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5ƛǎŎƭŀƛƳŜǊǎ 

Purpose of this document 

This Report was prepared exclusively for PT Bumi Suksesindo όάǘƘŜ /ƭƛŜƴǘέύ ōȅ /{! Dƭƻōŀƭ tǘȅ [ǘŘ όά/{! DƭƻōŀƭέύΦ 
The quality of information, conclusions, and estimates contained in this Report are consistent with the level of the 
work carried out by CSA Global to date on the assignment, in accordance with the assignment specification agreed 
between CSA Global and the Client. 

Notice to third parties 

CSA Global has prepared this Report having regard to the particular needs and interests of our client, and in 
accordance with their instructions. This RŜǇƻǊǘ ƛǎ ƴƻǘ ŘŜǎƛƎƴŜŘ ŦƻǊ ŀƴȅ ƻǘƘŜǊ ǇŜǊǎƻƴΩǎ ǇŀǊǘƛŎǳƭŀǊ ƴŜŜŘǎ ƻǊ ƛƴǘŜǊŜǎǘǎΦ 
Third party needs and interests may be distinctly different to the PT Bumi SuksesindoΩǎ ƴŜŜŘǎ ŀƴŘ ƛƴǘŜǊŜǎǘǎΣ ŀƴŘ 
the Report may not be sufficient nor fit or appropriate for the purpose of the third party.  

CSA Global expressly disclaims any representation or warranty to third parties regarding this Report or the 
conclusions or opinions set out in this Report (including without limitation any representation or warranty 
regarding the standard of care used in preparing this Report, or that any forward-looking statements, forecasts, 
opinions or projections contained in the Report will be achieved, will prove to be correct or are based on 
reasonable assumptions). If a third party chooses to use or rely on all or part of this Report, then any loss or 
ŘŀƳŀƎŜ ǘƘŜ ǘƘƛǊŘ ǇŀǊǘȅ Ƴŀȅ ǎǳŦŦŜǊ ƛƴ ǎƻ ŘƻƛƴƎ ƛǎ ŀǘ ǘƘŜ ǘƘƛǊŘ ǇŀǊǘȅΩǎ ǎƻƭŜ ŀƴŘ ŜȄŎƭǳǎƛǾŜ ǊƛǎƪΦ 

CSA Global has created this Report using data and information provided by or on behalf of the Client [and PT Bumi 
SuksesindoΩǎ agents and contractors]. Unless specifically stated otherwise, CSA Global has not independently 
verified that all data and information is reliable or accurate. CSA Global accepts no liability for the accuracy or 
completeness of that data and information, even if that data and information has been incorporated into or relied 
upon in creating this Report. 

Results are estimates and subject to change 

The interpretations and conclusions reached in this Report are based on current scientific understanding and the 
best evidence available to the authors at the time of writing. It is the nature of all scientific conclusions that they 
are founded on an assessment of probabilities and, however high these probabilities might be, they make no claim 
for absolute certainty. 

The ability of any person to achieve forward-looking production and economic targets is dependent on numerous 
ŦŀŎǘƻǊǎ ǘƘŀǘ ŀǊŜ ōŜȅƻƴŘ /{! DƭƻōŀƭΩǎ ŎƻƴǘǊƻƭ ŀƴŘ ǘƘŀǘ /{! Dƭƻōŀƭ Ŏŀƴƴƻǘ ŀƴǘƛŎƛǇŀǘŜΦ ¢ƘŜǎŜ ŦŀŎǘƻǊǎ ƛƴŎƭǳŘŜΣ ōǳǘ are 
not limited to, site-specific mining and geological conditions, management and personnel capabilities, availability 
of funding to properly operate and capitalise the operation, variations in cost elements and market conditions, 
developing and operating the mine in an efficient manner, unforeseen changes in legislation and new industry 
developments. Any of these factors may substantially alter the performance of any mining operation. 
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1 LƴǘǊƻŘǳŎǘƛƻƴ 

PT Bumi Suksesindo (BSI) has been mining the Tujuh Bukit Gold Project, located in East Java, Indonesia 

since December 2016. A Definitive Feasibility Study (DFS) for a 36 million tonne (Mt) heap leach 

operation to recover both gold and silver was tabled in May 2014. An Optimisation Study was 

completed in May 2015, which considered conventional run-of-mine (ROM) ore dump leaching and 

relocation of the leach pad, ponds and storage dam moving them away from local residences. The lower 

metallurgical recoveries and operational issues associated with ROM dump leaching led to evaluating a 

heap leach operation and this was supported by further metallurgical test work and updated 

Optimisation and Engineering Studies (July 2015) which processed ore before leaching by using a two 

stage open circuit crushing of ore to P100 of ~75 mm followed by cement agglomeration and truck 

stacking on the heap leach pad.  

BSI has requested CSA Global Pty Ltd (CSA Global) to provide an updated Ore Reserve statement 

prepared by a Competent Person in accordance with the Australasian Code for Reporting of Exploration 

Results, Mineral Resources and Ore Reserves (the JORC Code (2012 Edition)). The reporting period will 

be for the end of December 2017. 

In preparing the Ore Reserve estimate, CSA Global has relied on the December 2017 report by Robert 

Spiers, a director of Spiers Geological Consultants (SGC). Table 1, Sections 1 and 2 of the JORC Code 

(2012 Edition) relating to Sampling Techniques and Data and Exploration Results are presented in 

Appendix 1 and Table 1, Section 3 relating to Estimation and Reporting of Mineral Resources is 

presented in Appendix 2 as prepared by SGC. 

BSI commissioned CSA Global and Whittle Consulting to complete work to a Pre Feasibility Study (PFS) 

standard on a project known as the Oxide Expansion Project (OXP). The OXP investigated new scenarios 

that would potentially increase the current Ore Reserves based on increased plant throughput (4.0 Mtpa 

to 6.0 Mtpa), updated parameters, revised costings and several new initiatives.  The results from the 

OXP were compiled in a report prepared in September 2017. 
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2 [ƻŎŀǘƛƻƴ ŀƴŘ ¢ŜƴǳǊŜ 

2.1 Location and Access 

The Tujuh Bukit Project (άthe Projectέ or άTujuh Bukitέ) is located in the East Java Province, along the 

south coast of the island of Java, Indonesia. It is approximately 205 kilometres southeast of Surabaya, 

capital of the province of East Java, and 60 kilometres southwest of the regional centre of Banyuwangi. 

Road access to the Project is via sealed road from Surabaya (eight hours) and by ocean route from 

Denpasar, Bali. It is expected that some portions of the roads will have to be eventually improved to 

accommodate increased traffic from mine operations. 

Domestic and international flights operate daily to Surabaya and Denpasar from Jakarta, Singapore and 

Australia. 

 

CƛƎǳǊŜ мΥ  wŜƎƛƻƴŀƭ ƭƻŎŀǝƻƴ ƳŀǇ 

2.2 Project Description 

Tujuh Bukit comprises of one άIUPέ όLȊƛƴ ¦ǎŀƘŀ tŜƴǘŀƳōŀƴƎŀƴΣ ƻǊ ά.ǳǎƛƴŜǎǎ Licenceέύ for a total 

Production Operation of 4,998 hectares. 

Surface rights in the area are held by the Department of Forestry and include farmland, production 

forests, protected forest areas, and some villages. The villages are located within the IUP area but not in 

any of the areas identified for exploration at this point. The IUP require annual rent payments and 

ǎǳōƳƛǎǎƛƻƴǎ ƻŦ ǉǳŀǊǘŜǊƭȅ ǊŜǇƻǊǘǎ ǊŜƎŀǊŘƛƴƎ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ŀŎǘƛǾƛǘƛŜǎ ƻƴ ǘƘŜ ǘŜƴŜƳŜƴǘ ǘƻ ǘƘŜ ǊŜƎƛƻƴŀƭ 

government. 

The main mineralised prospect, Tujuh Bukit, is located in the southeast corner of the tenement and 

covers an area of about 6 square kilometres. 

All areas of the proposed Tujuh Bukit Oxide Project are located in Production Forest Area, with clearing 
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permits now fully in place. 

A Master Settlement Agreement, to settle all outstanding legal disputes related to the ownership of the 

IUP Operation Production, was signed in February 2014, with actual settlement occurring on 10 April 

2014.  

 

CƛƎǳǊŜ нΥ  ¢ǳƧǳƘ .ǳƪƛǘ hǇǝƳƛǎŀǝƻƴ {ǘǳŘȅ ǎƛǘŜ ƭŀȅƻǳǘ 
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2.3 Approvals 

The following details the status of the key permits required for project development. 

2.3.1 Environmental and Social Impact Assessment and Permit 

Known as the AMDAL Process in Indonesia. 

The AMDAL relating to the project as described in the DFS was approved on 28 February 2014 and the 

Environment Permit was issued on 3 March 2014.  

An AMDAL Addendum for the current project concept was submitted to the Government Agencies on 

1 July 2015 and approved on 20 August 2015. 

The associated Environmental Permit was issued on 24 August 2015. 

2.3.2 Government of Indonesia Feasibility Study Approval 

Known as the Government of Indonesia Feasibility Study (GoI FS) Approval in Indonesia. 

The FS document was submitted to the Indonesian Government, on the basis of a 3 million tonnes per 

annum (Mtpa) operation and 24 Mt total heap pad size and was approved on 26 February 2014. 

The GoI FS update for the 4 Mtpa operation was submitted on 20 August 2015 and approved on 5 

October 2015. 

2.3.3 Forestry Borrow to Use Permit 

Known as the Pinjam Pakai Eksploitasi in Indonesia. 

The forest area required for the operational phase has been approved by local Government 

(Banyuwangi) and approved by provincial Government (Surabaya).  

BSI has received final processing and approval of the Forest Borrow and Use Permit (Izin Pinjam Pakai 

Kawasan Hutan) for an area of 992 hectares. Approval has been received for 194 hectares, which 

contains most of the initial project works. Approval for the remaining 798 hectares was given in June 

2016. 

2.3.4 Reclamation and Closure Plan 

Updated mine closure and reclamation plans for the currently proposed operation were submitted to 

Government Agencies in October 2015. Approvals were granted on 19 February 2016. Amendments to 

the 5 year reclamation plan were approved on 8 November 2016. 

2.3.5 Construction Permit 

The local Government (Banyuwangi) requires the permits/approvals as outlined in Sections 2.3.1, 2.3.2, 

2.3.3 and 2.3.4 above to have been completed and the lodgment of the project reclamation and closure 

plan before issuing the Construction Permit. 

A local Government permission is the basis for construction works currently being undertaken (limited 

access). 

Once the updated AMDAL and GoI FS and the Reclamation and Closure Plan had been submitted, the 

Construction Permit was issued on 8 November 2016.  
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¢ŀōƭŜ мΥ  {ǳƳƳŀǊȅ ƻŦ ƳŀƧƻǊ ǇŜǊƳƛǘǎ ŀƴŘ ŀǇǇǊƻǾŀƭǎ 

 Description Issue date Expiry date Update status Approval 

1 Izin Usaha Pertambangan Operasi Produksi 
No. 188/547/KEP/429.011/2012 

9 July 2012 25 January 2030 NA NA 

2 Dinas Perindustrian Perdagangan dan 
Pertambangan ς Feasibility Study 
Recommendation ς 545/134/429.108/2014 

545/2042/119.2/2015 

26 February 
2014 

 Submitted 
20 August 

2015 

5 October 2015 

3 Badan Lingkungan Hidup - AMDAL 
Recommendation ς 660/118/207.1/2014 

660/492/207.1/2015 

28 February 
2014 

 Submitted 
1 July 2015 

20 August 2015 

4 Izin Lingkungan No. P2T/5/17.05/01/III/2014 

P2T/69/17.05/01/VIII/2015 

3 March 2014   24 August 2015 
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3 wŜǎƻǳǊŎŜǎ 

A Mineral Resource estimate update for Tujuh Bukit has been prepared by Competent Person, Mr 

Robert Spiers, MAIG of SGC, and reported in the Report on the Mineral Resource Estimation of the 

Tujuh Bukit Deposit, dated 31 December 2017 on behalf of BSI. 

The Mineral Resource estimate has been completed with the inclusion of all historical and recent 

validated drill-hole information available as at 31 December 2017 as supplied by BSI for the Tujuh Bukit 

estimate.  

Based on the reporting and data made available to and observations made by SGC during the course of 

the investigation tabled within the above cited report, SGC consider that the quality of works 

undertaken by historical and current explorers is of sufficient standard to support the Mineral Resource 

estimation by SGC to be reported in accordance with the JORC Code (2012 Edition). 

A summary of all resources for the near surface mineralisation at a cut-off grade of 0.3 g/t is shown in 

Table 2. 

¢ŀōƭŜ нΥ  {ǳƳƳŀǊȅ ƻŦ ǘƘŜ ¢ǳƧǳƘ .ǳƪƛǘ aƛƴŜǊŀƭ wŜǎƻǳǊŎŜ 9ǎǝƳŀǘŜ ǳǇŘŀǘŜŘ ōȅ {D/Σ ом 5ŜŎŜƳōŜǊ нлмт όŀǘ ŀ лΦо 
Ǝκǘ !ǳ Ŏǳǘ-ƻũ ƎǊŀŘŜ ŀƴŘ ōȅ ƳŀǘŜǊƛŀƭ ǘȅǇŜ ŦƻǊ ǇƻǘŜƴǝŀƭ ƴŜŀǊ ǎǳǊŦŀŎŜ ƻȄƛŘŜ ǎǘȅƭŜ ƳƛƴŜǊŀƭƛǎŀǝƻƴύ 

½ƻƴŜ /ŀǘŜƎƻǊȅ 
¢ƻƴƴŜǎ 
όƪǘύ 

DǊŀŘŜ /ƻƴǘŀƛƴŜŘ ƳŜǘŀƭ 

!ǳ 
όƎκǘύ 

!Ǝ 
όƎκǘύ 

/ǳ 
όǇǇƳύ 

/ǳ 
ό҈ύ 

!ǳ 
όƪƻȊύ 

!Ǝ 
όƪƻȊύ 

hȄƛŘŜ 

aŜŀǎǳǊŜŘ оуΣусп мΦлл олΦнс отн лΦлп мΣнпр отΣулф 

LƴŘƛŎŀǘŜŘ мрΣофт лΦрф нлΦрс орн лΦлп нфл млΣмтс 

LƴŦŜǊǊŜŘ тΣптл лΦр моΦр онм лΦло мнн оΣнпм 

{ǳōǘƻǘŀƭ смΣтом лΦу нрΦу осм лΦлп мΣсрт рмΣннс 

¢Ǌŀƴǎƛǘƛƻƴŀƭ 

aŜŀǎǳǊŜŘ тΣммс лΦфр осΦлр уус лΦлф нмт уΣнпу 

LƴŘƛŎŀǘŜŘ мнΣуфл лΦрл нлΦнн сму лΦлс нлу уΣоум 

LƴŦŜǊǊŜŘ фΣфлм лΦр муΦм уос лΦлу мсу рΣтрл 

{ǳōǘƻǘŀƭ нфΣфлс лΦс ноΦо трп лΦлу рфп ннΣоту 

CǊŜǎƘ 

aŜŀǎǳǊŜŘ уфл лΦру онΦто мннс лΦмн мт фос 

LƴŘƛŎŀǘŜŘ пΣссл лΦпс мсΦнт ссф лΦлт сф нΣпоу 

LƴŦŜǊǊŜŘ рΣмнф лΦр мсΦо мртл лΦмс ту нΣсуф 

{ǳōǘƻǘŀƭ млΣсту лΦр мтΦт ммпу лΦмм мсо сΣлсо 

!ƭƭ ȊƻƴŜǎ ¢ƻǘŀƭ млнΣомр лΦт нпΦн рру лΦлс нΣпмр тфΣссс 

Note:  

¶ Figures above may not sum due to rounding 

¶ Significant figures do not imply an added level of precision 

¶ Stocpiles have not been included in this tabulation 

¶ The depleted Mineral Resource Estimates noted above are represented for tabulation purposes only and are not to be 
considered Ore Reserves and as such do not take into account any mining related aspects beyond those required during 
estimation. 

¶ Oxidation state reported by area as follows ς Areas A, C, E and BW oxide<=0.5, transitional >0.5<=1.5 and fresh >1.5. For 
Area BE oxide<=0.65, transitional >0.65<=1.5 and fresh >1.5. Areas A, C, E and BW includes waste domain, Area BE does not 
include waste domain. 

¶ Cut and reported to the 31 December 2017 mined surface 

The location, quantity and distribution of the current near surface model data are sufficient to allow the 
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classification of Measured, Indicated and Inferred Resources in line with the JORC Guidelines and Code 

for the Reporting of Mineral Resource Estimates 2012. 

CƻǊ ǘƘŜ άƴŜŀǊ ǎǳǊŦŀŎŜέ ƳƛƴŜǊŀƭƛǎŀǘƛƻƴ όǿƘƛŎƘ ƛƴ ǘƘƛǎ ƛƴǎǘŀƴŎŜ ƛƴŎƭǳŘŜǎ ŀ ǊŀƴƎŜ ƻŦ ƳŀǘŜǊƛŀƭ ǘȅǇŜǎ ŦǊƻƳ 

oxide to transition and fresh material), ordinary kriging (OK) modelling methodology was employed and 

resource estimates were reported above a range of economic gold cut-off grades inclusive of 0.3 g/t Au 

through to 1.0 g/t Au. 

The mineral resource for the Tujuh Bukit Heap Leach Gold Project is reported at a 0.3 g/t Au cut-off 

grade. 

SGC accepts responsibility for classifying the Tujuh Bukit Oxide Mineral Resource estimates as 

Measured, Indicated and Inferred in-line with the JORC Code and Guidelines for Reporting of Mineral 

Resource Estimates 2012. Mr Julian Bartlett who is a full time employee of PT Bumi Suksesindo is the 

Competent Person for the geological, alteration, oxidation and structural interpretations and data that I 

have relied on. 

The gold and silver grades utilised in the Mineral Resource estimation are from data assembled from a 

number of historical explorers, by a range of drilling methodologies, with analysis undertaken at a range 

of laboratories utilising various analytical methodologies. 

The information in this report that relates to Mineral Resource Estimates, is based on information 

compiled by Mr Robert Spiers who is a full time employee of SGC Pty Ltd. Mr Spiers has sufficient 

experience which is relevant to the style of mineralisation and the type of deposit under consideration 

and to the activity they are undertaking to qualify as a Competent Person as defined in the 2004 Edition 

ƻŦ ǘƘŜ Ψ!ǳǎǘǊŀƭƛŀƴ /ƻŘŜ ŦƻǊ wŜǇƻǊǘƛƴƎ ƻŦ 9ȄǇƭƻǊŀǘƛƻƴ wŜǎǳƭǘǎΣ aƛƴŜǊŀƭ wŜǎƻǳǊŎŜǎ ŀƴŘ hǊŜ wŜǎŜǊǾŜǎΩΦ aǊ 

Spiers consents to the inclusion in the report of the matters based on information in the form and 

context in which it appears. 

 

The information in this report that relates to Exploration results, is based on information compiled by 

Mr Julian Bartlett who is a full time employee of PT Bumi Suksesindo. Mr Bartlett has sufficient 

experience which is relevant to the style of mineralisation and the type of deposit under consideration 

and to the activity they are undertaking to qualify as a Competent Person as defined in the 2012 Edition 

ƻŦ ǘƘŜ Ψ!ǳǎǘǊŀƭƛŀƴ /ƻŘŜ ŦƻǊ wŜǇƻǊǘƛƴƎ ƻŦ 9ȄǇƭƻǊŀǘƛƻƴ wŜǎǳƭǘǎΣ aƛƴŜǊŀƭ wŜǎƻǳǊŎŜǎ ŀƴŘ hǊŜ wŜǎŜǊǾŜǎΩΦ  

Mr Spiers consents to the inclusion in the report of the matters based on information in the form and 

context in which it appears. 

Mr Bartlett consents to the inclusion in the report of the matters based on information in the form and 

context in which it appears. 
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4 hǊŜ wŜǎŜǊǾŜ 9ǎǘƛƳŀǘƛƻƴ tǊƻŎŜǎǎ 

The format of the following description of the Ore Reserve Estimation Process is based on the 

requirements of ASX Chapter 5, Paragraph 5.9 Requirements applicable to reports of ore reserves for 

material mining projects, sub-paragraph 5.9.1 relating to the components of a market announcement. 

4.1 Material Assumptions and Outcomes from the DFS and Optimisation Study, including 
Economic Assumptions 

Appropriate studies for the development of the Tujuh Bukit Project have been undertaken by BSI, and a 

number of suitably qualified independent consultants, experts and contracting firms. All studies are at a 

FS level standard. A DFS was compiled in May 2014 by BSI for a 4 Mtpa dump leach operation with ore 

being crushed to 25 mm and agglomerated. A subsequent Optimisation Study was released in May 2015 

which examined dump leaching of ROM ore. Further consideration of operational issues, including lower 

metallurgical recoveries, associated with ROM dump leaching has resulted in a change from dump leach 

to heap leach. A heap leach operation required a revision of the processing method to include two stage 

open circuit crushing to P100 of ~75 mm, followed by agglomeration and truck stacking onto the heap 

leach pads. This option forms the basis for this Ore Reserve estimate. 

Financial modelling has been carried out assuming a fixed gold price of US$1,200/oz for the life of mine. 

Silver production has been fixed at US$17/oz for the life of mine.  

In June 2017, the OXP was conducted to a minimum of a PFS standard. The study found favourable 

outcomes for mining and processing costs. Geotechnical analysis was carried out by GHD of Melbourne. 

They concluded that for the most part, batter or face angles could be steepened to 75 degrees with 

7.5m berms for every 15m in vertical advancement. Pit B West and Pit C had set bearing zones whereby 

the batter or face angles should be 65 degrees. Pit B East was concluded to use 65 degree batter angles 

for all final walls. 

The OXP showed that waste dumping locations and timing of the dumping are critical to the mine plan. 

Further to this, it was found that backfilling is critical to the mine plan and thus the completion of Pit E 

needs to be finished as quickly as possible. By strategic use of backfill into the completed pits, namely 

Pit E and Pit B West, it became possible to drastically reduce overall waste haulage distances leading to 

an overall lowering of mining costs. 

4.2 Criteria Used for Classification, including Classification of Mineral Resources on 
which Ore Reserves are Based and Confidence in Modifying Factors 

The Ore Reserves have been classified according to the underlying classification of the Mineral Resource 

and the status of the Modifying Factors. The status of the Modifying Factors is generally considered 

sufficient to support the classification of Proved Reserves when based upon Measured Resources. 

Sensitivity analysis on the main economic assumptions indicate that the project is robust in terms of all 

operating costs and gold price and recovery; it is most sensitive and at greatest risk to assumption 

changes impacting on revenue, being commodity prices, grade, tonnage throughput and metallurgical 

recovery.  

4.3 Mining Method Selected and Other Mining Assumptions, including Mine Recovery 
Factors and Mining Dilution Factors 

Open cut mining using smaller size rigid and articulated trucks and excavators is appropriate for the 
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Tujuh Bukit Gold Project as it occurs close to the surface. The use of smaller equipment is appropriate 

for the proposed scale of operation and selective mining. 

Geotechnical parameters are as recommended by GHD of Melbourne. 

Five percent mining dilution and an overall 95% mining recovery have been applied by BSI and several 

mining consultants as reported in previous Optimisation Studies, further mining studies and supporting 

documentation. This was based on a surrounding ore waste search to determine the degree to which a 

block is influenced by neighbouring waste. Based on this work, a relatively conservative 5% dilution at 

zero grade mine dilution and 95% mine recovery was adopted. 

4.4 Processing Method Selected and Other Processing Assumptions, including Recovery 
Factors Applied and Allowances made for Deleterious Elements 

The Project uses cyanide heap leaching for the recovery of gold and silver. Three test work programs 

have been conducted by Metcon, Kappes Cassidy and Associates Australia (KCAA) and Ammtec from 

2008 to the preparation of the DFS in 2014. Test work has been ongoing since the DFS concentrating on 

heap leaching of ROM size material up to 75 mm. Column tests by KCAA indicate that heap leaching is 

appropriate for the style of mineralisation and will achieve acceptable recovery rates. Other recovery 

technologies evaluated for the DFS included pressure and biological oxidation and carbon in leach. 

Available leach data and the basis for the expected leach behaviour of Tujuh Bukit ore at various size 

distributions and with/without agglomeration in a heap leach process have been reviewed by KCAA. The 

gold recoveries from the Tujuh Bukit mineralised materials have been shown to be exceptionally 

independent of crush size in bottle roll and column leach test work, allowing the development of a heap 

leach operation at a particle size of P100 at ~75 mm, with agglomeration and truck stacking.  

Multi-element analyses indicated that the material was relatively clean and did not contain any 

elements deleterious to cyanide leaching. Soluble copper in the oxide samples tested does not appear to 

be high enough to cause any problems in the precious metal extraction circuit. The metallurgical test 

results confirmed the mineralogical assessment that no significant cyanicides or other problematical 

chemical species will be encountered. 

Expected metallurgical recoveries projected from the above test work, (including gold recovery circuit 

and smelting losses) range from 76% to 91%, averaging 81.5% for oxides and from 39% to 58%, 

averaging 50% for transition material. Silver recoveries are projected to average 11.2% for oxides and 

15% for transition material.  

The  ore processing consists of ROM material being crushed in an open circuit two stage crushing plant 

for a product of P100 at ~75 mm; cement agglomeration; truck stacking onto the leach pad; leach 

solution reticulation and collection providing a 150-day (oxide) two stage cyanide leach cycle; gold 

recovery circuit comprising a pressurised carbon in column (CIC) circuit, carbon regeneration and a split 

AARL elution circuit; gold smelting to produce a gold/silver dore; reagents preparation area including 

hydrated lime silos, cyanide preparation and a number of specialist reagents; excess solution 

detoxification using the hydrogen peroxide process and ferric sulphate arsenic treatment followed by 

clarification and pH adjustment. This technology is well-tested, and does not introduce any novel 

techniques. 

4.5 Basis of Cut-Off Grade Applied 

The gold cut-off grade has been calculated using the conventional marginal cut-off grade (MCOG) 

formula applied within Whittle. The MCOG takes into account all processing costs including General and 
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Administration charges, the metallurgical recovery and the net gold price with no allowance for silver 

contribution.  

The MCOG used for these Ore Reserves are 0.25 g/t for oxide material and 0.38 g/t for transitional 

material for the gold price and processing costs used in the analysis. This cut-off grade has been adopted 

for the Ore Reserve estimate. No fresh material has been considered within these calculations. 

4.6 Estimation Methodology 

Whittle pit optimisation software has been used to identify the preferred pit shell on which the pit 

design was based for the recovery of the oxide and transitional Measured and Indicated Mineral 

Resources. 

Inputs used for the optimisation have been based on the September 2017 OXP Study (PFS) for the 

Project as well as up to date information provided from BSI site personnel, and metallurgical recoveries 

and cost estimates relevant to the coarse crushing and agglomeration prior to the heap leaching 

processing method adopted. The pit optimisations used the latest Resource Block Models from which 

the December 2017 Mineral Resources have been estimated. These Mineral Resources have been 

updated to include the results of additional drilling during 2017.  

Detailed pit designs were completed on Pit A, Pit B West and Pit C based on the updated Resource 

Models and updated cost and plant recovery parameters. The existing pit designs for Pit B East and Pit E 

were not changed as there was no change to the Mineral Resource Models at the time of Ore Reserve 

reporting. The metallurgical recovery was based on a formula estimating the tails grade, a bottle roll test 

recovery and a final recovery factor that allowed each block to have an individual plant recovery based 

on the original head grade. 

The pit inventory within the pit designs has been estimated by intersecting the pit design with the 

topographical surface as at 31 December 2017 with the Resource Block Model and applying appropriate 

mining recovery (95%) and mining dilution (5%) factors. 

4.7 Material Modifying Factors, including Status of Environmental Approvals, Mining 
Tenements and Approvals, other Government Factors and Infrastructure 
Requirements for Selected Mining Method and Transport to Market 

A number of government approvals have already been granted for the Tujuh Bukit Project based on the 

May 2014 DFS proposal. These include:  

¶ LȊƛƴ ¦ǎŀƘŀ tŜǊǘŀƳōŀƴƎŀƴ hǇŜǊŀǎƛ tǊƻŘǳǎƪƛ bƻΦ вййκжеиκY9tκегкΦбввκгбвг ǾŀƭƛŘ ǘƻ WŀƴǳŀǊȅ гбдб 

¶ 5ƛƴŀǎ tŜǊƛƴŘǳǎǘǊƛŀƴ tŜǊŘŀƎŀƴƎŀƴ Řŀƴ tŜǊǘŀƳōŀƴƎŀƴ ς CŜŀǎƛōƛƭƛǘȅ {ǘǳŘȅ wŜŎƻƳƳŜƴŘŀǝƻƴ ς 

жежκвдеκегкΦвбйκгбве 

¶ .ŀŘŀƴ [ƛƴƎƪǳƴƎŀƴ IƛŘǳǇ ς !a5![ wŜŎƻƳƳŜƴŘŀǝƻƴ ς ззбκввйκгбиΦвκгбве 

¶ LȊƛƴ [ƛƴƎƪǳƴƎŀƴ bƻΦ tг¢κжκвиΦбжκбвκLLLκгбвеΦ  

Updated documentation has been submitted and approved for a 4 Mtpa operation, including Feasibility 

Study 545/2042/119.2/2015, AMDAL 660/291/207.1/2015 and Environmental Permit 

P2T/69/17.05/01/VIII/2015.  

Outstanding updated documentation includes Reclamation and Closure Plan was submitted in October 

2015 and approved in February 2016. The submission of this plan allows the full Construction Permit to be 

issued. Final approval of the remaining 800 hectares of Forestry Borrow to Use was granted on 8 

November 2016 when the amendment submitted in April 2016 was approved. 



11  

 
PT BUMI SUKSESINDO 
PT BUMI SUKSESINDO TUJUH BUKIT HEAP LEACH ORE RESERVE REPORT 2017 
 

 

 

CSA-Report Nº: R169.2018  
 

Flora and Fauna surveys have been undertaken for the Project area and a full site water balance, 

including mine dewatering taking into account 1:100 year events has been the basis for the design of 

required water storage ponds. Waste rock characterisation studies have indicated that approximately 

15% of waste mined will be Potentially Acid Forming (PAF), which will be encapsulated within the waste 

dump. This number has been estimated based on the Acid Rock Drainage (ARD) attribute within the 

Block Model.  The ARD attribute is a real number between 0 and 5 whereby a block with < 1.5 is deemed 

to be Non Acid Forming (NAF) and a block that is >= 1.5 is deemed to be PAF. 

All infrastructure requirements including power, water supply, accommodation, mine, processing and 

administration, security, workshops, fuel storage and distribution, explosives magazine, laboratory, 

roads, communications and transport and gold refining have been addressed in the DFS, and 

Optimisation Studies. A site visit in December 2016 ōȅ ǘƘŜ /ƻƳǇŜǘŜƴǘ tŜǊǎƻƴ tŀǳƭ hΩ/ŀƭƭŀƎƘŀƴ showed 

that all of this infrastructure has been constructed. 
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5 hǊŜ wŜǎŜǊǾŜǎ 

BSI has focused on developing the Project initially as an open cut mining operation, with ore treatment 

by heap leach methods. A DFS has been prepared for heap leaching, dated May 2014, subsequently the 

project was optimised as detailed in the Tujuh Bukit Heap Leach Project Optimisation Study, May 2015 

and further investigation of metallurgical recoveries has determined that the preferred processing 

method includes coarse crushing and agglomeration prior to heap leaching. All studies have been 

undertaken to Pre-feasibility Study (PFS) standard and better. The mine design, production schedule and 

associated financial and other studies have demonstrated that gold doré can be produced with a mine 

production life of approximately ten years. 

No Heap Leach Pad inventory has been included within this Ore Reserve estimate owing to the JORC 

ŘŜŦƛƴƛǘƛƻƴ ƻŦ ǿƘŜǊŜ wŜǎŜǊǾŜǎ ŀǊŜ ŘŜŦƛƴŜŘΦ {ŜŎǘƛƻƴ нф ƻŦ ǘƘŜ Whw/ /ƻŘŜ ǎǘŀǘŜǎ ǘƘŀǘ άǘƘŜ ǊŜŦŜǊŜƴŎŜ Ǉƻƛƴǘ 

at which Reserves are defined, which is usually the point where the ore is delivered to the processing 

ǇƭŀƴǘΣ Ƴǳǎǘ ōŜ ǎǘŀǘŜŘέΦ  

An Ore Reserve of 47.7 Mt has been estimated and classified as 38.9  Mt Proved and 8.8 Mt Probable, 

reported in accordance with the JORC Code (2012 Edition) and is shown in Table 3 below. 

¢ŀōƭŜ оΥ  hǊŜ wŜǎŜǊǾŜ ŜǎǝƳŀǘŜΣ ом 5ŜŎŜƳōŜǊ нлмт 

 
Notes:  

1. Figures above may not sum due to rounding. 

2. The Ore Reserve statement is supported by: PT Bumi Suksesindo Tujuh Bukit Gold Heap Leach Project DFS, May 2014, PT 
Bumi Suksesindo Tujuh Bukit Heap Leach Gold Project Optimisation Study, May 2015 and subsequent pit optimisations and 
metallurgical reports.  

3. Notes of particular importance are:  

3.1. Resource models have been prepared by SGC. 

3.2. A fixed gold price of US$1,200/oz used for the life of mine and a fixed silver price of US$17/oz for the life of mine as 
advised by BSI. 

3.3. Discount rate used of 8%. 

3.4. Mining dilution and mining recovery estimated as 5% and 95% respectively, appropriate for the style of deposit, 
proposed mining method and mining fleet. 

Deposit Waste
Strip 

Ratio
Au Oz Ag Oz

Location Classification kt Au (g/t) Ag (g/t) Location Classification kt Au (g/t) Ag (g/t) kt t:t k-oz k-oz

Measured 19,113    0.86   24.21    Proved 19,066       0.82   23.05    500          14,131       

Indicated 5,377      0.73   18.04    Probable 5,363         0.69   17.18    119          2,963         

24,490    0.83   22.85    24,429       0.79   21.76    12,558    0.5    619          17,094       

Measured 1,753      2.05   2.30      Proved 1,749         1.95   2.19      110          123             

Indicated 190          1.15   1.57      Probable 190             1.09   1.49      7               9                  

1,944      1.96   2.23      1,939         1.87   2.12      5,618      2.9    117          132             

Measured 4,605      1.97   29.40    Proved 4,593         1.87   28.00    277          4,136         

Indicated 510          0.58   13.81    Probable 508             0.55   13.15    9               215             

5,115      1.83   27.85    5,102         1.74   26.52    9,336      1.8    286          4,351         

Measured 12,494    0.77   40.94    Proved 12,463       0.74   38.99    295          15,621       

Indicated 2,686      0.46   25.97    Probable 2,680         0.44   24.73    38             2,131         

15,180    0.72   38.29    15,142       0.68   36.46    10,295    0.7    333          17,752       

Measured 845          0.97   14.47    Proved 843             0.93   13.78    25             373             

Indicated 24            1.26   17.52    Probable 24               1.20   16.69    1               13               

869          0.98   14.55    867             0.93   13.86    1,105      1.3    26             386             

Measured 38,810    1.02   29.01    Proved 38,713       0.97   27.63    -    1,207       34,384       

Indicated 8,788      0.65   19.86    Probable 8,766         0.62   18.92    -    174          5,331         

Measured 165          0.87   5.78      Proved 165             0.87   5.78      5               31               

Indicated Probable -              -     -        -           -              

Measured 38,975    1.02   28.91    Proved 38,878       0.97   27.53    

Indicated 8,788      0.65   19.86    Probable 8,766         0.62   18.92    

47,763 0.95 27.24 47,644   0.90 25.95 38,912 0.8  1,385   39,746   TOTAL: TOTAL:

TOTAL:TOTAL:

TOTAL: TOTAL:

In Pit

In Pit

In Pit

In Pit

TOTAL: TOTAL:

Pit C

Pit E

All Deposits

Ore Reserves @ variable Au cut-off, incl. mine 

recovery and mine dilution as at 31 December 2017

Pit A

Insitu Resource @ variable Au cut-off as at 31 

December 2017

Pit B East

Pit B West

In Pit

In Pit

In Pit

In Pit

Stockpile Stockpile

TOTAL:

In Pit

In Pit

In Pit

TOTAL:TOTAL:

TOTAL:

In Pit

TOTAL: TOTAL:
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3.5. Metallurgical processing recoveries have been estimated at Au 78.9% and Ag 11.1% (inclusive of gold recovery circuit, 
and smelting losses) over a 150-day field leach cycle of crushed and agglomerated ore P100 of 75 mm, based on the 
results of test work undertaken by KCAA, Ammtec and others, as reported in the Optimisation study and the 
Addendums to Section 9, Metallurgical Basis for Heap Leach Design and Operation ς Note on Updated Process 
Approach, September 2015. 

3.6. Mining assumptions and cost estimates are as advised by BSI, based on mining contract quotations and mineral 
processing cost estimations by consultants. 

3.7. Economic cut-off grade of Au 0.25 g/t applied for oxide and Au 0.38 g/t applied for transitional, with no allowance for 
silver contribution. 

3.8. Pit optimisations have been undertaken by Mr tŀǳƭ hΩ/ŀƭƭŀƎƘŀƴ of CSA Global.  

3.9. Mine designs have been prepared by aǊ tŀǳƭ hΩ/ŀƭƭŀƎƘŀƴ ƻŦ /{! Dƭƻōŀƭ, based on the optimisation results. 

3.10. Mine designs have been reviewed by aǊ tŀǳƭ hΩ/ŀƭƭŀƎƘŀƴ ƻŦ /{! Dƭƻōŀƭ ŀƴŘ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ƻǇǘƛƳƛǎŀǘƛƻƴ ǊŜǎǳƭǘǎΦ 

3.11. Process designs have been undertaken by Knight Piesold Pty Ltd. 

3.12. Financial modelling has been prepared by BSI. 

4. The Mineral Resources classified as Measured within the designed pit have been converted to Proved Ore Reserves due to 
the level of study completed, including the identification and assessment of the risks associated with the Project.  

5.1 Comparison with Previously Announced Ore Reserve Estimates 

A previous Reserve statement was issued by CSA Global as at 31 December 2016 for a 4 Mtpa ROM heap 

leach operation. The results of this estimate are shown in Table 4.  

¢ŀōƭŜ пΥ  hǊŜ wŜǎŜǊǾŜ ŜǎǝƳŀǘŜΣ ом 5ŜŎŜƳōŜǊ нлмс 

 

The main differences are due to: 

¶ ! ŎƘŀƴƎŜ ƛƴ ǘǊŜŀǘƳŜƴǘ ƻŦ ǘƘŜ ƳŜǘŀƭƭǳǊƎƛŎŀƭ ǊŜŎƻǾŜǊƛŜǎ ǿƛǘƘ ŀ ƴŜǿ ŦƻǊƳǳƭŀ ǊŜǇƭŀŎƛƴƎ ǘƘŜ ǇǊŜǾƛƻǳǎ 

ŬȄŜŘ Ǉƭŀƴǘ ǊŜŎƻǾŜǊƛŜǎ ŦƻǊ !ǳ ƛƴ ƻȄƛŘŜ ŀƴŘ ǘǊŀƴǎƛǝƻƴŀƭ ƳŀǘŜǊƛŀƭΦ ¢ƘŜ ƳŜǘŀƭƭǳǊƎƛŎŀƭ ǊŜŎƻǾŜǊƛŜǎ ƴƻǿ 

ƻǇŜǊŀǘŜ ƻƴ ŀ ƘŜŀŘ ƎǊŀŘŜ ǇŜǊ ōƭƻŎƪ ōŀǎƛǎΣ ƳŜŀƴƛƴƎ ǘƘŀǘ ŜǾŜǊȅ ōƭƻŎƪ ƛƴ ǘƘŜ aƻŘŜƭ Ƙŀǎ ŀ ŘƛũŜǊŜƴǘ !ǳ 

ǊŜŎƻǾŜǊȅΦ 

¶ ¦ǇŘŀǘŜǎ ǘƻ wŜǎƻǳǊŎŜ aƻŘŜƭǎ tƛǘ !Σ tƛǘ . ²Ŝǎǘ ŀƴŘ tƛǘ / ǘƘŀǘ ǿŜǊŜ ƳŀŘŜ ŀƊŜǊ ŀŘŘƛǝƻƴŀƭ ƛƴ-Ŭƭƭ ŀƴŘ 

ŜȄǘŜƴǎƛƻƴ ŘǊƛƭƭƛƴƎ ƻŦ ǘƘŜǎŜ ŀǊŜŀǎ ŘǳǊƛƴƎ гбвиΦ 

¶ wŜŘŜǎƛƎƴ ƻŦ tƛǘ ! ǘƻ ōŜǧŜǊ ƳŀǘŎƘ ǘƘŜ ƛƴŎǊŜŀǎŜŘ ǎƛȊŜ ƛƴŘƛŎŀǘŜŘ ōȅ ǊŜŎŜƴǘ Ǉƛǘ ƻǇǝƳƛǎŀǝƻƴ ǿƻǊƪΦ 

¶ wŜŘŜǎƛƎƴ ƻŦ tƛǘ . ²Ŝǎǘ ǘƻ ōŜǧŜǊ ƳŀǘŎƘ ǘƘŜ ƛƴŎǊŜŀǎŜŘ ǎƛȊŜ ƛƴŘƛŎŀǘŜŘ ōȅ ǊŜŎŜƴǘ Ǉƛǘ ƻǇǝƳƛǎŀǝƻƴ ǿƻǊƪΦ  

Deposit Waste
Strip 

Ratio
Au Oz Ag Oz

Location Classification kt Au (g/t) Ag (g/t) Location Classification kt Au (g/t) Ag (g/t) kt t:t k-oz k-oz

Measured 12,046 0.90   18.50 Proved 12,016    0.86   17.62 331          6,807         

Indicated 4,518   0.83   14.85 Probable 4,507       0.79   14.14 115          2,049         

16,564 0.88   17.50 16,523    0.84   16.67 7,130    0.4  446          8,856         

Measured 1,459   2.94   2.54   Proved 1,455       2.80   2.42   131          113             

Indicated 113       1.15   1.55   Probable 112          1.09   1.48   4               5                  

1,571   2.81   2.47   1,567       2.68   2.35   3,433    2.2  135          118             

Measured 6,556   1.55   22.53 Proved 6,540       1.48   21.46 311          4,512         

Indicated 150       0.49   8.41   Probable 149          0.47   8.01   2               39               

Measured 55         1.51   6.91   Proved 55             1.51   6.91   3               12               

Indicated Probable -           -              

6,761   1.53   22.09 6,744       1.46   21.04 7,347    1.1  316          4,563         

Measured 7,442   0.81   39.72 Proved 7,423       0.77   37.83 184          9,029         

Indicated 1,769   0.71   31.80 Probable 1,765       0.68   30.29 38             1,719         

TOTAL: 9,211   0.79   38.20 TOTAL: 9,188       0.75   36.38 7,162    0.8  222          10,748       

Measured 1,960   1.25   13.66 Proved 1,955       1.19   13.01 75             818             

Indicated 26         0.98   14.55 Probable 26             0.93   13.86 1               12               

1,986   1.25   13.67 1,981       1.19   13.02 1,080    0.5  76             829             

Measured 29,463 1.15   23.65 Proved 29,389    1.09   22.52 -  1,032       21,279       

Indicated 6,576   0.80   19.03 Probable 6,560       0.76   18.13 -  160          3,823         

Measured 55         1.51   6.91   Proved 55             1.51   6.91   3               12               

Indicated -        -     -      Probable -           -     -      -           -              

36,093 1.08   22.78 36,003    1.03   21.70 26,153  0.7  1,194       25,115       

In Pit

In Pit

In Pit

Stockpile Stockpile

TOTAL:TOTAL:

TOTAL:

In Pit

Pit C

Pit E

All Deposits

Ore Reserves @ variable Au cut-off, incl. mine 

recovery and mine dilution as at 31 December 2016

Pit A

Insitu Resource @ variable Au cut-off as at 31 

December 2016

Pit B East

Pit B West

In Pit

In Pit

In Pit

In Pit

Stockpile Stockpile

TOTAL:

TOTAL: TOTAL:

TOTAL:TOTAL:

TOTAL: TOTAL:

In Pit

In Pit

In Pit

In Pit
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¶ wŜŘŜǎƛƎƴ ƻŦ tƛǘ / ǘƻ ōŜǧŜǊ ƳŀǘŎƘ ǘƘŜ ƛƴŎǊŜŀǎŜŘ ǎƛȊŜ ƛƴŘƛŎŀǘŜŘ ōȅ ǊŜŎŜƴǘ Ǉƛǘ ƻǇǝƳƛǎŀǝƻƴ ǿƻǊƪΦ  

¶ ¦ǇŘŀǘŜǎ ǘƻ ƳƛƴƛƴƎ Ŏƻǎǘǎ ŀƴŘ ǇǊƻŎŜǎǎƛƴƎ Ŏƻǎǘǎ ŀǎ ŀŘǾƛǎŜŘ ōȅ .{L ƻƴ ǘƘŜ ōŀǎƛǎ ƻŦ ƛƴŦƻǊƳŀǝƻƴ ŘŜǊƛǾŜŘ 

ŦǊƻƳ ǘƘŜ h·t ƛƴ {ŜǇǘŜƳōŜǊ гбвиΦ 

5.2 Competent Person 

The information in this section that relates to Ore Reserves is based on information compiled by Mr Paul 

hΩ/ŀƭƭŀƎƘŀƴ, of CSA Global Pty Ltd. aǊ hΩ/ŀƭƭŀƎƘŀƴ takes overall responsibility for the Report as 

Competent Person. Mr hΩ/ŀƭƭŀƎƘŀƴ is a Member of The Australasian Institute of Mining and Metallurgy 

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

consideration, and to the activity he is undertaking, to qualify as a Competent Person in terms of the 

JORC Code (2012 Edition). The Competent Person, aǊ hΩ/ŀƭƭŀƎƘŀƴ, has reviewed the Ore Reserve 

statement and given permission for the publication of this information in the form and context within 

which it appears. 
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6 hǊŜ wŜǎŜǊǾŜ 9ǎǘƛƳŀǘƛƻƴ 

The Ore Reserve estimates are based on the results of investigations and studies completed for the 

Tujuh Bukit Gold Project as advised in various documentation from BSI. Table 5 discusses the relevant 

Modifying Factors in accordance with the requirements of Table 1, Section 4 of JORC 2012. 
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¢ŀōƭŜ рΥ  hǊŜ wŜǎŜǊǾŜ aƻŘƛŦȅƛƴƎ CŀŎǘƻǊǎΣ Whw/ нлмн aƻŘƛŦȅƛƴƎ CŀŎǘƻǊǎ ό¢ŀōƭŜ м {ŜŎǝƻƴ пύ 

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. 

¶ The Mineral Resource estimate has been prepared by Mr Robert Spiers of Spiers 
Geological Consultants (SGC), and has been reported in 28th of February, 2018 CP 
Statement ς Robert Spiers ς PTBSI ς 060218 with Table1 ς Final010318_V5. 

¶ The Mineral Resource is reported inclusive of the Ore Reserve. 

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. 

¶ aǊ tŀǳƭ hΩ/ŀƭƭŀƎƘŀƴ visited the Tujuh Bukit project site from the 20 to 21 December 
2016. He inspected the proposed locations of the open pit mines, waste dump, 
transport corridors, process plant and heap leach pad. Previously Mr Nick Holthouse, a 
previous Competent Person and Manager, Mining for CSA Global Pty Ltd visited the 
project site on 22 to 24 November 2013. 

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 Prefeasibility 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 Definitive Feasibility Study (DFS) level has been prepared and released in May 2014 by 
PT Bumi Suksesindo (BSI) for a heap leach operation treating 36 Mt of oxide material for 
the recovery of gold and silver. Additional studies since completion of the DFS have 
concentrated on further optimising the project, resulting in a change to heap leaching, 
which considerably reduces both operating and capital costs, and relocating the leach 
pad area to an area with better geotechnical foundation conditions and socially 
preferable. The Optimisation Study was released in May 2015. Further consideration 
and metallurgical test work related to the lower metallurgical recoveries and 
operational issues associated with run of mine (ROM) dump leaching has led to an 
updated Optimisation Study (July 2015) being developed which incorporates two stage 
open circuit crushing to a P100 of ~75 mm followed by cement agglomeration and truck 
stacking. A study to PFS level (OXP) was completed in September 2017 that addressed 
mining and processing costs, geotechnical parameters and placement of waste 
material. 

¶ The work undertaken to date has addressed all material Modifying Factors required for 
the conversion of Mineral Resources to Ore Reserves and has shown that the mine plan 
is technically achievable and economically viable.  

Cut-off parameters ¶ The basis of the cut-off grade(s) or quality parameters applied. ¶ The economic cut-off grade has been calculated as 0.25 g/t Au for oxide and 0.38 g/t 
for transitional, based on the current processing costs and metallurgical recovery 
formula estimates, a fixed gold price of US$1,200/oz for the life of mine. No allowance 
has been made for silver credits in calculating the cut-off grade. 
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Criteria JORC Code explanation Commentary 

Mining factors or 
assumptions 

¶ The method and assumptions used as reported in the Pre-Feasibility or 
Feasibility Study to convert the Mineral Resource to an Ore Reserve 
(i.e. either by application of appropriate factors by optimisation or by 
preliminary or detailed design). 

¶ The choice, nature and appropriateness of the selected mining 
method(s) and other mining parameters including associated design 
issues such as pre-strip, access, etc. 

¶ The assumptions made regarding geotechnical parameters (eg pit 
slopes, stope sizes, etc), grade control and pre-production drilling. 

¶ The major assumptions made and Mineral Resource model used for 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. 

¶ Input parameters for pit optimisation have been based on supplied site based 
parameters, mining costs based on operating data and mineral processing costs from 
site. Commodity prices of US$1,200/oz gold and US$17/oz silver were nominated by 
BSI. These input parameters were reviewed by CSA Global. They are considered 
appropriate for the current gold and silver world market. Updated Resource Block 
Models were supplied for three deposits and were optimised through Whittle. Pit A, 
Pit B West and Pit C have been redesigned based on these optimisation results. Pit B 
East and Pit E were designed for the OXP in September 2017 and are considered up to 
date. The currently available pit designs are considered suitable for Ore Reserve 
estimation. 

¶ Five near surface oxide deposits have been identified, being A, B West, B East, C and 
E, and are amenable to open pit mining. Mining rates are scheduled at approximately 
2.6 to 4.3 million bcm per year. 

¶ Geotechnical analyses has been undertaken by GHD of Melbourne. The overall pit 
slopes of have been generally steepened through the usage of batter angles of 75 
degrees supported by berm widths of 7.5m applied every 15m vertically. The 
proposed pit slopes are considered likely to be stable for the current pit designs. 

¶ The Mineral Resource models were estimated by SGC. The resource Block Models 
from SGC were used for optimisation and mine planning after inclusion of additional 
attributes. A single, regularised Block Model was created with block sizes of 10 m x 
10 m x 7.5 m for all five pit designs which is considered suitable for the proposed 
mining method and equipment. All  pit designs have a catch bench every 15 metres 
and are appropriate for a 7.5 m bench height. 

¶ Fixed values for mining dilution and mine recovery of 5% and 95% were adopted for 
both the optimisation and determination of Ore Reserves. These levels are 
considered suitable for the deposit geometry, mining method and the size of mining 
equipment. 

¶ Inferred Mineral Resources have not been included in the pit optimisations due to 
JORC (2012) requirements. Inferred material has been included in the mining 
schedule, but as a separated category. For all cases, inferred material adds less than 
5% plant feed tonnes to the mix. 

¶ Mine infrastructure has been included in both contractor quotations and owner 
mining cost studies. 

Metallurgical 
factors or 
assumptions 

¶ The metallurgical process proposed and the appropriateness of that 
process to the style of mineralisation. 

¶ The project uses cyanide heap leaching for the recovery of gold and silver. Three test 
work programs have been conducted by Metcon, Kappes Cassidy and Associates 
Australia (KCAA) and Ammtec from 2008 to the preparation of the DFS in 2014. Test 
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Criteria JORC Code explanation Commentary 

¶ 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? 

work has been ongoing since the DFS concentrating on heap leaching of ROM size 
material up to 75 mm. Further work has evaluated crushing and agglomeration for P100 
of ~75 mm material, which improves metallurgical recoveries over ROM dump 
leaching. Column tests by KCAA indicate that leaching of agglomerated coarse crushed 
material is appropriate for the style of mineralisation and will achieve acceptable 
recovery rates. Other recovery technologies evaluated for the DFS included carbon in 
leach. 

¶ Available leach data and the basis for the expected leach behaviour of Tujuh Bukit ore 
of agglomerated material at ~75 mm size in a heap leach process have been reviewed 
by KCAA. The gold recoveries from the Tujuh Bukit mineralised materials have been 
shown to be exceptionally independent of crush size in bottle roll and column leach 
test work, allowing the development of a heap leach operation. 

¶ The process includes: two stage open circuit crushing to a P100 of ~75 mm followed by 
cement agglomeration and truck stacked on the leach pad; leach solution reticulation 
and collection providing a 150-day (oxide) two stage cyanide leach cycle; gold recovery 
circuit comprising a pressurised carbon in column (CIC) circuit, carbon regeneration 
and a split AARL elution circuit; gold smelting to produce a gold/ silver dore; reagents 
preparation area including hydrated lime silos, cyanide preparation and a number of 
specialist reagents; excess solution detoxification using the hydrogen peroxide cyanide 
detoxification process and ferric sulphate arsenic treatment followed by clarification 
and pH adjustment. This technology is well-tested, and does not introduce any novel 
techniques.  

¶ The KCAA metallurgical test work has been carried out on what appears to be spatially 
representative samples of both oxide and transition mineralised material. 
Approximately 1500 kg of sample were tested, including head analyses, coarse, fine 
and milled bottle roll leach test work, agglomeration and percolation test work, 
compacted permeability test work, and column leach test work. Column testing for 
ROM heap leaching used 100 mm diameter core from holes across all pits twinned with 
previous drill holes. Testing demonstrated that metallurgical recovery is amenable to 
heap leach recovery techniques with gold estimated field recovery (including gold 
recovery circuit and smelting losses) within the Financial Model of 78.9% on oxide 
material; silver recovery is lower with estimated field recovery of 11.1% on the oxide.  

¶ Multi-element analyses indicated that the material was relatively clean and did not 
contain any elements deleterious to cyanide leaching. Soluble copper in the oxide 
samples tested does not appear to be high enough to cause any problems in the 
precious metal extraction circuit. The metallurgical test results confirmed the 
mineralogical assessment that no significant cyanicides or other problematical chemical 
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Criteria JORC Code explanation Commentary 

species will be encountered. 

¶ See above comments on metallurgical test work. 

¶ Not applicable 

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. 

¶ All required permits have been received. Environmental studies and other related 
issues have been addressed in the permitting process. The AMDAL for a 3 Mtpa 
operation has been approved in 2014 and updated submissions appropriate for a 
4 Mtpa coarse crush dump leach operation were approved in August 2015. 

¶ BSI has conducted a mined materials characterisation study. Results from work 
undertaken by Environmental Geochemistry International (EGI) suggests that 
potentially acid forming (PAF) potential is less than presented in the DFS. Waste 
considered to be PAF will be encapsulated within the centralised waste dump. Site 
water management has been designed to include pH adjustment prior to discharge 
from site to ensure compliance with government waste water quality standards. 

¶ The surface water management system is designed to discharge to a polishing pond 
prior to overflow into the Environmental Control Dam. The polishing pond will allow 
time for chemical balancing. 

¶ The process water will potentially contain elevated concentrations of arsenic, mercury, 
copper and cyanide. As the project site is located in a high rainfall environment, during 
the height of the wet season there will be a positive water balance and in exceptional 
events there is a risk of discharge of process waste water to the receiving environment. 
To mitigate the potential environmental impacts from the process water the following 
controls have been included in the project design to ensure compliance with 
Indonesian waste water and receiving water quality standards: 

o Installation of impermeable liners, drainage, drainage recovery and leak detection 
systems under the heap leach pads and process water ponds 

o Construction of process water ponds, including a storm water event pond, that 
have been sized to contain a 72 hour 1:100 year ARI event 

o Construction of an Environmental Control Dam with a design size to contain a 
72-hour 1:100 year ARI event 

o Incorporation of a conventional hydrogen peroxide cyanide detoxification process 
and ferric sulphate arsenic treatment process.  
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Criteria JORC Code explanation Commentary 

Infrastructure ¶ The existence of appropriate infrastructure: availability of land for 
plant development, power, water, transportation (particularly for bulk 
commodities), labour, accommodation; or the ease with which the 
infrastructure can be provided, or accessed. 

¶ A range of leach pad and facility locations have been considered. It was identified that 
the location nominated in the DFS, although suitable, was relatively close to existing 
population and presented some geotechnical foundation challenges. The Optimisation 
Studies relocated the heap leach pad closer to the mine site and further from existing 
houses onto the flanks of the hill slope. Geotechnical foundation conditions are also 
more suitable for heap leaching. 

¶ The power distributor, Perusahaan Listrik Negara (PLN), has excess capacity sufficient 
for the Project. There will be a dedicated power line from a major substation at 
Genteng, 32 kilometres from the mine site. Power will be supplied at the normal 
commercial tariff for East Java. 

¶ Labour includes local and national personnel, with some expatriate senior 
management. 

¶ Accommodation has been based on personnel living locally where possible. A camp is 
available to house both national and expatriate staff that drive or fly in and out of site. 

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

¶ The methodology used to estimate operating costs. 

¶ Allowances made for the content of deleterious elements. 

¶ The derivation of assumptions made of metal or commodity price(s), 
for the principal minerals and co- products. 

¶ The source of exchange rates used in the study. 

¶ Derivation of transportation charges. 

¶ The basis for forecasting or source of treatment and refining charges, 
penalties for failure to meet specification, etc. 

¶ The allowances made for royalties payable, both Government and 
private. 

¶ Updated mine operating costs have been based on actual site data. 

¶ No deleterious elements have been identified for the Project. The quality of the dore 
produced includes an allowance for copper. 

¶ Commodity prices have been based on current pricing and long term projections for 
gold and silver. 

¶ Costs have been estimated in US dollars or in Indonesian Rupiah (IDR) at an exchange 
rate of 13,750. 

¶ Selling costs have been estimated for gold and for silver, including royalties and 
transport. 

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. 

¶ See comments above. 

Market assessment ¶ The demand, supply and stock situation for the particular commodity, ¶ A review by Gold Fields Mineral Services (GFMS) reviewed the 2014 demand for gold 
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Criteria JORC Code explanation Commentary 

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. 

indicating that it dropped by 18%, however CIS and Russian Central banks increased 
their gold holdings. This trend is expected to continue over the medium term. It is also 
expected that the eastward shift in physical gold demand will give the gold market 
stability in the near to medium term. 

¶ The LBMA consensus gold price forecast of 25 analysts covering the gold sector is 
US$1,211/oz with a range from US$1,085 to US$1,356/oz. 

¶ It is assumed that all dore produced by the Project is transported to the Logan Mulia 
Refinery in Jakarta where it is processed to LBMA accredited gold and silver granules, 
which will then be exported to financial markets in Singapore, Hong Kong or Australia. 

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. 

¶ Cost inputs have been estimated from quotations and/or by competent specialists 
including current labour rates for the region.  

¶ Previous studies have shown that sensitivity analysis indicate that the Tujuh Bukit heap 
leach project is robust. Significant changes up to 30% of project variables do not make 
the project sub-economic. Project drivers are revenue related which includes 
commodity price, metallurgical recovery, grade and tonnage throughput. 

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

¶ All required permits for the Project have been approved 

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 Project is located in the tropics and experiences high rainfall throughout the wet 
season and significant rainfall events can occur throughout the year. Mine and project 
design has included allowances for suitable drainage and water storage and production 
delays due to wet weather.  

¶ Naturally occurring risks include topography, climate, seismic, high rainfall events and 
tsunamis. The project has been designed to for a 1:100 year return interval storm 
event, an operating basis earthquake with a return period of 475 years and a tsunami 
flood wave to RL 10. 

¶ The DFS included a Risk Register. This has been reviewed and updated to reflect project 
changes made by adopting heap leaching. Risk ranking was undertaken in accordance 
with AS/NZ ISO 31000:2009. The risk assessment considered the entire project for all 
loss type, including project, geotechnical, EHS, financial, legislative, operational and 
reputational risks. One extreme and 23 high risks were identified, compared to the 
previous DFS 11 extreme and 30 high risks, indicating that the changes have made have 
significantly reduced project risk. The one extreme risk relates to increased incidence of 
vehicle related accidents (due to level of unskilled staff/habits transferred from 
previous experience). Appropriate mitigation actions will be implemented. 

¶ BSI holds the IUP for the project, and legal challenges to the transfer of the IUP to BSI 




















