62

Total 64.35 54.70 50.37 42.11 3.83 27.97 7.64 0.61

Measured 1.80 1.53 51.35 44.29 3.84 21.41 10.27 0.74

Indicated                    -                      -           -           -           -           -           -           -   

Inferred 29.50 25.00 53.39 43.28 4.09 24.05 9.56 0.68

Total 31.30 26.61 53.27 43.34 4.08 23.90 9.60 0.68

Measured                    -                      -           -   -     -     -     -     -     

Indicated                    -                      -           -   -     -     -     -     -     

Inferred 87.00 73.95 52.00 43.00 4.00 26.00 9.50 0.50

Total 87.00 73.95 52.00 43.00 4.00 26.00 9.50 0.50

Measured 55.37 47.18 49.66 42.79 4.02 25.30 8.78 0.64
Indicated 31.05 26.48 51.40 42.91 4.01 24.45 9.20 0.63
Inferred 233.87 199.21 51.09 43.16 4.08 24.45 9.57 0.58

Total 320.30 272.86 50.87 43.08 4.06 24.59 9.40 0.60

LANDAK/
PT GK

Mempawah 
Hulu

Total 
 Bauxite Resources

of ANTAM Subsidiaries 

Sanggau/
PT MCU Meliau

LANDAK/
PT DEK Menjalin

Landak/
PT BEI

Menjalin

Sebadu

Area/
IUP ANTAM 
Subsidiaries

Prospect Resource
CLASS

Washed Bauxite

CF (%)

Average Grade (%)
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Table 19. Bauxite Reserve of PT BEI as per December 31st, 2019 

 

The measured and indicated mineral resources are reported inclusive of those mineral resources 
modified to produce the ore reserves. 

 

3. PT CIBALIUNG SUMBERDAYA 

ANTAM is owner of PT Cibaliung Sumberdaya (PT CSD, owned 99,15% direct ownership share) 
which has gold Mining License in Pandeglang Regency, Banten Province. The mining area 
location is shown in Table 20 and Figure 11. 

 
Figure 11. Map of PT CSD Mining Area in Banten Province, Indonesia. 

 

 

B-31



 

 
 

30 

MINERAL RESOURCES & ORE RESERVES  STATEMENT  

Table 20. PT CSD Mining License 

 
 

Mineral resources and ore reserves of PT CSD as per December 31st, 2019 are shown in the 
Table 21 and 22, all stated in thousand ounces of contained metal. Gold commodity depletes 
due to production during 2019, update of block model, and pillar study. Technical parameters 
and explanations for resource estimation are stated in Table 1 JORC/KCMI Section 3 Estimation 
and Reporting of Mineral Resources and Table 1 JORC/KCMI Section 4 Estimation and Reporting 
of Ore Reserves that made for each prospect in the appendix of this statement. 

Table 21. Mineral Resources of PT CSD as per December 31st, 2019 

 

Table 22. Ore Reserves of PT CSD as per December 31st, 2019 

 

The measured and indicated mineral resources are reported inclusive of those mineral resources 
modified to produce the ore reserves. 
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Table 23. List of ANTAM Competent Person & Reporting Contributor Team 

 

 

B-33



B-34



B-35



B-36



B-37



B-38



B-39



B-40



B-41



B-42



B-43



B-44



B-45



B-46



B-47



B-48



B-49



B-50



B-51



B-52



 

51 
 

MINERAL RESOURCES & ORE RESERVES  STATEMENT  

APPENDIX - TABLE 1 JORC 
Table 1 - JORC Code, 2012 Edition  
Section 3 Estimation and Reporting of Mineral Resources of Pakal Prospect 

Criteria JORC Code explanation Comment 
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 

 

• Data Verification using visual, database 
cross checks and statistics were used to 
find errors in the database. 

• Only Drillholes with reliable data were 
reported in the Resources.  

• Improvment in Data storage and data 
entry procedures and recovery of some 
past data has been done to make the 
data verificated 

• The Data that used in resource 
estimation process is the same data from 
database division which has been done to 
standarized it sources whether from lab 
or exploration team. 

• Data created as a series of Microsoft 
Office Excel softwares files. Separate file 
is created for each: collar, survey, assay 
and geology (lithology table). 

• Data validation using CAE Datamine 
Studio 3 software consisted for checking 
for sample interval, geological logging 
overlaps, and for duplicate collars. 

• Validated the data with building the 
collar, assay, and lithology data into 
drillhole data. If there's any error, the 
data will check from raw data 

• Zero result, negative result or NA result 
data changed become half of detection 
limit and unidentified assay become 
absent data. 

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 visit has been done by competent 
person and proposing some of 
improvement. 

• Site visit and its improvement statement 
were reported by competent person. 

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 confidence was built by synchronizing 
each meter drillhole data include logging 
data, which has been verified with core 
photo, and checked with assay data by 
senior field geologist. 

• Nickel laterite variation of assay data was 
good enough. 

• Regular spaced sampling demonstrated 
good continuity of the ore thickness and 
have some grade variability but not much 
and disperse in big coverage area. 
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Criteria JORC Code explanation Comment 
• The fact about interspace data zone is 

exist but it forced become no interspace 
data for simplify geological model that 
will be used in estimation procces. 

• The geology of the Deposit is well 
understood from drillholes data and 
mapping, continuity of grade along down 
drillholes and detailed geological logging 
of drillhole. 

• Geology is key to estimate, by its lithology 
control that verified with assay data. 

• Lateritic Boundary was used to limiting 
coverage of estimation area. 

• erratic depth of weathering gives 
significant impact.  

• presence of the boulder, structure and 
erratic boundary affecting continuity 
grade and geology. 

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 dimension is determined based on 
zone which is taken from exploration data 
logging and assay result domaining, which 
being wireframing after each bore zone 
were conducted. 

• Its continuity was limited by the laterite 
boundary. 

• The large extent and location of the 
resource is consistent with the basement 
geology and topography profile covering 
to a maximum depth of generally 25 m 
and a maximum of 70 m. 

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 

• Estimate was doing with flattened top 
cutted drillholes data and being 
estimated with kriging method for 
Mornopo  and inverse distance square for 
Pakal and Tanjung Buli in each laterite 
zone. Extreme grade values were top 
cutted after statistical analytic to ignore 
the overbiased around the extreme value.  

• Extrapolation distance was using 
variography range and being extrapolated 
maximum 400 metre and estimated with 
Datamine. 

• Simplistic analysis on estimation of 12.5 x 
12.5 x 1m blocks has provided a 
reasonable basis for estimating the 
resource on a global basis.  
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Criteria JORC Code explanation Comment 
(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. 

• Estimates result always compared with 
previous estimates. 

• The contain of boulder which make lower 
grade. 

• Request of grade range by economic and 
technical consideration. 

• Correlation between assay were analyzed 
in EDA and it has correlation between Co, 
Fe, MgO and SiO2 for domaining. 

• Controling boundary of resource 
estimation as geological domaining, 
boundary laterite and drill hole 
penetration limit. 

• Top cutting is important to avoid 
overbiased near of extreme grade and it 
has been done by statistical analysis and 
economic projection. 

• Validate Block Bodel by overlaying it with 
drillhole data whether its result has 
closed enough or not. 

• Comparing the statistic resume as mean, 
min, max etc. 

• Validation using visual and database cross 
checks were used to find and correct 
errors in the resource estimation. 

Moisture • Whether the tonnages are estimated on a dry 
basis or with natural moisture, and the method 
of determination of the moisture content. 

• Tonnages are estimated both on wet and 
dry basis. 

• In Pakal prospect, moisture that used in 
resource estimation is 22% for saprolite 
and 27% for limonite 

Cut-off 
parameters 

• The basis of the adopted cut-off grade(s) or 
quality parameters applied. 

• The resource model is constrained by 
assumptions about economic cut-off 
grades.  

• The ore zone interpretations are based 
upon a low grade cut-off grade of 
effectively 1.2% Ni for limonite for hydro-
metallurgical processing. 

• A higher grade saprolite cut-off of 1.5% Ni 
for pyro-metallurgical processing. 

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 

• Cut-off Grade and Boundary laterite were 
applied to limit the mining area 
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Criteria JORC Code explanation Comment 
assumptions made regarding mining methods 
and parameters when estimating Mineral 
Resources may not always be rigorous. Where 
this is the case, this should be 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. 

• Based on the detailed chemical analyses, 
data that applied on Cut-off Grade is 
possible to assess the metallurgical 
amenability of the Nickel. 

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 main potential environmental issues 
directly consequent on the mineralisation 
and associated waste are expected to 
derive from: 

• The fine clay-like nature of the 
mineralisation, which could potentially 
cause issues such as high airborne 
particulate matter when dry, and high 
suspended solids content in surface water 
run-off from active mining areas. 

• Tailing pond were applied to prevent 
water that containing mud from mining 
activity involved with natural water 

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 was measured in many 
exploration area with pit sampling 
method.   

• In Pakal prospect, the in situ wet bulk 
density estimated at 1.71 ton/m3 for 
limonite and 1.73 ton/m3 for saprolite. 

Classification • The basis for the classification of the Mineral 
Resources into varying confidence categories. 

• Classification varied slightly between the 
deposits. All classification of resource 
estimates was based on a combination of 
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Criteria JORC Code explanation Comment 
• 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). 

• Whether the result appropriately reflects the 
Competent Person’s view of the deposit. 

drill hole spacing, the ranges of 
mineralisation continuity, availability of 
all assay suits for geochemical 
classification. 

• Measured Mineral Resource 

Drill spacing of25x25 metre (depending 
on deposit and variography results).  

• Indicated Mineral Resource  

Drill spacing of 50x50 metre until 100x100 
metre (depending on deposit and 
variography results).  

• Inferred Mineral Resource  

Drill spacing of 200x200 meter until 
400x400 meter, including material 
extended beyond the last line of drilling 
where deposits have not been closed out. 

Audits or 
reviews 

• The results of any audits or reviews of Mineral 
Resource estimates. 

•  

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 Resources identified in the Antam 
metal grade project area is substantial 
and provide the basis for a large scale 
economic project. 

• The Mineral Resource and grades are 
reliable due to the large number of 
drillholes and samples. 

• All the nickel is considered to ultimately 
be economic. 

 

 

 

 

B-57



 

56 
 

MINERAL RESOURCES & ORE RESERVES  STATEMENT  

Table 1 - JORC Code, 2012 Edition  
Section 4 Estimation and Reporting of Ore Reserves of Pakal Prospect 

Criteria JORC Code explanation Comment 
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. 

• Mineral resources model are estimated 
by Geomin (ANTAM’s exploration unit).  

• The measured and indicated nickel 
resources are inclusive of mineral 
resources 

• Ore reserves estimated are classified 
based on measured and indicated 
resources into proved and probable ore 
reserves 

• Ore reserve estimate for nickel laterite is 
reported into Limonite and saprolite ore 

Site visits • Comment on any site visits undertaken by the 
Competent Person and the outcome of those 
visits. 

• If no site visits have been undertaken indicate 
why this is the case. 

• The Competent Person visited Pakal 
Mine regularly between 2011-2019 

Study status • The type and level of study undertaken to 
enable Mineral Resources to be converted to 
Ore Reserves.Nature of the data used and of 
any assumptions made. 

• 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. 

• Pakal nickel deposit is a brownfield 
expansion of existing operations 

• Updated Feasibility study has been done 
in 2018 

Cut-off 
parameters 

• The basis of the cut-off grade(s) or quality 
parameters applied. 

• Ni > 1.5 % is the cut-off grade applied in 
Pakal deposit 

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. 

• Pit optimization with industry standard 
software were undertaken. This 
optimisation utilised the Mineral 
Resources model together with cost, 
revenue, and mining parameter inputs. 
As a result, optimized block model were 
exported from the software. 

• During the above process, inferred 
Mineral Resources were excluded from 
pit optimization" 

• Conventional mining methods (truck and 
shovel) are utilised based on existing 
mine operation at Pakal 
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Criteria JORC Code explanation Comment 
• The major assumptions made and Mineral 

Resource model used for pit and stope 
optimisation (if appropriate). 

• The mining dilution factors used. 

• In the case of block model interpolation, the 
block size in relation to the average sample 
spacing and the search employed. 

• The mining recovery factors used. 

• Any minimum mining widths used. 

• Description of how the geological 
interpretation was used to control the resource 
estimates. 

• 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. 

• The geotechnical parameters have been 
applied based on updated geotechnical 
studies in 2012. 

• Assumed from existing production data 

• Mining Dilution used is 3 % 

• Mining Recovery used is 93 % 

• Minimum mining width used is 12.5 m 

• Inferred are not utilized 

• Require ore stockyard, waste dump, 
Grizzly Screening, settling pond, Office, 
Townhouse, etc  

• Pakal mine already have all the 
infrastructures required. 

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 
orebody as a whole. 

• For minerals that are defined by a specification, 
has the ore reserve estimation been based on 
the appropriate mineralogy to meet the 
specifications? 

• Based on the mineral resources 
estimation data, Pakal ore is meet the 
grade requirement for the proposed 
supplly plan 

• Pakal will  supply ore for Feni Pomalaa 
and NPI Blast Furnace" 

• Feni Pomalaa Plant is well tested and 
have been operated for 30 years 

• NPI Blast Furnace is a proven technology 
and will be adopted to process Pakal's 
ore 

• Antam only analyze 12 elements (Ni, Fe, 
SiO2, MgO , Co, CaO, Al2O3, Cr2O3, 
MnO, P2O5, SO3, TiO2) 

• The Feni Pomalaa plant is a proven 
operation for more than 30 years. No 
need to do any pilot test. 

• The NPI Blast Furnace is a proven 
technology. Based on geochemical data, 
Bahubulu ore meet the ore specification 
needed for NPI Blast Furnace" 

• Yes, based on geochemical data, Pakal 
ore meet Feni Pomalaa Plant and NPI 
Blast Furnace ore specification 

Environmental • The status of studies of potential 
environmental impacts of the mining and 
processing operation. Details of waste rock 
characterisation and the consideration of 

• Environmental stucies (AMDAL) based 
on Indonesia's Environmental Regulation 
has been done and approved by 
Government 
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Criteria JORC Code explanation Comment 
potential sites, status of design options 
considered and, where applicable, the status of 
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. 

• Yes it is already appropriate 

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 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. 

• Capital cost were estimated based on 
Antam's Long Term Plan  

• Operating cost were estimated based on 
Pakal historical production data 

• No deleterious element has been 
analyzed 

• Exchange rates obtained from 
assumption made in Antam's Annual 
Work Plan & Budget 

• Transportation costs were based on 
existing operation data 

• Assumed from existing production data 
• The allowances have been made for 

royalties to the government 
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. 

• Metal price assumptions based on 
Antam's Long Term Plan 2019-2024 

• Metal price based on Antam's Long Term 
Plan 2019-2024 

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. 

• Ore reserves estimation already based 
on Antam's future plan in which will 
absorb ore optimally 

• Antam delivers products aligned with its 
Mineral Resources and Ore Reserves 
which are successfully competed with 
nickel products supplied by other 
companies 

• Forecast has been made by Antam's 
budgeting team 

• Antam delivers products aligned with its 
Mineral Resources and Ore Reserves, 
these products have changed over time 
and successfully meet the requirement 
for ore supply 

Economic • The inputs to the economic analysis to produce 
the net present value (NPV) in the study, the 
source and confidence of these economic 

• Economic inputs are generated internally 
at Antam. The detail of this process is 
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Criteria JORC Code explanation Comment 
inputs including estimated inflation, discount 
rate, etc. 

• NPV ranges and sensitivity to variations in the 
significant assumptions and inputs. 

commercially sensitive and is not 
disclosed 

• Sensitivity has been made by various 
scenario 

Social • The status of agreements with key 
stakeholders and matters leading to social 
licence to operate. 

• The Pakal prospect is part of Antam's  
North Maluku Mining License (IUP) that 
have been granted baesd on Mineral and 
Coal Mining Regulation of 2009 

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. 

• The risks has been analyzed in Antam's 
Long Term Plan 2019-2024 

• Both has been performed 

• No issues regarding to the mineral 
tenement status & government and 
statutory approvals. 

Classification • The basis for the classification of the Ore 
Reserves into varying confidence categories. 

• Whether the result appropriately reflects the 
Competent Person’s view of the deposit. 

• The proportion of Probable Ore Reserves that 
have been derived from Measured Mineral 
Resources (if any). 

• All measured mineral resources have 
been convert into Proved Ore Reserves, 
there is no consideration yet to put 
some proportion of measured mineral 
resources to be converted into probable 
ore reserve 

• The competent person satisfy that the 
Ore Reserves classification reflects the 
outcome of technical and economical 
studies 

• The classification of proven and probable 
ore reserves is based on the confidence 
categories of measured and indicated 
resources. The ore reseves for Pakal 
consist of 99% Proved Reserves and 1% 
Probable Reserves 

Audits or 
reviews 

• The results of any audits or reviews of Mineral 
Reserve estimates. 

• The ore reserves estimate have not been 
reviewed yet 

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 

• Data accuracy could be improved by 
conducting robust operation monitoring 
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Criteria JORC Code explanation Comment 
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. 

• Annual Mining Plan reviewed by 
comparing with ANTAM's Annual Work 
Plan & Budget 

• Commodity price, mining cost, and 
government's regulation give the biggest 
impact for reserves estimation.. 

• Mining reconciliation have been 
conducted regularly to compare mine 
plan vs actual production. 
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Table 1 - JORC Code, 2012 Edition  
Section 3 Estimation and Reporting of Mineral Resources of Tanjung Buli Prospect 

Criteria JORC Code explanation Comment 
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 

 

• Data Verification using visual, database 
cross checks and statistics were used to 
find errors in the database. 

• Only Drillholes with reliable data were 
reported in the Resources.  

• Improvment in Data storage and data 
entry procedures and recovery of some 
past data has been done to make the 
data verificated 

• The Data that used in resource 
estimation process is the same data from 
database division which has been done to 
standarized it sources whether from lab 
or exploration team. 

• Data created as a series of Microsoft 
Office Excel softwares files. Separate file 
is created for each: collar, survey, assay 
and geology (lithology table). 

• Data validation using CAE Datamine 
Studio 3 software consisted for checking 
for sample interval, geological logging 
overlaps, and for duplicate collars. 

• Validated the data with building the 
collar, assay, and lithology data into 
drillhole data. If there's any error, the 
data will check from raw data 

• Zero result, negative result or NA result 
data changed become half of detection 
limit and unidentified assay become 
absent data. 

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 visit has been done by competent 
person and proposing some of 
improvement. 

• Site visit and its improvement statement 
were reported by competent person. 

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 confidence was built by synchronizing 
each meter drillhole data include logging 
data, which has been verified with core 
photo, and checked with assay data by 
senior field geologist. 

• Nickel laterite variation of assay data was 
good enough. 

• Regular spaced sampling demonstrated 
good continuity of the ore thickness and 
have some grade variability but not much 
and disperse in big coverage area. 

• The fact about interspace data zone is 
exist but it forced become no interspace 
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Criteria JORC Code explanation Comment 
data for simplify geological model that 
will be used in estimation procces. 

• The geology of the Deposit is well 
understood from drillholes data and 
mapping, continuity of grade along down 
drillholes and detailed geological logging 
of drillhole. 

• Geology is key to estimate, by its lithology 
control that verified with assay data. 

• Lateritic Boundary was used to limiting 
coverage of estimation area. 

• erratic depth of weathering gives 
significant impact.  

• presence of the boulder, structure and 
erratic boundary affecting continuity 
grade and geology. 

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 dimension is determined based on 
zone which is taken from exploration data 
logging and assay result domaining, which 
being wireframing after each bore zone 
were conducted. 

• Its continuity was limited by the laterite 
boundary. 

• The large extent and location of the 
resource is consistent with the basement 
geology and topography profile covering 
to a maximum depth of generally 25 m 
and a maximum of 70 m. 

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). 

• Estimate was doing with flattened top 
cutted drillholes data and being 
estimated with kriging method for 
Mornopo  and inverse distance square for 
Pakal and Tanjung Buli in each laterite 
zone. Extreme grade values were top 
cutted after statistical analytic to ignore 
the overbiased around the extreme value.  

• Extrapolation distance was using 
variography range and being extrapolated 
maximum 400 metre and estimated with 
Datamine. 

• Simplistic analysis on estimation of 12.5 x 
12.5 x 1m blocks has provided a 
reasonable basis for estimating the 
resource on a global basis.  

• Estimates result always compared with 
previous estimates. 
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Criteria JORC Code explanation Comment 
• 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 contain of boulder which make lower 
grade. 

• Request of grade range by economic and 
technical consideration. 

• Correlation between assay were analyzed 
in EDA and it has correlation between Co, 
Fe, MgO and SiO2 for domaining. 

• Controling boundary of resource 
estimation as geological domaining, 
boundary laterite and drill hole 
penetration limit. 

• Top cutting is important to avoid 
overbiased near of extreme grade and it 
has been done by statistical analysis and 
economic projection. 

• Validate Block Bodel by overlaying it with 
drillhole data whether its result has 
closed enough or not. 

• Comparing the statistic resume as mean, 
min, max etc. 

• Validation using visual and database cross 
checks were used to find and correct 
errors in the resource estimation. 

Moisture • Whether the tonnages are estimated on a dry 
basis or with natural moisture, and the method 
of determination of the moisture content. 

• Tonnages are estimated both on wet and 
dry basis. 

• In Tanjung Buli prospect, moisture that 
used in resource estimation is 23% for 
saprolite and 31% for limonite 

Cut-off 
parameters 

• The basis of the adopted cut-off grade(s) or 
quality parameters applied. 

• The resource model is constrained by 
assumptions about economic cut-off 
grades.  

• The ore zone interpretations are based 
upon a low grade cut-off grade of 
effectively 1.2% Ni for limonite for hydro-
metallurgical processing. 

• A higher grade saprolite cut-off of 1.5% Ni 
for pyro-metallurgical processing. 

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 

• Cut-off Grade and Boundary laterite were 
applied to limit the mining area 

B-65



 

64 
 

MINERAL RESOURCES & ORE RESERVES  STATEMENT  

Criteria JORC Code explanation Comment 
this is the case, this should be 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. 

• Based on the detailed chemical analyses, 
data that applied on Cut-off Grade is 
possible to assess the metallurgical 
amenability of the Nickel. 

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 main potential environmental issues 
directly consequent on the mineralisation 
and associated waste are expected to 
derive from: 

• The fine clay-like nature of the 
mineralisation, which could potentially 
cause issues such as high airborne 
particulate matter when dry, and high 
suspended solids content in surface water 
run-off from active mining areas. 

• Tailing pond were applied to prevent 
water that containing mud from mining 
activity involved with natural water 

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 was measured in many 
exploration area with pit sampling 
method.   

• In Tanjung Buli prospect, the in situ wet 
bulk density estimated at 1.73 ton/m3 for 
limonite and 1.64 ton/m3 for saprolite. 

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 

• Classification varied slightly between the 
deposits. All classification of resource 
estimates was based on a combination of 
drill hole spacing, the ranges of 
mineralisation continuity, availability of 
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Criteria JORC Code explanation Comment 
metal values, quality, quantity and distribution 
of the data). 

• Whether the result appropriately reflects the 
Competent Person’s view of the deposit. 

all assay suits for geochemical 
classification. 

• Measured Mineral Resource 

Drill spacing of25x25 metre (depending 
on deposit and variography results).  

• Indicated Mineral Resource  

Drill spacing of 50x50 metre until 100x100 
metre (depending on deposit and 
variography results).  

• Inferred Mineral Resource  

Drill spacing of 200x200 meter until 
400x400 meter, including material 
extended beyond the last line of drilling 
where deposits have not been closed out. 

Audits or 
reviews 

• The results of any audits or reviews of Mineral 
Resource estimates. 

•  

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 Resources identified in the Antam 
metal grade project area is substantial 
and provide the basis for a large scale 
economic project. 

• The Mineral Resource and grades are 
reliable due to the large number of 
drillholes and samples. 

• All the nickel is considered to ultimately 
be economic. 
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Table 1 - JORC Code, 2012 Edition  
Section 4 Estimation and Reporting of Ore Reserves of Tanjung Buli Prospect 

Criteria JORC Code explanation Comment 
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. 

• Mineral resources model are estimated 
by Geomin (ANTAM’s exploration unit).  

• The measured and indicated nickel 
resources are inclusive of mineral 
resources 

• Ore reserves estimated are classified 
based on measured and indicated 
resources into proved and probable ore 
reserves 

• Ore reserve estimate for nickel laterite is 
reported into Limonite and saprolite ore 

Site visits • Comment on any site visits undertaken by the 
Competent Person and the outcome of those 
visits. 

• If no site visits have been undertaken indicate 
why this is the case. 

• The Competent Person visited Tanjung 
Buli Mine regularly between 2011-2019 

Study status • The type and level of study undertaken to 
enable Mineral Resources to be converted to 
Ore Reserves.Nature of the data used and of 
any assumptions made. 

• 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. 

• Tanjung Buli nickel deposit is a 
brownfield expansion of existing 
operations 

• Updated Feasibility study has been done 
in 2018 

Cut-off 
parameters 

• The basis of the cut-off grade(s) or quality 
parameters applied. 

• Ni > 1.5 % is the cut-off grade applied in 
Tanjung Buli deposit 

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. 

• Pit optimization with industry standard 
software were undertaken. This 
optimisation utilised the Mineral 
Resources model together with cost, 
revenue, and mining parameter inputs. 
As a result, optimized block model were 
exported from the software. 

• During the above process, inferred 
Mineral Resources were excluded from 
pit optimization" 

• Conventional mining methods (truck and 
shovel) are utilised based on existing 
mine operation at Tanjung Buli 
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Criteria JORC Code explanation Comment 
• The major assumptions made and Mineral 

Resource model used for pit and stope 
optimisation (if appropriate). 

• The mining dilution factors used. 

• In the case of block model interpolation, the 
block size in relation to the average sample 
spacing and the search employed. 

• The mining recovery factors used. 

• Any minimum mining widths used. 

• Description of how the geological 
interpretation was used to control the resource 
estimates. 

• 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. 

• The geotechnical parameters have been 
applied based on updated geotechnical 
studies in 2013. 

• Assumed from existing production data 

• Mining Dilution used is 3 % 

• Mining Recovery used is 93 % 

• Minimum mining width used is 25 m 

• Inferred are not utilized 

• Require ore stockyard, waste dump, 
Grizzly Screening, settling pond, Office, 
Townhouse, etc  

• Tanjung Buli mine already have all the 
infrastructures required. 

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 
orebody as a whole. 

• For minerals that are defined by a specification, 
has the ore reserve estimation been based on 
the appropriate mineralogy to meet the 
specifications? 

• Based on the mineral resources 
estimation data, Pakal ore is meet the 
grade requirement for the proposed 
supply plan 

• Tanjung Buli will  supply ore for Feni 
Plant and NPI Blast Furnace" 

• Antam's Feni Plant is already built in 
North Maluku 

• NPI Blast Furnace is a proven technology 
and will be adopted to process 
tapunopaka's ore 

• The ore meets the plant requirement 

• Antam only analyze 12 elements (Ni, Fe, 
SiO2, MgO , Co, CaO, Al2O3, Cr2O3, 
MnO, P2O5, SO3, TiO2) 

• Antam's Feni Plant is already built in 
North Maluku. Met Test was already 
performed 

• The NPI Blast Furnace is a proven 
technology. Based on geochemical data, 
Tanjung Buli ore meet the ore 
specification needed for NPI Blast 
Furnace" 

• Yes, based on geochemical data, Tanjung 
Buli ore meet Feni Plant and NPI Blast 
Furnace ore specification 
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Criteria JORC Code explanation Comment 
Environmental • The status of studies of potential 

environmental impacts of the mining and 
processing operation. Details of waste rock 
characterisation and the consideration of 
potential sites, status of design options 
considered and, where applicable, the status of 
approvals for process residue storage and 
waste dumps should be reported. 

• Environmental stucies (AMDAL) based 
on Indonesia's Environmental Regulation 
has been done and approved by 
Government 

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. 

• Yes it is already appropriate 

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 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. 

• Capital cost were estimated based on 
Antam's Long Term Plan  

• Operating cost were estimated based on 
Tanjung Buli historical production data 

• No deleterious element has been 
analyzed 

• Exchange rates obtained from 
assumption made in Antam's Annual 
Work Plan & Budget 

• Transportation costs were based on 
existing operation data 

• Assumed from existing production data 
• The allowances have been made for 

royalties to the government 
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. 

• Metal price assumptions based on 
Antam's Long Term Plan 2019-2024 

• Metal price based on Antam's Long Term 
Plan 2019-2024 

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. 

• Ore reserves estimation already based 
on Antam's future plan in which will 
absorb ore optimally 

• Antam delivers products aligned with its 
Mineral Resources and Ore Reserves 
which are successfully competed with 
nickel products supplied by other 
companies 

• Forecast has been made by Antam's 
budgeting team 

• Antam delivers products aligned with its 
Mineral Resources and Ore Reserves, 
these products have changed over time 
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Criteria JORC Code explanation Comment 
and successfully meet the requirement 
for ore supply 

Economic • The inputs to the economic analysis to produce 
the net present value (NPV) in the study, the 
source and confidence of these economic 
inputs including estimated inflation, discount 
rate, etc. 

• NPV ranges and sensitivity to variations in the 
significant assumptions and inputs. 

• Economic inputs are generated internally 
at Antam. The detail of this process is 
commercially sensitive and is not 
disclosed 

• Sensitivity has been made by various 
scenario 

Social • The status of agreements with key 
stakeholders and matters leading to social 
licence to operate. 

• The Tanjung Buli prospect is part of 
Antam's  North Maluku Mining License 
(IUP) that have been granted baesd on 
Mineral and Coal Mining Regulation of 
2009 

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. 

• The risks has been analyzed in Antam's 
Long Term Plan 2019-2024 

• Both has been performed 

• No issues regarding to the mineral 
tenement status & government and 
statutory approvals. 

Classification • The basis for the classification of the Ore 
Reserves into varying confidence categories. 

• Whether the result appropriately reflects the 
Competent Person’s view of the deposit. 

• The proportion of Probable Ore Reserves that 
have been derived from Measured Mineral 
Resources (if any). 

• All measured mineral resources have 
been convert into Proved Ore Reserves, 
there is no consideration yet to put 
some proportion of measured mineral 
resources to be converted into probable 
ore reserve 

• The competent person satisfy that the 
Ore Reserves classification reflects the 
outcome of technical and economical 
studies 

• The classification of proven and probable 
ore reserves is based on the confidence 
categories of measured and indicated 
resources. The ore reseves for Tanjung 
Buli consist of 76% Proved Reserves and 
24% Probable Reserves 
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Criteria JORC Code explanation Comment 
Audits or 
reviews 

• The results of any audits or reviews of Mineral 
Reserve estimates. 

• The ore reserves estimate have not been 
reviewed yet 

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. 

• Data accuracy could be improved by 
conducting robust operation monitoring 

• Annual Mining Plan reviewed by 
comparing with ANTAM's Annual Work 
Plan & Budget 

• Commodity price, mining cost, and 
government's regulation give the biggest 
impact for reserves estimation.. 

• Mining reconciliation have been 
conducted regularly to compare mine 
plan vs actual production. 
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Table 1 - JORC Code, 2012 Edition  
Section 3 Estimation and Reporting of Mineral Resources of Mornopo Prospect 

Criteria JORC Code explanation Comment 
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 

 

• Inputing data system and data storage 
development makes the database more 
reliable. 

• Data (collar, lithology, assay) input use 
application developed by Geomin Unit of 
PT ANTAM in Microsoft Access has 
automatic function to create information 
such as borehole interception 
(FROM/TO), sample number, etc. to avoid 
mistype. 

• Data for resource estimation are from 
database division which is collected from 
exploration division. 

• The database is validated by exploration 
division as first validation step when data 
collection, then validated by database 
division prior to stored and managed. 

• Data from database division then 
validated by resource estimation division 
prior to be processed. 

• The data validation such as validate the 
collar, validate the borehole interception, 
and validate the assay. 

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 visit have been conducted several 
times by Competent Person. 

• Competent person discussed with 
exploration team about database when 
visit the site. 

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. 

• Geological interpretation has been 
undertaked in Datamine StudioRM 
mining software. 

• Geological interpretation based on 
geological domain (overburden, limonite, 
saprolite, and bedrock). 

• The geological domain was crosschecked 
by Explonatory Data Analysis. 

• Most of the old database does not have 
lithology information, so the geological 
domain is defined using assay (Ni, Fe, 
MgO, and SiO2) by create vertical profile 
and checked by ternary diagram. 

• No alternative interpretation. 

• Each geological domain model is built in 
three dimensions. 
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Criteria JORC Code explanation Comment 
• Grade estimation for limonite and 

saprolite was estimated separately. 

• Boundary of laterite is a limit of 
geological continuity. 

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 area of laterite is about 920 Ha. 

• The depth of laterite below surface is 1.2 
m in average. 

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 resource estimation has been 
undertaken in Datamine StudioRM 
mining software. 

• The grade estimation is controlled by 
geological interpretation. Limonite and 
saprolite was estimated separately based 
on geological domain. Sample limonite 
estimated by limonite sample only and 
saprolite estimated by saprolite sample 
only. 

• Ordinary Kriging (OK) has been applied to 
estimate the grades, but for several 
minor grade estimated using Inverse 
Distance Square (IDS) due to the 
variogram cannot be obtained. 

• Variography was analysed in flat 
elevation. 

• The grade was estimated into block 
model in flat elevation and returned to 
actual elevation after grade estimation. 

• Block model size is a half of borehole 
spacing. This block size is a rule of thumb 
to create block model. 

• The borehole spacing are 25 m × 25 m, 
50 m × 50 m, 100 m × 100 m, and 200 m 
× 200 m. so, the parent cell of block 
model is created in three size depend on 
the borehole spacing. The three parents 
cell size are 12.5 m × 12.5 m, 25 m × 25 
m, and 50 m × 50 m. Although the parent 
cell is different for each borehole spacing 
but the cell size is 12.5 m × 12.5 m to 
keep the block model volume is similar 
with the wireframe volume. 

• The searching volume is ellipse. Three 
searching volume was applied to 
interpolate the grades. First search 
ellipse as a main searching volume is 40 
m × 40 m × 10 m. The second search 
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Criteria JORC Code explanation Comment 
ellipse is three times of first search 
ellipse and the third search ellipse is six 
times of first search ellipse. 

• Minimum sample for grade estimation is 
3 and maximum is 5 for first search 
ellipse, while for second and third search 
ellipse use 3 and 8 as minimum and 
maximum sample. 

• Grade cutting was used to get better 
data population then get better 
variogram experimental to be modelled. 

• Swath plot was used to validate the 
grade in block model compare to the 
grade in sample. 

• Another validation is create sections to 
display grade in block model and 
borehole, then compare the distribution. 

Moisture • Whether the tonnages are estimated on a dry 
basis or with natural moisture, and the method 
of determination of the moisture content. 

• Tonnages are stated on wet basis and dry 
basis. 

• Moisture content (MC) was determined 
by analysis in internal assay 
laboratorium. 

• Average MC for limonite is 33%, while for 
saprolite is 25% 

Cut-off 
parameters 

• The basis of the adopted cut-off grade(s) or 
quality parameters applied. 

• Cut-off grade was applied to estimate the 
resources. 

• Consideration to define cut-off grade is 
the ore utilization. 

• Cut-off grade for limonite is 1.2 % Ni due 
to the utilization plan of low grade ore 
management. 

• Cut-off grade for saprolite is 1.5 % Ni due 
to the utilization plan for Rotary Kiln 
Electric Furnace (RKEF). 

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 reported with an 
explanation of the basis of the mining 
assumptions made. 

• Mining method in Mornopo is 
undertaken by open pit. 
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