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1 Summary 

 

 Project and Resource Overview 1.1

The Beruang Kanan 2017 Resource Estimate deals with the copper mineralization for the Beruang 

Kanan prospect located 180 kilometers north of Palangkaraya, the capital city of Central 

Kalimantan.  The Beruang Kanan mineralization is located within tenement held 100% by PT 

Kalimantan Surya Kancana (KSK) under the Generation 6, KSK Contract of Work.  KSK is in turn 75% 

owned by Indokal Limited (a 100% owned subsidiary of Asiamet Resources Limited (formerly 

Kalimantan Gold Corporation Limited) and 25% by PT Pancaran Cahaya Kahayan.  PT Pancaran 

Cahaya Kahayan is a 99% owned subsidiary of Indokal Limited with the remaining 1% owned by Mr. 

Mansur Geiger (held in trust for Asiamet Resources Limited). 

KSK, through Asiamet Resources Limited publically reported the Beruang Kanan Main Zone 2017 

Copper Resource Estimate on the 28th June 2017.  The 2017 Estimate is an update of the 2015 

Estimate of mineralization at Beruang Kanan Main Zone (BKM) and is based on the KSK and joint 

venture partners’ drill hole logging and sample assay databases as at 15th June 2017 and the 

geological and structural interpretation undertaken by Mr. Stephen Hughes (KSK) and Mr. Duncan 

Hackman of Hackman & Associates Pty Ltd (H&A).  The data analysis, triangulation domaining, block 

modeling and grade interpolation was undertaken by Mr. Hackman.  Mr. Hackman verified 

components of the exploration activities and mineralization features during a site visits conducted 

between the 2nd and 3rd September 2014, the 21st and 28th June 2015 and the 22nd and 23rd June 

2016. 

The 2017 resource model covers the 1300m north-south strike extent and 800m width of the 

Beruang Kanan Main Zone vein style mineralized system which well defines the extent of the near 

surface mineralisation at BKM.  Three deep holes under the main areas of near surface 

mineralisation have failed to intersect significant copper mineralisation, however the depth 

repetition of mineralisation has not been fully tested.  There are indications from the structural 

interpretation that repeat systems at depth and proximal to the Beruang Kanan Main Zone may 

exist. 

Copper mineralisation occurs as covellite, chalcocite, bornite and chalcopyrite replacement of 

pyrite in veins and less common fracture fill settings.  The copper is of both hypogene and 

supergene origin.  Veins and mineralisation are hosted in both blocky fractured volcanics and 

sediments, mainly in the south of the prospect and, in strongly sheared and tectonically milled 

breccias related to thrusting mainly in the central and northern sections of the prospect.  Phyllic-

style alteration is pervasive throughout the prospect. 

The Beruang Kanan resource model is underpinned by data from 267 Diamond Drill holes 

(43,440m).  Modeled copper mineralisation has been intercepted in 868 nominal 3m drill intervals 
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(2486m) in historical drill holes, in 1920 nominal 1m drill intervals (2377m) in holes drilled in 2015 

and in 5014 nominal 1m intervals (5131m) in holes drilled from 2016 to 2017.  Topographic control 

is achieved through the use of a highly detailed LIDAR generated surface to which all drill hole collar 

coordinates comply.  Sample data was composited to three metre lengths and flagged by domains 

defined by >2000ppm copper assay grades and directed by the H&A and KSK structural 

interpretation.  Three passes of Ordinary Kriging interpolation methodology were employed to 

estimate grades within domains into a sub-blocked model (parent block size of 25mE x 25mN x 

10mRL).  High grade copper assays were included in the interpolation with limits to their area of 

influence applied.  The Mineral Resource estimate has been classified based on data density, data 

quality and reliability, confidence in the geological interpretation, confidence in the copper grade 

modeling and interpolation and confidence in tonnage factors employed. 

On February 16, 2017, the Company formally established with the Government of the Republic of 

Indonesia that the KSK CoW has now entered the Feasibility Study Period which runs for not less 

than two years, is extendable, and provides time to complete studies and identify the area for 

mining. The KSK Cow has a total of 30+ years remaining for exploration, development and 

operations.  The KSK CoW is in good standing regarding meeting expenditure, social and 

environmental commitments and KSK possesses current permits to operate within production 

forest covered by the CoW. 

KSK and the Indonesian Government are negotiating details of a non-binding Memorandum of 

Understanding to amend some of the terms of the KSK CoW specifically 1) royalties, 2) size of CoW 

in Exploration vs. Production, 3) domestic processing, 4) divestment obligations, 5) State revenues 

and 6) prioritizing the use of local manpower and local products.  KSK states that progress in the 

KSK CoW update was made in 2015 and 2016 however the renegotiations are still continuing.  KSK 

states that the amendments will not alter KSK’s holding in the CoW. 

 

 Resource Estimate 1.2

The Beruang Kanan resource is reported between 768400mE and 769200mE, 9931400mN and 

9932800mN and above 120mRL (450m vertical extent).  Table A details the Beruang Kanan Main 

Zone Copper Mineral Resource as estimated in the 2017 resource model. 

 

Table A:  Beruang Kanan Main Zone Copper Resource Estimate, June 2017. 

Measured Mineral Resources 

Reporting cut 

(Cu %) 

Tonnes 

(‘000) 

Cu Grade 

(Cu %) 

Contained Cu 

(‘000 tonnes) 

Contained Cu 

(‘000,000 lbs) 

0.2 20.5 0.7 147.7 325.7 
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0.5 15.4 0.8 126.8 279.6 

0.7 8.5 1.0 85.8 189.2 

 

Indicated Mineral Resources 

Reporting cut 

(Cu %) 

Tonnes 

(‘000) 

Cu Grade 

(Cu %) 

Contained Cu 

(‘000 tonnes) 

Contained Cu 

(‘000,000 lbs) 

0.2 28.7 0.6 174.9 385.7 

0.5 16.9 0.8 127.7 281.6 

0.7 7.7 1.0 73.8 162.7 

 

Inferred Mineral Resources 

Reporting cut 

(Cu %) 

Tonnes 

(‘000) 

Cu Grade 

(Cu %) 

Contained Cu 

(‘000 tonnes) 

Contained Cu 

(‘000,000 lbs) 

0.2 17.7 0.6 109.3 241.0 

0.5 12.1 0.7 86.2 190.1 

0.7 4.7 0.9 41.9 92.4 

Notes: Mineral Resources for the Beruang Kanan Main Zone mineralization have been estimated in conformity with generally accepted CIM 

“Estimation of Mineral Resource and Mineral Reserves Best Practices” guidelines.  In the opinion of Duncan Hackman, the block model Resource 

Estimate and Resource classification reported herein are a reasonable representation of the copper Mineral Resources found in the defined area of 

the Beruang Kanan Main mineralization.  Mineral Resources are not Mineral Reserves and do not have demonstrated economic viability. There is no 

certainty that all or any part of the Mineral Resource will be converted into Mineral Reserve.  Computational discrepancies in the table and the body 

of the Release are the result of rounding. 

 

H&A is not aware of any current legal, political, environmental, permitting, taxation, socio-

economic, marketing or other risks that could materially affect the potential development of the 

Mineral Resources at BKM. 

 

 Comparison with 2015 Resource Estimate 1.3

The previous, 2015 resource estimate was reported as: 

 Indicated Resources: 15MT @ 0.7%Cu or 105KT of contained copper at a 0.2% reporting cut. 

 Inferred Resources: 49.7MT @ 0.6%Cu or 298KT of contained copper at a 0.2% reporting 

cut. 

The 2015 resource drilling programme undertaken by KSK was designed to delineate the extent and 

continuity of the BKM mineralisation and the 2016-2017 resource drilling program designed to test 

primarily for geological and grade continuity of the BKM mineralisation.  Both programmes were 

completed successfully, meeting their objectives, where the 2015 drilling resulted in an increase in 

previously estimated resources (contained copper increase of 105KT (Indicated) and 18KT (Inferred) 
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over the 2014 resource estimate) and the 2016-2017 drilling has consolidated this increase by 

facilitating the classification of the BKM mineralisation into 31% Measured Resources and 43% 

Indicated Resources, with 26% remaining as Inferred Resources (NI 43-101, at 0.2% copper 

reporting grade). 

In April 2016 a Preliminary Economic Assessment ("PEA") mine plan was based on a subset of the 

2015 Mineral Resource comprising Indicated Resources of 14.2 million tonnes at 0.66% Cu and 

Inferred Resources of 34.5 million tonnes at 0.54% Cu (at ~0.16% Cu cut-off), the mineral inventory 

or the 2017 resource within the April 2016 conceptual PEA open pit design now comprises (at 

0.20% Cu cut-off): 

 Measured Resources of 20.2 million tonnes at 0.7% Cu (141.4k tonnes of copper) 

 Indicated Resources of 25.8 million tonnes at 0.6% Cu (154.8k tonnes of copper) 

 Inferred Resources of 3.2 million tonnes at 0.6% Cu  (19.2k tonnes of copper) 

 

 Contributing Experts 1.4

Expert Person / Company Area of Expertise and Contribution of Expert 

Duncan Hackman B.App.Sc 

MSc. MAIG. 

Hackman & Associates Pty. 

Ltd. 

Exploration and Resource Geologist – 32yrs experience.  

Data validation and quality analysis, resource 

domaining, block modelling, grade interpolation, 

resource classification.  Qualified Person reporting on 

Beruang Kanan Main Zone Copper Resource Estimate 

Stephen Hughes BSc.(Hons), 

PT Kalimantan Surya Kancana. 

Copper Gold Exploration Geologist – 19yrs experience.  

Geological interpretation. 

 

 Compliance with the Canadian NI 43-101 assessment criteria 1.5

The Beruang Kanan Main Zone Copper Resource Estimate and this mineral resource report has 

been compiled in accordance with the guidelines set out in the Canadian National Instrument 43-

101 - Standards of Disclosure for Mineral Projects (NI 43-101). 

Duncan Hackman is a member of the Australian Institute of Geoscientists and has sufficient 

experience relevant to the style of mineralization and type of deposit under consideration and to 

the activity undertaken to qualify as a Qualified Person as defined in NI 43-101. 

Duncan Hackman consents for the inclusion in the PT Kalimantan Surya Kancana Public Release 

Statement of the matters based on his information and for Kalimantan Surya Kancana or their 

agents to use this resource estimate in the form and context in which it appears.  The opinions and 
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recommendations provided by Duncan Hackman are in response to requests by PT Kalimantan 

Surya Kancana and based on data and information provided by PT Kalimantan Surya Kancana or 

their agents.  Duncan Hackman therefore accepts no liability for commercial decisions or actions 

resulting from any opinions or recommendations based on their data and information and offered 

within. 

 

 

Duncan Hackman 

B.App.Sc., MSc., MAIG 

Consultant Geologist 

Hackman & Associates Pty. Ltd. 

 

 Key points relating to the Beruang Kanan 2017 Resource Estimate: 1.6

1. The resource estimate applies to outcropping vein style copper mineralization centred on 

768800E, 9932400N (WGS84, UTM Zone 49S).  The mineralization has been delineated as 

thirty-two stacked and adjacent domains covering a strike length of 1300m (towards 000O), 

across a total width of 800m and a vertical extent of 450m.  Mineralization is centered on 

three areas whose lateral and vertical extents are well defined.  Structural interpretation 

indicates potential for repeat settings to exist at depth and in laterally detached locations to 

Beruang Kanan. 

2. Covellite, chalcocite, bornite and chalocpyrite replacement vein style copper mineralization 

is hosted in sheared and blocky sediments and volcanics of Cretaceous to Tertiary age. The 

mineralization is located within and adjacent to an interpreted thrust fault-coupling or 

ramping zone.  Extensive and intense phyllic-style alteration persists throughout the 

mineralised zone. 

3. 267 diamond drillholes have been drilled within and around the Beruang Kanan 

mineralisation.  74 of these holes were drilled before May 2013 and formed the basis of the 

2014 resource estimate.  An additional 71 holes were drilled by KSK from May to September 

2015, resulting in 145 holes underpinning the 2015 resource estimate.  A further 122 holes 

have been drilled by KSK from June 2016 to April 2017, and the additional drilling and data 

from these holes form the basis of the 2017 Resource Estimate update for the deposit.  The 

mineralisation is delineated by 213 of the 267 holes, totaling 28,119m of which 10,009m 

have intercepted the domained mineralisation.  Drilling of the deposit was undertaken in 

five programmes by three separate companies; PT Kalimantan Surya Kancana (KSK), Oxiana 

Limited (OX) and PT Eksplorasi Nusa Jaya (ENJ).  The latter two mentioned companies 

undertook their work in Joint Venture with KSK.  Hole attitudes are mostly angled between 

60 and 70O towards 270O.  Seventeen holes have been drilled with easterly azimuths, two 
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northerly, seven southerly and sixteen vertically.   Seven twin holes have been drilled at 

Beruang Kanan Main. 

4. Pre 2015 holes were sampled at nominal 3m lengths.  Drilling of mineralisation undertaken 

by KSK between 2015 and 2017 is sampled at nominal 1m lengths while non-mineralised 

core is sampled at nominal 2m lengths in 2015 and 1m lengths in the 2016-17 drilling 

campaign.  The Pre 2015 assays were determined from 8,211 half-PQ, half-HQ, half-NQ and 

half-BQ diamond core samples.  The 2015 to 2017 assays were determined from 359 half-PQ 

and 14,575 half-HQ samples.  36 elements have been assayed throughout the history of the 

project, with 22,992 of the 23,327 assayed intervals containing copper assays, 22,060 

containing Fe and S assays and 11,165 containing Ag assays.  8,679 of the drill intervals are 

modeled within the mineralised domains at Beruang Kanan.  Copper is the only element 

with potentially economic grades and is accompanied by 0.5ppm to 1.0ppm silver. 

5. Copper grades of samples from NQ/BQ core average 26% lower than those from PQ/HQ 

core samples.  This difference is due to a base shift or systematic relative bias between the 

two datasets and may be related to the fundamental sampling error but most likely reflects 

variation in copper grade throughout the mineralisation (PQ and HQ drilling samples 

shallower depths of mineralization than NQ and BQ drilling).  It is unknown if the early 

laboratory sample reduction methods are appropriate, where pre-2015 samples were 

reduced to 1kg in size at -4mm crush size.  the 2015 to 2017 samples were reduced to 1kg in 

size at -2mm crush size.  Analysis of QC data from the 2015 to 2017 period shows that 

splitting and reducing at -2mm particle size returns acceptable levels of precision.  The 

comparatively uniform grade profile in the dataset suggests that any introduced sampling 

variance at the crushing stage of sub-sampling in the pre-2015 samples will not materially 

affect confidence in the global resource estimate.   

6. Samples were digested by mixed 3 acid-digest methods and determined by both ICP-OES 

and AAS instruments.   Assay quality control samples included with the ENJ and KSK drill 

samples show that confidence can be placed in assays from these subsets of the resource 

data.  Comparison of data population distributions between the ENJ copper assays, the 2015 

KSK assays and the historic assays indicate that the earlier assays are also of acceptable 

reliability for estimating global resources.  The assay data is considered of acceptable quality 

to underpin Measured, Indicated and Inferred Resources (NI 43-101) at Beruang Kanan. 

7. Copper grade is estimated by ordinary kriging interpolation methodology.  Interpolation is 

guided and constrained by solid TIN (triangulated) boundaries.  3,542 three metre 

composites inform the grade interpolation within domains.  Parent cell estimates 

(25mEx25mNx10mRL) were written to a sub-blocked model.  High grade values (>3%Cu) 

were restricted from informing block grades at greater than 50m (E and N) and 25m (RL) 

distance from sample locations.  67 copper composites were affected by this treatment.  

Tonnage factors (based on 6,397 dry bulk density measurements) of 1.77g/cc, 2.25g/cc, and 

2.61g/cc were stamped on the model according to clay content and weathering 

characteristics.  Tonnage factors determined by a linier regression with Fe assay based on 
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4,166 measurements, were applied to the majority of the mineralisation and all of the 

Measured Resources at Beruang Kanan. 

8. The estimate is assigned Measured, Indicated and Inferred Mineral Resource classifications 

under the guidelines outlined in the Canadian National Instrument 43-101.  Risk associated 

with drilling density, primary sampling reliability, certainty in geological and grade 

continuity, confidence in the copper grade modeling and interpolation and confidence in 

tonnage factors employed are the key inputs in determining the resource classification. 

 

 Further evaluation and exploration 1.7

The Beruang Kanan Main Zone Copper Resource is now drilled at nominal 50m centres.   

Conditional simulation studies indicate that this drill spacing is adequate for generating robust 

copper grade estimates (with acceptable variance) into a 25m x 25m x 10m block model such as 

that employed to represent the grade distribution at Beruang Kanan in the 2017 block model.  H&A 

added an additional requirement for classifying resources, in that only those volumes of the 

mineralisation with proven grade and geological continuity obtained through west, east, north and 

south drilled holes have been considered for Measured Resources. Two significant volumes totaling 

31% of the resource have proven continuity and have been classified as Measured Resources; 

however, two additional volumes of the mineralisation, in the north and central areas are yet to be 

drill tested by holes at these orientations.  There is strong indication that the mineralisation in 

these volumes will be proven to be continuous when these holes are drilled and further 15% of the 

resource could be converted to Measured Resources with US$614,000 minimal additional 

expenditure. 

Within the same areas that are yet to be drilled in multiple orientations (identified in the previous 

paragraph) there is heterogeneous material wrt determining a robust tonnage factor and these 

areas have been restricted from being classified as Measured Resources on this basis.  Further 

drilling in these areas must include a robust investigation into the dry bulk density determination 

for this mineralisation. 

KSK is currently undertaking Initial metallurgical testwork on the BKM copper mineralisation with 

column testwork planned for completion within the Q3 2017.  Results from this work will inform 

planning for further investigations into the metallurgy and engineering at BKM. 

Scout drilling of the five adjacent prospects for repeat styles and other styles of mineralisation 

should assist with identifying potential in building the mineral resource base within the immediate 

vicinity of the Beruang Kanan Main Zone Copper Resource and, KSK should also consider continuing 

the evaluation of mineralisation located at the Baroi, Mansur and Beruang Tengah prospects and 

other lesser developed prospects within the KSK CoW. 

 

 Recommendations 1.8
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1.8.1 Follow-up on 2015 recommendations 

In 2015 H&A recommended that KSK: 

 Investigate the impact that the primary sample size has on copper grade representivity and 

reliability for improving robustness and confidence in future assay datasets.  In particular: 

o understand the reasons why the NQ and BQ core samples report lower copper grades 

than the PQ and HQ core samples, 

o determine if precision and accuracy issues relating to the sample reduction protocols 

impact on the reliability of copper assays in the current dataset and 

o incorporate duplicate hole drilling into future programmes to better understand the 

heterogeneity of the in situ mineralization 

 KSK has satisfactorily addressed the impact that primary sample size has on copper 

grade representivity and reliability by undertaking the investigations recommended by 

H&A. 

 Improve knowledge and understanding of mineralizing processes and their expected 

attitudes, geometries and extents for designing infill drilling programmes. 

 KSK has improved their understanding of mineralizing processes and have utilized this 

knowledge in the design of drilling programmes and data collection procedures and in 

the modelling and estimating of the resource.  

 Investigate the relationship between copper grade and mineralization events (veining 

styles/density/orientation) to assist in the design of future drilling (hole orientation and 

density). 

 KSK continues to lift their level of understanding of mineralizing processes and where 

appropriate they have implemented protocols and procedures to ensure that new 

knowledge is used in improving models of the mineralisation. 

 Continue to build a comprehensive specific gravity dataset to generate reliable dry bulk 

density and bulk density datasets for use in future resource estimates and engineering 

studies. 

 KSK has significantly increased and improved the specific gravity dataset at Beruang 

Kanan.  They have also audited the dataset and implemented programmes that target 

specific-issue areas to further improve confidence in the tonnage factors applied to the 

2017 and future resource estimates. 

 Increase confidence in the historic KSK dataset through programmes such as twinning of key 

holes. 

 KSK has twinned 2015 and pre-2015 holes with satisfactory results that increase 

condidence in the historic dataset at Beruang Kanan. 

 Rebuild the ENJ-KSK assay dataset and remove quality control umpire assays from the 

primary data. 

 KSK has not rebuilt the ENJ-KSK assay dataset for the 2017 resource estimate at Beruan 

Kanan. This is not considered a limiting issue by H&A. 
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 Review all protocols for future evaluation work to ensure their suitability regarding 

mineralisation styles, local conditions, sample and data integrity and use, sample and data 

security and storage etc. 

 KSK has continually evaulated the suitability of protocols throughout the 2016-17 

resource drilling programme.  Two interim data analysis and modelling programmes 

were undertaken by H&A in September 2016 and December 2016 as part of this 

evaluation. 

The following programmes were recommended for improving confidence in the BKM resource and in 

expanding the resource base in the BKM zone area: 

Stage 1 – Infill and resource drilling at BKM: 

This programme comprises diamond drilling totaling 14,000 m (approximately 150 holes averaging 

90m each) on a 50 metre by 50 metre grid to infill drilling at the BKM mineralization.  This program 

could be carried out in 5-6 months using 5 man-portable drill rigs, assuming an average daily drilling 

rate of 20m per rig. The outcome is to upgrade the classification of the Mineral Resources at BKM to 

Measured and Indicated Resources achieving confidence levels for resources that can support a 

preliminary and definitive feasibility studies. 

 KSK completed 122 holes averaging 102m in depth for the 2017 resource update and 

have achieved their goal of defining resources that can support a preliminary and quite 

likely, a definitive feasibility study.  By completing the additional 1500m of planned 

drilling KSK should achieve their goal of defining resources to support a definitive 

feasibility study. 

 

Stage 2 – scout drilling at prospects adjoining Beruang Kanan Main Zone: 

H&A recommended investigations and scout drilling at Beruang Kanan West, Beruang Kanan South 

and Beruang Kanan Polymetallic (BKZ) Prospects.   

 KSK has begun this process.  No additional results to those publicly reported on the 9th 

June 2017 are available at the time of preparing this report.  KSK reported an expanded 

“Footprint of High Grade Polymetallic Mineralisation in BK District” through rockchip and 

channel sampling of the  BKZ prospect located 800m north of the Beruang Kanan Main 

prospect. 

In addition to the upgrading of the BKM resource H&A acknowledges that KSK has, as planned, 

completed a Preliminary Economic Assessment Study (as defined by the NI 43-101) which was 

publicly reported on the 5th April 2016 where it was publicly reported that “BKM deposit PEA 

delivers US$204m NPV10 and 39% IRR”. 
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1.8.2 2017 recommendations 

H&A acknowledges that KSK, through their evaluation projects, has significantly advanced their 

understanding of the styles and extent of the mineralisation at BKM and that they have used this 

knowledge to design and undertake appropriate procedures in obtaining and utilising data to 

advance the BKM project towards production.  The recommendations outlined below are 

reminders to continue to collect and evaluate data relative to the identified risks to the resource 

estimate regardless of the degree of those risks.  H&A recommends that KSK: 

 Continue to investigate the impact that the primary sample size has on copper grade 

representivity and reliability for improving robustness and confidence in future assay 

datasets.  In particular: 

o understand the reasons why the NQ and BQ core samples report lower copper 

grades than the PQ and HQ core samples, and 

o continue the practice of duplicate hole drilling in future programmes to better 

understand the heterogeneity of the in situ mineralization. 

 Continue to improve knowledge and understanding of mineralizing processes and their 

expected attitudes, geometries and extents for designing infill drilling programmes. 

 Continue to investigate the relationship between copper grade and mineralization events 

(veining styles/density/orientation) to assist in the design of future drilling (hole orientation 

and density). 

 Continue to build a comprehensive specific gravity dataset to generate reliable dry bulk 

density and bulk density datasets for use in future resource estimates and engineering 

studies.  Focus especially on areas were sample selectivity can impact on reliability of 

tonnage factors used in resource estimates. 

 Continue to improve core recovery and investigate the relationship between core recovery 

and copper grade. 

 Continue to increase confidence in the historic KSK dataset through programmes such as 

twinning of key holes. 

 Rebuild the ENJ-KSK assay dataset and remove quality control umpire assays from the 

primary data. 

 Undertake another review all protocols for future evaluation work to ensure their suitability 

regarding mineralisation styles, local conditions, sample and data integrity and use, sample 

and data security and storage etc. 

 

The following programmes are recommended for improving confidence in the BKM resource 

and in expanding the resource base in the BKM zone area: 

Stage 1 – Infill and resource drilling at BKM: 
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This programme comprises diamond drilling totaling 2,000 m (approximately 22 holes averaging 

90m each) at orientations other than westerly and twin holes in selected areas of the BKM 

mineralisation. This program could be carried out in 1-2 months using 3 man-portable drill rigs, 

assuming an average daily drilling rate of 20m per rig.  The outcome is to upgrade the 

classification of an additional 15% of the BKM mineralisation to Measured Resources, achieving 

confidence levels for resources that can support a preliminary and definitive feasibility studies. 

Stage 2 – scout drilling at prospects adjoining Beruang Kanan Main Zone: 

This program comprises additional mapping and systematic sampling on surface at Beruang 

Kanan West, Beruang Kanan South and Beruang Kanan Polymetallic Prospects to test current 

targets and identify mineralisation (and results dependent, additional targets for testing).   

Scout diamond drilling totaling 2,500 m (approximately 20 holes averaging 125m each) is 

proposed, to test the mineralization at Beruang Kanan West, Beruang Kanan South, Beruang 

Kanan Polymetallic North, Beruang Kanan Polymetallic South, and the Low Zone Prospects.  This 

program could be carried out in 2 months using 2 man-portable drill rigs, assuming an average 

daily drilling rate of 20m per rig. The outcome is to identify areas for drilling to delineate 

additional resources within the immediate vicinity of the Beruang Kanan Main Zone. 

In addition to the extension and upgrading of the BKM resource H&A acknowledges that KSK is 

continuing with the feasibility study of the BKM deposit (as defined by the NI 43-101) that is 

scheduled for completion Q1 2018.  This study has been budgeted at approximately 

US$7,200,000, of which projects to the estimated value of US$4,700,000 are still to be 

undertaken to complete the study. 

In preparation for the engineering study of the feasibility report KSK must generate a 

recoverable copper resource model and metallurgical materials models (both copper mineral 

species and gangue characteristic model).  H&A is aware that data is being collected in 

preparation for undertaking these models. 

The total of Stage I, Stage II drilling and the Feasibility budgets is estimated at US$8,614,000.  A 

breakdown of drilling costs is listed at Table 36. 
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2 Introduction 

This report details aspects of the Beruang Kanan Main Project and the generation and classification 

of the Copper Mineral Resource identified by drilling of the prospect in accordance with directives 

set-out in the Canadian National Instrument 43-101 Standards of Disclosure for Mineral Projects (NI 

43-101). 

The Beruang Kanan Main Zone 2017 Resource Estimate is an update of the 2015 Resource Estimate 

and deals with the copper mineralization for the Beruang Kanan prospect located 180 kilometers 

north of Palangkaraya, the capital city of Central Kalimantan.  The Beruang Kanan mineralization is 

located within tenement held 100% by PT Kalimantan Surya Kancana (KSK) under the Generation 6, 

KSK Contract of Work.  Asiamet Resources Limited (AMR) through subsidiaries and affiliates holds 

100% of PT Kalimantan Surya Kancana. 

This report is prepared for PT Kalimantan Surya Kancana who publically reported the Beruang 

Kanan Main Zone 2017 Resource Estimate through their parent company Asiamet Resource Ltd in a 

public statement dated 28th June 2017. 

 

 Terms of Reference 2.1

This report comprises Hackman And Associates Pty Ltd (H&A) independent Qualified Persons 

technical assessment of the mineral resources located within the Beruang Kanan Main Zone 

Prospect (BKM), Kalimantan, Indonesia.  BKM is held under license by PT Kalimantan Surya Kencana 

(KSK) and copper mineralization at the prospect can be considered material with respect to assets 

held by the company. 

The objectives of this report are to: 

1. Present aspects of the BKM project, environs and statutory/compliance standings so that 

the reader can gain an appreciation of the project. 

2. Present the 2017 Resource Estimate of copper mineralization at BKM and to identify and 

classify risk associated with the estimate so that the reader can better understand the value 

of the BKM prospect to KSK and the confidence independent qualified persons’ place in the 

reliability of the estimate. 

 

The report: 

1. relays the current understanding of the geology and mineralization styles uncovered at the 

BKM prospect, 

2. reports on the current standing of the project’s tenure status, 

3. relays the current understanding of the geographical, cultural, social and environmental 

aspects associated with the project, 
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4. reviews the historical activities undertaken in evaluating the BKM prospect, 

5. presents the work undertaken in producing the mineral resource estimate for BKM, 

6. evaluates reliability risks within inputs and methodologies undertaken in producing the 

mineral resource estimate, 

7. presents material aspects of the BKM prospect for consideration in evaluating its value to 

KSK, 

8. outlines the process undertaken to classify the mineral resource estimate according to the 

directives set out in the Canadian National Instrument 43-101 and accompanying policies 

and documents, 

9. comments on the similarities and differences between the 2017 Resource Estimate and the 

2015 and 2014 resource estimates, and 

10. presents interpretations, conclusions and recommendation, including indicative exploration 

and evaluation activities and budgets. 

 

 Reporting Standard 2.2

This report has been produced in accordance with the Standards of Disclosure for Mineral Projects 

as contained in National Instrument 43-101 (NI 43-101) and accompanying policies and documents.   

NI 43-101 utilizes the definitions and categories of mineral resources and mineral reserves as set 

out in the Canadian Institute of Mining, Metallurgy and Petroleum (CIM) Standards on Mineral 

Resources and Reserves – Definitions and Guidelines (CIM Definition Standards). 

 

 Data and Information Sources  2.3

All data and Information utilized in preparing the Beruang Kanan Main Zone 2017 Resource 

Estimate and this report were supplied by or verified by KSK personnel (refer Table 5) who have 

provided a written assurance that the data supplied is current, complete, accurate and true and 

that they have disclosed all data and information material for the assessment of the resources at 

BKM (Appendix 11). 

 

 Qualified Persons Site Inspection 2.4

Duncan Hackman has undertaken three site inspections of the Beruang Kanan Main Zone and the 

KSK Tangkiling core processing facilities where historic drill core was processed and where 

remaining core is currently stored.  The primary reason for visiting the prospect and core shed was 

to locate and confirm evidence of historic exploration activities reported by KSK and their JV 

partners, to observe and confirm copper mineralisation in core and outcrop and to observe and 

review drilling and sampling protocols employed by KSK in their 2015 and 2016-17 drilling 
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campaigns.  Duncan Hackman also visited the PT Intertek Utama Services Laboratory in Jakarta (ITS) 

to review the sampling reduction and preparation procedures employed. 

H&A did not uncover any reason to question the exploration activities undertaken in exploring and 

evaluating the Beruang Kanan prospect nor to question the presence of copper mineralisation of 

the tenor and styles reported by KSK.  The sampling procedures at site and sample preparation 

procedures at ITS were found to be sound and are considered appropriate for generating reliable 

sub-sample aliquots for assay (see Section 12 for details and data analysis).  Key observations and 

comments from the site visits are included at Appendix 8. 

 

 Work Undertaken 2.5

The Interpretations, opinions, Methodologies and Comments presented in this report are based on 

the following work programmes undertaken in 2014 (as part of the initial 2014 resource estimate) 

and in 2015 and 2016-17 (subsequent resource updates): 

2014: 

 Early-July – review of documents transferred via DropBox from KSK to H&A.   These expert 

and internal reports outline the: 

o geographical, cultural, social and environmental aspects of the BKM project, 

o geological and mineralization setting and styles identified/interpreted at BKM, 

o historical exploration undertaken at BKM, and 

o data collection and validation procedures and quality investigations undertaken by 

previous workers. 

 Mid-July – review of drilling logs against core photographs to validate and assess previous 

workers factual data and interpretations. 

 Late-July – geomorphological and geological/structural interpretation of the BKM prospect 

and surrounds for guiding resource estimate domaining. 

 Early-August – construct domained mineral resource block model and undertake copper 

grade interpolation 

 Mid-August – review block model domains and specific gravity measurements against core 

photographs to validate and assess estimate and applicable tonnage factors. 

 Late-August – report writing and compilation 

 Early-September – site visit 

 Mid to Late September – report editing, factual detail checks with KSK via draft report and 

report finalization for public release. 

 

2015: 
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 Late-June – site and laboratory visit – protocols review and adjustment 

 July-October – on-receipt of assay data, ongoing assay quality control data review and 

laboratory quality management 

 Early-August – undertake mineralisation review through multi-element assay association 

investigation 

 Mid-August – update 2014 structural interpretation 

 Late August – assay quality control review (including umpire assay results) 

 Early-September – undertake preliminary data evaluation studies (DBD, core recoveries etc.) 

 Mid-September – update mineralisation domain models 

 Early-October – update mineralisation domain models and data evaluation studies 

 Mid-October – update mineralisation domain models and data evaluation studies, construct 

domained mineral resource block model and undertake copper grade interpolation 

 November – report writing and compilation 

 

2016: 

 May-June– undertake conditional simulation investigation into optimum drillhole spacing, 

design resource update drilling, create matrix matched standards, protocols review and 

coreyard setup 

 Late-June – site and laboratory visit – protocols review and adjustment 

 July-December – monitor and review drilling and assay data integrity 

 September – interim resource modelling update 

 December - interim resource modelling update 

 

2017: 

 January-May – monitor and review drilling and assay data integrity 

 February– review and revise drilling programme 

 March – optical mineralogy programme 

 April – data review and interim resource modelling update 

 May – Assay integrity review, resource data investigations (e.g. core recovery vs grade, 

primary sampling error investigation) 

 June – modelling update and resource calculation, validation, classification and reporting 

 July – resource report compilation 

 

 Qualification of Consultants 2.6

H&A is an independent highly experience technical consulting group whose principals and 

associates each have a minimum of 30 years’ experience in the mining and resources industry. 
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H&A's independence is ensured by the fact that it holds no equity in any project and that its 

ownership rests solely with its principals.   H&A has a demonstrated track record in undertaking 

independent assessments of Mineral Resources, Ore Reserves, project reviews and audits, 

competent person's reports and independent feasibility evaluations on behalf of exploration and 

mining companies and financial institutions world-wide.   H&A has specific and extensive 

experience in undertaking mineral resource estimates of copper prospects of the styles identified at 

BKM. 

This report has been prepared by Duncan Hackman (B.App.Sc., MSc., MAIG).   Duncan Hackman has 

the expertise and experience required to be considered a Qualified Person under the guidelines 

outlined in the Canadian National Instrument 43-101 for undertaking resource estimates on 

mineralization styles such as those identified at BKM. 

 

 Statement of Independence 2.7

Neither H&A nor any of the authors of this Report have any material present or contingent interest 

in the outcome of this report, nor do they have any pecuniary or other interest that could be 

reasonably regarded as being capable of affecting their independence or that of H&A. 

H&A has no prior association with KSK or their affiliates in regard to the mineral asset that is the 

subject of this Report.  H&A has no beneficial interest in the outcome of the technical assessment 

being capable of affecting H&A’s independence. 

H&A’s fee for completing this Report is based on its normal professional daily rates plus 

reimbursement of incidental expenses.   The payment of that professional fee is not contingent 

upon the outcome of the report.  A signed statement of independence is included at Appendix 1. 

 

 Consents 2.8

Pursuant to Section 8.3 of NI  43-101 H&A and the author consent to this Report being published, in 

full, on SEDAR and the KSK and their associated parties’ web sites in the form and context in which 

the technical assessment is provided, and not for any other purpose. 

H&A provides this consent on the basis that the technical assessments expressed in the Summary 

and in the individual sections of this Report are considered with, and not independently of, the 

information set out in the complete Report.  A signed consent is included at Appendix 2.  

 

 Conversions and Abbreviations 2.9

 A list of conversions and abbreviations used in this report can be seen at Appendix 18. 
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3 Reliance on Other Experts and Personnel 

H&A has relied on input from KSK personnel and reports from previous workers where relaying 

information relating to: 

 the tenure status of the KSK CoW, 

 project history and previous exploration and evaluation work, 

 geological and mineralization setting and styles, 

 the geographical, cultural, social and environmental aspects of the project and, 

 source data and information for undertaking the mineral resource estimate. 

Where stated in this report, H&A has independently checked the data and details provided by 

others and comments on the confidence in and reliability of the data, information and facts 

obtained. 

 

 Limited Disclaimer 3.1

The estimate undertaken and opinions expressed by H&A in this report have been based in part on 

observations made during site visits to the Beruang Kanan Prospect over a 2-day period in 

September 2014, a 3-day period in June 2015 and a 2 day period in June 2016, together with 

observations made from data, information and drill core made available to H&A by KSK.   The 

estimate and opinions in this report are provided in response to a specific request from KSK to do 

so and as per guidelines set out in NI 43-101.   H&A has exercised all due care in reviewing the 

supplied information.   Whilst H&A has checked supplied data against alternative sources where 

possible and compared key supplied data with expected values, the accuracy and reliability of the 

resource estimate, interpretations and opinions are entirely reliant on the accuracy, reliability and 

completeness of the supplied data.   H&A’s analysis of data accuracy, reliability and completeness is 

documented in Section 12. 

KSK has represented in writing to H&A that full disclosure has been made of all material 

information regarding the resources at BKM and that such data and information is current, 

complete, accurate and true (Appendix 11). 

 

4 Property Description and Location 

BKM is located within the PT Kalimantan Surya Kencana Contract of Work area (KSK CoW) in Central 

Kalimantan, just south of the equator (Figure 1).  It is about 190 kilometers north and slightly west 

of Palangkaraya, the capital city of Central Kalimantan (Figure 2).  The BKM project (centred on 

Long. 113 25 00 E, Lat. 00 37 00 S) is in mountainous jungle terrain at the headwaters of the south 
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flowing Kahayan and Samba rivers in a remote area where no permanent villages exist.   The 

location is isolated and access both to and around the prospect is difficult and imposes certain 

restrictions on field operations. 

Details of the KSK CoW area, tenure, obligations to the Republic of Indonesia Government, 

environmental permitting and other details relating to the evaluation of mineralisation within the 

KSK CoW area are described in the following sub-sections. 

 
Figure 1:  Location Plan KSK CoW containing the BKM Project. 
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Figure 2:  Access to the BKM Project from Palangkaraya, capital of Central Kalimantan Province 

(refer Figure 1 for location of Palangkaraya). 
 

 Land Use 4.1

BKM is located within a production forest reserve.  The BKM area has already been logged and KSK 

was granted permission to work within the forestry reserve over BKM on the 23 April 2015 (permit 

29/1/IPPKH/PMDN/2015, Appendix 10). 

With regard to areas of the KSK CoW that are under Hutan Lindung (protected forest) KSK, in 2004, 

were informally told that the KSK CoW predates the 1999 Government of Indonesia Law No. 41 on 

Forestry which prohibits open pit mining in Hutan Lindung areas.   The government confirmed that 

when the Company's property fits the necessary criteria defined in the Presidential Decree it will be 

given a permit to exploit that portion of the property within the KSK CoW that fall within the 
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protected forest area (it is unclear to H&A if this permit will include open pit mining, as Law No. 41 

states that only underground mining is permitted).  Regardless, the BKM prospect is not within a 

protected forest area and both open pit and underground mining is permitted at BKM and in other 

areas of production forest reserve within the KSK CoW. 

There are no other commercial undertakings covering the BKM area.  BKM is located on 

Government land and there are no local land owners within the project area.  KSK has established a 

cooperative relationship with the people living in the district which has played an integral part in 

the facilitation of work undertaken to date. 

 

 Corporate Structure, Tenure and Permitting 4.2

The following outlines the details of the PT Kalimantan Surya Kencana Contract of Work, the history 

and current status of the tenement and other permits required for exploring the CoW. 

 

4.2.1 Corporate Structure and Ownership of Mining Rights 

PT Kalimantan Surya Kencana (KSK, incorporated in Indonesia) is the 100% owner of the 6th 

generation Contract of Work (KSK CoW) within which BKM is located.  KSK in turn is owned 75% by 

Indokal Limited (incorporated in Hong Kong) and 25% by PT Pancaran Cahaya Kahayan 

(incorporated in Indonesia).  Indokal Limited owns 99% of PT Pancaran Cahaya Kahayan with the 

remaining 1% owned by Mr. Mansur Geiger (held in trust for Asiamet Resources Limited).  The 

parent company to the corporate structure is a Bermuda company, Asiamet Resources Limited 

(AMR), formally Kalimantan Gold Corporation Limited, which is a publically listed company on the 

AIM (London) stock exchange.  AMR owns 100% of the shares in Indokal Limited. 

The KSK CoW is the subject of an agreement between KSK and the Government of the Republic of 

Indonesia whereby in the preamble it is stated that the parties: 

“Witnesseth that: 

A. All Mineral resources contained in the territories of the Republic of Indonesia, including the 

offshore areas, are the national wealth of the Indonesian Nation; 

B. The Government desires to encourage and promote the exploration and development of 

the Mineral resources of Indonesia. The Government is also desirous of facilitating the 

development of ore deposits if commercial quantities are found to exist and the operation 

of Mining enterprises in connection therewith; 

C. The Government, through the operation of Mining enterprises, is desirous of creating 

growth centers for regional development, creating more employment opportunities, 

encouraging and developing local business and ensuring that skills, know-how and 
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technology are transferred to Indonesian nationals, acquiring basic data regarding and 

related to the country's Mineral resources and preserving, and rehabilitating the natural 

Environment for further development of Indonesia; 

D. The Company through Indokal Limited, a Company incorporated in Hong Kong has and has 

access to the information, knowledge, experience and proven technical and financial 

capability and other resources to undertake a program of General Survey, Exploration, 

Feasibility Study, Development, Construction, Mining, Processing and Marketing with 

respect to the Contract Area, and is ready and willing to proceed thereto under the terms 

and subject to the conditions set forth in this Agreement; 

E. The Government and the Company are willing to cooperate in developing the Mineral 

resources hereinafter described on the basic provisions hereof and of the laws and 

regulations of the Republic of Indonesia, specifically Law No. 11 of 1967 on the Basic 

Provisions of Mining (Undang-Undang Pokok Pertambangan) and Law No. 1 of 1967 on 

Foreign Capital Investment (Undang- Undang Penanaman Modal Asing) and its amendment 

Law No. 11 of 1970 and the relevant laws and regulations pertaining thereto. 

NOW, THEREFORE, in consideration of the mutual promises, covenants and conditions hereinafter 

set out to be performed and kept by the Parties hereto, and intending to be legally bound hereby, it 

is stipulated and agreed between the Parties hereto as follows :” 

25 Articles and 8 Annexures covering terms of the agreement follow and the headers of 

these are listed in Table 1. 

Table 1:  Headers of Articles and Annexures detailing the terms of the KSK CoW 

 
 

The original KSK CoW was signed on the 28th April 1997 for a minimum period of 38 years.  It has 

since become part of an amalgamated title and its history is outlined in Section 4.2.2. 
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4.2.2 Tenure History and Status 

The following outlines the tenure history of the KSK CoW. 

PT Kalimantan Surya Kencana held an 80% interest in the now terminated company PT Pancaran 

Paringa Kalimantan who was the holder of the 4th generation PPK CoW.  On August, 16, 1999, by 

decree of the Government of the Republic of Indonesia, the KSK CoW and nearby PPK CoW were 

amalgamated into the one holding (KSK CoW, effective date of April 28, 1999).  As a result of the 

amalgamation the KSK CoW comprises two blocks, A and B.   On February 16, 2017, KSK formally 

established with the Government of the Republic of Indonesia that the KSK CoW (both blocks) has 

now entered the Feasibility Study Period which runs for one year (extendable) and provides time to 

complete the feasibility studies for BKM. 

On August 24, 2004, 5,100ha was added to the KSK CoW making the maximum holding of the KSK 

CoW  129,290ha.  According to the conditions of the CoW, KSK has since relinquished ~50% of the 

tenement area in two stages so that the current holding now stands at 61,003ha.  The next 

relinquishment is scheduled to coincide with the completion of the feasibility stage of the 

tenement.  The KSK CoW is currently in the first year of its recognized feasibility stage (Appendix 

10), this is to be followed by a three year construction stage and 30 years of production stage (the 

feasibility stage can be extended by request to the RI Government). 

The KSK has signed a non-binding Memorandum of Understanding (MOU) with the Government of 

the Republic of Indonesia (GOI) covering amendments to its KSK Contract of Work.  The CoW 

system provides security of tenure for a minimum of 38 years of exploration, development and 

operations and KSK continues discussions with the GOI regarding possible amendments to some of 

the KSK CoW terms in order to achieve closer alignment with the current Law No. 4/2009.  

Following the completion of negotiations, items contained within the MOU will be incorporated as 

an amendment to the CoW.   

Pursuant to the MOU, and subject to final negotiation, agreement has been reached in principle on 

the following six points: 

1. The size of the CoW shall remain unchanged at 61,003 hectares. 

2. The MOU contemplates that after 30 years of Operating under the CoW, the Company 

may apply to continue operations in the form of a Special Mining Business License for a 

further 2 x 10 year periods.  

3. Under the agreed MOU terms the corporate income tax rate will continue to be 30% as 

prescribed in the CoW but royalties will now follow the provisions of the prevailing law. 

Gold and copper royalties under the prevailing laws are 3.75% and 4%, respectively.  

4. The CoW currently has a provision that requires the Company to work towards, and 

assist, the Government in supporting the policy of establishing metals processing 

facilities in Indonesia in relation to smelting and refining. The Company is now under 
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obligation to process and refine the mineral ores domestically in line with the current 

provisions of the rules of law in Indonesia. 

5. The Company's Indonesian subsidiary that holds the CoW is a Foreign Investment 

Company ("PMA"). Current law mandates that Indonesian Nationals or Companies be 

offered the opportunity to invest in a PMA Company, the level and timing of divestment 

being dependent on the type of mining and processing. As an example, the current 

regulation for a PMA company holding an IUP Production license that is conducting open 

pit mining and undertaking its own processing and/or refining activities is divestiture of 

20% at year 6, 10% in year 10 and a further 10% in year 15, for a total of 40% divestiture 

over 15 years.  The divestiture of shares is to be at fair value and subject to pre-emptive 

rights allowing holders to maintain relative percentage ownership. Pursuant to the 

MOU, shares of a PMA, listed on the Indonesia Stock Exchange may be recognized as a 

20% Indonesian shareholding.   

6. The CoW currently contemplates the priority use of local labor, products and registered 

mining service companies and the MOU reinforces this requirement. 

 

In 2014 H&A noted that the online Directorate General of Minerals and Coals WEB GIS tenement 

map showed that the northwest region of the KSK CoW had a conflicting and overlapping boundary 

with a later granted IUP issued to PT. Persada Makmur Sejahtera.  KSK requested and received 

confirmation from the Ministry that there is no overlapping of the KSK CoW and the PT. Persada 

Makmur Sejahtera IUP (Appendix 10) and that the WEB GIS was wrong and would be corrected.  

The correction of the WEB GIS has not yet been undertaken. 

 

4.2.3 Environmental Permitting 

Indonesian environmental laws require the preparation of an Environmental and Social Impact 

Assessment (known as AMDAL in Indonesia) for projects requiring an Exploitation Permit (generally 

undertaken in parallel with the Government of Indonesia Feasibility Study).  An AMDAL document 

consists of: 

a) the Terms of Reference; 

b) an Environmental Impact Statement (ANDAL) which details the independent and 

comprehensive assessment of major and significant impacts (both negative and positive) 

that are likely to result from the proposed project activity; and 

c) an Environmental Management Plan and Environmental Monitoring Plan (RKL-RPL) to 

address and eliminate, and where not possible, to mitigate, the predicted negative social 

and environmental impacts and to enhance the positive impacts associated with the 

project. 
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On AMDAL approval, KSK will then be required to submit an application for an Environmental 

License, which is an administrative procedure, typically taking 10 working days. The AMDAL 

approval is also a pre-requisite for preparing documents and obtaining permits supporting the 

forestry, mining and processing licenses.  KSK advises H&A that the AMDAL report is underway, and 

is being overseen by PT Lorax Indonesia. 

5 Accessibility, Climate, Local Resources, Infrastructure and Physiography 

Daily air flights connect Jakarta with Palangkaraya, the regional capital of Central Kalimantan.  

Beruang Kanan is eight hours travel by vehicle (approx. 350km), or 50 minutes flying time by 

helicopter from Palangkaraya.  Logging roads provide access into this previously remote area.   

Access to the project is via foot and dozed tracks from the field camp, which is located on the 

eastern side of the project at the base of the main ridge. 

The topography in the Beruang area is very mountainous with the mountains being moderate to 

very steep.   Drainages in the area are dendritic.   The area is thickly vegetated and the rugged 

topography ranges in elevations from 300 meters to about 1,000 meters above sea level.  Large 

drainage systems to the west and east of the BMK area present as potential sites for locating 

mining infrastructure. 

Indonesia has a typically tropical climate with two seasons, wet and dry.   In most of the country the 

dry season occurs from May to October with the wet season occurring in the rest of the year.   

Humidity is on average a minimum of 60% with an average temperature of 26 to 27 degrees Celsius 

all year round.  Rainfall at BKM is reportedly around 8 meters per annum resulting in frequent and 

rapid changes to river levels (rises of 2 to 3 meters in river levels are not uncommon).   Erosion is 

rapid, resulting in steep-sided river valleys where landslides are common. 

The BKM area has been logged and a lot of the forest now present is regrowth following this 

activity.  Local artesian miners are scattered throughout the region.  None are active within the 

BKM area.  Apart from logging roads, the area has little infrastructure. 

 

6 History 

The history of the KSK CoW tenure is detailed in Section 4.2.2.  The following briefly outlines the 

operational and exploration history of the KSK CoW and incorporated Beruang Kanan area. 

 

 Operational History 6.1

Recorded exploration on the KSK CoW essentially started in 1981 when PT.  Pancaran Cahaya Mulia 

(PCM) and Sinar Enterprises International B.V. intended to explore the area.  PCM changed its name 

to PT.  Pancaran Bahagia (PCB) and in the same year hired two expatriate geologists Mansur Geiger 
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and Mathew Mayberry.  Mr. Geiger is currently the President Director of KSK and has dedicated his 

career to the area. 

Mr. Geiger and Mr. Mayberry conducted reconnaissance surveys from 1982 until 1985 into the 

upper Kahayan area.  Access to the area in these early days was only by small boat and was very 

difficult.  Mr. Geiger reports it took two weeks to get from Palangkaraya to the Beruang Kanan 

camp.  This period of exploration was undertaken primarily for placer gold. 

In 1985, the exploration emphasis changed to looking for hard rock epithermal gold.  To finance the 

exploration, a joint venture was signed with Molopo, an Australian mining company.  The vehicle 

used by Molopo for this joint venture was PT Pancaran Paringa Kalimantan  (PPK).  The joint 

venture agreement between PCB and PPK was signed on October 7, 1985.  The agreement provided 

PCB with a 20 percent interest and Paringa Mining and Exploration Company PLC, subsidiary of 

Molopo with an 80 percent interest in a fourth generation CoW.  This CoW was signed between PPK 

and the Republic of Indonesia on December 2, 1986.  The original CoW covered 613,700 hectares 

but it did not include mining permits (KP's) also held by the joint venture.  The original CoW over 

time was reduced in size to 33,170 hectares and added as Block A to the current KSK CoW.  All of 

the KP's were relinquished. 

During the joint venture exploration phase, several areas were recognized as having potential for 

porphyry copper style mineralization, specifically the Beruang Kanan and Tumbang Huoi prospects.  

In 1990 the Molopo/PPK joint venture was dissolved. 

In 1992, Kalimantan Investment Corporation (KIC) took over field operations from Molopo and PPK.  

The new company consisted of essentially the same people that formed PCB.  During this period 

(1992-95) the Tumbang Huoi and Mansur prospects were evaluated by IP and diamond drilling. 

PT.  Cyprus Indonesia signed an option for the Mansur Prospect, which gave Cyprus the option to 

earn a 67.5 percent interest in the prospect.  In December 1996 Cyprus terminated their option. 

Kalimantan Gold Corporation Limited (KGCL) was formed during May 1996 and listed on the then 

Vancouver Stock Exchange.  KGCL made application through KSK to the Department of Mines for a 

121,900 hectares sixth generation CoW subsequently officially granted on April 28, 1997.  The 

details and history of this current CoW are outlined in Section 4.2.2.  On January 14, 2015, KGCL 

through a private share placement acquired a 40% interest in the Beutong copper-gold project in 

Sumatra, Indonesia and completed changes to management.  On July 24, 2015, KGCL changed its 

name to Asiamet Resources Limited (ARS) which is listed on the AIM in England. 

Exploration and evaluation of the KSK CoW has centred on four main areas (Baroi, Beruang Tengah, 

Beruang Kanan and Mansur) where KSK and two consecutive Joint Venture partners Oxiana Limited 

and Eksplorasi Nusa Jaya (ENJ) focused on identifying porphyry mineralization at the prospects.  

During their involvement, ENJ also undertook delineation drilling of the near surface mineralization 

at BKM.  Between 2015 and 2017 KSK continued the delineation and development drilling of BKM 
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and the ENJ-KSK and KSK drilling data constitutes the majority of the data utilized in preparing the 

2017 Resource Estimate for the project. 

 

 Exploration History – Beruang Kanan Main Zone 6.2

Detail of the surface exploration activities and results are not included in this report as they have 

been documented in a report by Munroe and Clayton (2006).  The details of the drilling and 

evaluation activities pertinent to the estimation of resources at BKM are included at Sections 9, 11 

and 12. 

The following exploration and evaluation of the BKM area has been conducted over the last 18 

years: 

 1997 to 2004 - KSK: 

o Field mapping and rock chip sampling 

o Outcrop channel sampling 

o 200m by 50m soil sampling 

o Dipole dipole IP 

o Drilling 17 holes totaling 3,631m 

 2005 to 2007 - Oxiana Limited and KSK JV: 

o Reprocessing of IP data 

o Drilling 5 holes totaling 2,450m 

 2012 to 2013 - ENJ and KSK JV: 

o Aerial magnetic, gravity and LIDAR survey 

o Field mapping and rock chip sampling 

o Drilling 32 holes totaling 11,851m 

 2014: 

o Maiden resource estimate undertaken 

 2015 – KSK 

o Drilling of 71 holes totaling 6,178m 

o Resource estimate update 

 2016 to 2017 – KSK 

o Undertaking of a Preliminary Economic Assessment Study 

o Drilling of 122 holes totaling 12,480m 

o Resource estimate update 

 

KSK continue to advance the BKM project towards production.  Metallurgical testwork is currently 

underway and scheduled for completion in Q3 and Q4 2017. 
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7 Geological Setting and Mineralisation Styles at Beruang Kanan Main Zone 

The following details the current understanding of the regional geology and the geological setting 

and mineralisation styles of the Beruang Kanan Main Zone. 

 

 Regional Setting 7.1

The KSK CoW is situated within a mid-Tertiary age magmatic arc (Carlile and Mitchell, 1994) that 

hosts a number of epithermal gold deposits (e.g., Kelian, Indon, Muro) and significant prospects 

such as Muyup, Masupa Ria, Gunung Mas and Mirah (Figure 3). 

Copper-gold mineralization (may be porphyry) in the KSK CoW is associated with a number of 

intrusions that have been emplaced at shallow crustal levels at the junction between Mesozoic 

metamorphic rocks to the south and accreted Lower Tertiary sediments to the north.  These 

intrusions are interpreted to be part of the Oligocene Central Kalimantan arc of Carlile and Mitchell 

(1994) (Figure 3).  Older intrusions, and associated volcanic and volcaniclastic rocks, of probably 

Cretaceous age also outcrop along this contact (Carlile and Mitchell, 1994). 

Structures in the region are dominated by a northeast striking set of faults that are interpreted to 

be features of the Kalimantan Suture (van Leeuwen et al., 1990) and are probably arc parallel, or 

accretionary, faults.  Subsidiary northwest trending arc normal, or transfer faults cross-cut the 

northeast structures.  The mid-Tertiary intrusions have commonly been emplaced within dilational 

settings at the intersection of these major structural features.  The major gold prospects and 

deposits in Kalimantan are also localized in a similar structural setting (Corbett and Leach, 1998).  

The shallow level intrusions are apparent as major anomalies on aero magnetic survey data. 

Large circular features, that are evident on satellite, landsat, radar, and aerial photo images 

commonly coincide with the mid-Tertiary intrusions and associated magnetic high anomalies.  

These circular structures are interpreted to be volcanic collapse features and they host many of the 

porphyry copper-gold prospects within the KSK CoW.  To date, more than 38 porphyry and 

porphyry-related copper and/or gold prospects have been defined in the KSK CoW, and only a few 

of these, namely the Baroi, Mansur and Beruang prospects have undergone any detailed 

exploration. 
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Figure 3:  Location of significant mineralization within the Central Kalimantan Island Arc (after 

Carlile and Mitchell, 1994) 
 

 Beruang Kanan Geology and Mineralisation 7.2

The following description is taken from a KSK internal report “EXPLORATION SUMMARY REPORT, 

1997 through 2007”, author not stated.  The report lists a comprehensive reference list containing 

reports by consultants and KSK personnel who have worked and reported on the BKM prospect. 

The Beruang Kanan prospect is defined by a 16km2 zone of propylitic, local phyllic, and rare 

advanced argillic altered sequence of dacitic tuffs and sediments returning greater than 200ppm Cu 

in soils.   It is situated in the Central Eastern portion of the KSK CoW (Figure 45). 

The Beruang Kanan mineralization is hosted in a sequence of dacite tuff of probable Oligocene age 

that overlie lower Tertiary volcaniclastic siltstone and sandstones in the eastern prospect area.  Pre-

mineral Sintang dacite porphyry intrusions of probable Oligocene age, and post-mineral (may be 

Miocene) andesite, dacite to basalt-gabbro dykes are intruded into the tuffs and sediments. 

Geological, geochemical (soil, ridge and spur, auger and rock chip) and geophysical (IP and ground 

magnetics) surveys delineate three centres of possible porphyry-style alteration and mineralization; 

the Main, South and West Zones (Figure 4).  These are: 
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 The South Zone; consisting of a 1km northeast striking zone of quartz-sulphide stockwork 

veining with anomalous gold, molybdenum and copper soil geochemistry. 

 The Central Zone; consisting of locally intense sericite-quartz-pyrite alteration, stockwork 

quartz + sulphide veins, weak anomalous Au-Mo in soils and a deep IP anomaly.  A broad 

outer halo of anomalous copper-zinc-arsenic-antimony in soils is hosted in intensely 

chlorite-pyrite altered tuff.  Sporadic quartz- pyrite-chalcopyrite (with minute native gold 

inclusions) veins cut the chloritised tuff. 

 The West Zone; defined by scattered zones of phyllic alteration and anomalous copper and 

base metal geochemistry which suggest that in the West Zone the system is less well 

defined. 

 
Figure 4:  Prospects within the Beruang Kanan area.  This resource estimate reports the estimated 

mineralization within the Beruang Kanan Main Zone. 
 

Exploration activity to date at Beruang Kanan has been focused on the Main zone (the subject of 

this resource estimate), that is defined by a north-south elongate, 1.0km by 1.5km area of 

anomalous copper (>0.1% in rock chips) ± gold-molybdenum geochemistry, high chargeability, and 

by intense phyllic alteration.  The phyllic alteration is capped at high elevations on the western 

margin of the Main zone by advanced argillic alteration.  The alteration and mineralization are 

hosted almost entirely in dacite tuff and are cut by post-mineral dacite dykes.  These dykes defined 
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by ground magnetics, are up to 100-200m wide, and radiate northwest and west through the 

prospect area.  Copper-gold-molybdenum in soils are aligned northeast within the Main Zone. 

Zinc, and to a lesser extent lead, form broad anomalous geochemical halos around the Main Zone, 

and massive northeast trending zone of polymetallic mineralization outcrop to the north and south 

of the Main zone.  Limited drilling into the zones to the north intersected intervals of up to 16m @ 

2.8%Pb, 5.8%Zn, 58 g/t Ag, 0.65 g/t Au and 0.17% Cu (BKZ-1) associated with quartz-chlorite-illite 

alteration.  Base metal sulphide (sphalerite, galena, tennantite, and chalcopyrite-bornite) 

mineralization occurs as wallrock disseminated grains, in shear zones and as sheeted veins. 

In the Main Zone, drilling has intersected a north-northwest trending zone of intensely sheared and 

silicified, highly pyritic, zoned phyllic to advanced argillic altered rock.  This zone was found to host 

copper grades of up to 167m @ 0.59% Cu. 

Early quartz veins, that are commonly recrystallised and strained, contain rare anhydrite and 

apatite inclusions and are locally cut by thin anhydrite veinlets.  Subsequent shearing of the quartz 

veins was accompanied by wallrock alteration and vein deposition of mineral assemblages that are 

zoned temporally from early advanced argillic, through intermediate phyllic to late stage argillic and 

sub-propylitic. 

The alteration assemblages and associated mineralization are also spatially zoned.  From deeper 

levels in drillholes to the south-east to shallow levels in drillholes to the northwest the zoning is: 

chlorite + pyrite + chalcopyrite ^ sericite + pyrite + chalcopyrite ± bornite ± sphalerite ± galena ^ 

dickite/kaolinite + pyrite + bornite + chalcopyrite + tennantite ^ alunite + pyrite ± barite ± enargite.  

This zonation indicates progressive oxidation and decrease in fluid pH as the hydrothermal fluids 

migrated to cooler and shallow levels northeastward from a source inferred to lie at depth to the 

south-east.  Supergene chalcocite and covellite overgrow and replace many of the primary 

sulphides and account for much of the copper mineralization at shallow levels. 

 

8 Deposit Type 

The deposit type and structural controls on mineralization and discussion on deposit type can be 

found at Sections 12.1.3 and 12.2.1 and follows direct investigations of copper grade undertaken as 

part of the work to model and estimate the resources at the BKM prospect. 

 

9 Exploration 

Detail of the surface exploration activities and results are not included in this report as they have 

been documented in a report by Munroe and Clayton (2006).  A brief outline of these activities are 

listed at Section 6.2. 
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The details of the drilling and evaluation activities pertinent to the estimation of resources at BKM 

are included at Sections 10, 11 and 12. 

 

10 Drilling and Primary Sampling 

The BKM prospect has been a focus of copper exploration in the KSK CoW for 20 years, being the 

subject of drilling for KSK and joint venture partners in eight distinct programmes (Table 2).   Prior 

to 2015, KSK and Oxiana Limited (in Joint Venture with KSK) undertook shallow to moderate depth 

exploration drilling (max ~600m) and identified that a near surface body of mineralization could 

exist at BKM.   ENJ (in Joint Venture with KSK) undertook definition (delineation) drilling of this 

mineralization and drilled three deep holes (>1000m) into BKM.   Moderate and deep holes drilled 

by Oxiana and ENJ were targeted to test for porphyry style mineralization at BKM.  In 2015 KSK 

drilled 71 holes into and peripheral to the mineralised zones to better define and understand the 

copper mineralisation at BKM.  In 2016-17 KSK drilled 122 holes into the BKM mineralisation to 

confirm geological and grade continuity and to build a dataset capable of underpinning resources to 

be considered for Measured and Indicated classification (NI 43-101, CIM Definition Standards).  The 

2015-17 KSK and historic drilling underpin the 2017 Resource Estimate.  The data relevance and 

quality from, and the quality control practices attached to the 2015-17 drilling has enabled the 

evaluation of and improved understanding of risks to the project (as identified in 2014 and 2015) 

which in turn has improved confidence in and an upgrade of classification for most of the resource 

at BKM.  A list of significant intercepts is included at Appendix 7. 

All holes were drilled utilizing diamond drill rigs.  The historic holes typically started at PQ or HQ 

core sizes, reducing to NQ and BQ when required due to drilling conditions and rig capabilities.   The 

2015 and 2016-17 holes were drilled with HQ triple tube running gear and 1.5m core barrels.  A list 

of core diameters through the significant mineralized intercepts is presented at Table 3.   84% of 

the mineralization has been sampled with HQ core.   Shallower mineralization has been intercepted 

with PQ and HQ core while deeper mineralization intercepted with NQ and BQ core.   The 

differences in average Cu grades reported in Table 3 could be attributed to the fundamental 

sampling error, however it is more likely to be related to grade tenor changes with depth.   No work 

has been undertaken to identify the reason for the grade differential between drill core sizes.  The 

differential between larger and smaller diameter holes will have little impact on the resource 

estimate as the NQ and BQ holes now contribute to <10% of the modeled mineralisation and are 

interspersed with and spatially heavily outweighed in number by PQ and HQ holes. 
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Table 2:  Diamond Drilling within Beruang Kanan Prospect Area (includes redrills and 20 holes 
located at adjacent prospects).   The BKM 2017 Resource Estimate is centred on the 
Main Zone mineralization. 

  
 

Table 3:  Core sizes through mineralized intercepts at BKM. 

 

Sample lengths are listed at Table 4.  These lengths have been employed by all workers and for all 

core sizes.  80% of the samples within the mineralised domains are 1.0m in length and 17% are 

≥2.0m (with 8% being ≥3.0m).  Half core sampling was employed, generating the following nominal 

samples sizes for long interval (≥2.0m): 
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 PQ:  22kg 

 HQ:  12kg 

 NQ:  7kg 

 BQ:  4kg 

There is no specific experimental data available to assess the suitability of sample sizes wrt the 

fundamental sampling error (considers the in situ heterogeneity of the mineralization).  Optical 

mineralogy descriptions of the replacement style copper mineralisation at BKM shows that the 

copper mineralisation is ubiquitous within mineralised zones.  However it is not homogeneously 

distributed wrt small sample sizes as suggested by the ½ core copper grade comparison.  The half 

core comparison indicates that inappropriately small primary sample sizes will introduce a precision 

error but not an accuracy (bias) error.   

There is also no specific experimental data available to assess if the sample reduction strategy 

employed is appropriate for the BKM mineralisation (especially for the long interval or heavy 

samples).  The generalised sample mass nomogram proposed by Gy (Pitart and Yuhasz, 1993) 

shows that crushing to 1.5mm is the maximum particle size recommended for reduction to a 1kg 

sub-sample mass (for unknown material) to ensure that sample comminution strategies remain in 

the safe zone.  The KSK 2015 and 2016-17 programmes reduce to 1kg at -2mm crush size (Gy’s 

standard nomogram recommends reducing to 1.5kg at this crush size), however results of the KSK 

quality control protocol of testing the copper repeatability from routinely submitter 4% of samples 

at the -2mm crush size show acceptable comparison between duplicates (Section 12.2.3).  This 

confirms that this step of the KSK sample reduction strategy is appropriate for the BKM 

mineralisation regardless of the pre-crush sample size.   

Historic workers at BKM (pre-2015) have reduced to 1kg at -4mm crush size (Gy’s standard 

nomogram recommends reducing to 5kg at this crush size).  ENJ report that the coarse rejects from 

4% of samples were analyzed, however neither the results of these assays or the duplicate 

comparison analysis was made available to H&A to assess the suitability of this step in the sample 

reduction strategy.  H&A notes that, it is highly probable that sampling variance will be greater in 

the pre-2015 dataset than in the 2015-17 dataset (especially as the majority of long interval or 

heavy samples exist in the pre-2015 dataset), however H&A expects that this issue will not 

materially impact on the reliability of the 2017 resource estimate. 
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Table 4:  Sample lengths.  These intervals have been employed regardless of drill core size.  The 
most common sample length in mineralisation is 1m (80% of dataset) with 2m and 3m 
lengths both comprising 7%. 

  
 

11 Sample Preparation, Analyses and Security 

 Pre 2015 11.1

Detailed documentation on security, sampling and core yard procedures specific to the pre-2015 

drilling at BKM is non-existent. 

Descriptions of work by KSK have been reported by Geiger and Prasetyo (2004).   Although this 

report focusses on activities at the Baroi Project, it is reasonable to assume that similar procedures 

were undertaken at BKM where drilling was undertaken during the same time period.   Geiger and 

Presetyo report: 

“The Company's diamond drill programs are designed by and implemented under the 

supervision of Mansur Geiger, Vice President Exploration and Didik Prasetyo, Senior Project 

Geologist. 

The drill core is lifted from the drill and placed into a core box, which is 1m in length and 

usually has 5 divisions across.  Core boxes are marked with the drill hole number, box 

number, and the top and bottom of each box is clearly marked.  A wooden marker is placed 

at the end of each drill run with the depth to the bottom of each drill run marked on the 
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divider.  Drill runs are laid into the core boxes in consecutive order running from top to 

bottom.  Drill cores are recorded in a drill log detailing: 

 the hole number, 

 depth from, to, and length of each drill run in meters, 

 % recovery per drill run and relevant notes, and 

 measurements are taken as the cores are laid into the core sample boxes. 

Completed core boxes are kept at the drill site until moved, usually two at a time, to the 

central drill core logging area. 

Once at the central drill core logging area, the core boxes for each hole are laid out and drill 

log cover sheets are prepared for each hole under the supervision of the senior geologist.  A 

check is made that the hole was drilled in accordance with the drill plan and that the driller's 

information is correct.  The drill log cover sheet is then completed detailing: 

 hole number, 

 location, coordinates, bearing, inclination, and total depth, 

 date commenced and completed, 

 % recovery, 

 drilling supervisor, 

 core size, and 

 signature of person completing the log. 

 

The senior geologist carries out a detailed geological analysis of each drill run at various 

depths, usually where a geological change has occurred, and completes a detailed drill core 

log sheet.  The detailed log is a structured, hand-written analysis of each hole covering 

lithology, alteration and mineralization, with a detailed description of drill cores at various 

depths. 

The drill core is marked as to exactly where sections of the drill core are to be cut based on 

mineralogy and geological composition.  Selected drill core sections are then dissected with 

a one-half section of the drill core placed/swept into a plastic bag.  The other half is placed 

back into the core box.  The hole number and depths from/to are written in indelible ink on 

both sides of the plastic bags.  In addition, an aluminum tag with both the hole number and 

depths is placed inside each bag.  The plastic bags are then sealed by wrapping masking tape 

completely around the bag with the hole number and the depths written again on the 

masking tape. 

The cut drill core samples that have been placed back into the core boxes are re-analyzed 

for any further relevant geological information and the detailed log is updated.  
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The completed drill log cover sheets and detailed drill core log sheets are sent to the KSK 

office for entry into the drilling database.  All details of the core sample from each hole are 

entered into the drilling database maintained at the KSK office in Palangkaraya.  A drill hole 

summary report is produced for each hole from the drilling database for the Vice President 

Exploration. 

Under the supervision of the senior project geologist, approximately four of the bound 

plastic core sample bags from the same hole are placed into a larger sample bag and tied 

with string at the top.  The larger sample bag is then marked clearly with the word 'SAMPLE' 

on the front and back.  A detailed list of the core samples in each bag is produced at the drill 

site, a copy of which is kept with each bag. 

The large sample bags are then transported to the KSK office in Palangkaraya by boat/road 

or helicopter.  Each sample bag received remains sealed and is checked against the 

accompanying detailed list prepared at the drill site and is inspected for damage under the 

supervision of the senior office geologist.  The contents of any damaged bag is packed into a 

new bag and labeled.  Smashed bags are rejected and not sent to the laboratory for assay. 

The core sample bags are packed into a new sack and an assay sample dispatch sheet pre-

printed by the assay company, PT Indoassay Laboratories in Balikpapan, is prepared.  The 

assay sample dispatch sheet includes all sample numbers, with hole numbers and depths, 

sample type and elements to be recorded.  The core sample bags are then sent by 

commercial courier to PT Indoassay Laboratories together with the original assay sample 

dispatch sheet, copies of which are kept in data and geological files. 

When the core samples and accompanying dispatch sheets are delivered, PT Indoassay 

Laboratories confirms receipt to the KSK office.  They produce pulp and residue from each 

core sample bag and 50 grams of pulp is used to conduct assay analysis.  The results of the 

assay from each sample are sent to the KSK office by email and then in hardcopy via courier, 

and are entered into the mining database.  Results include the hole number, starting depth, 

ending depth, total length and percentages of various minerals in each sample. 

Residue for each sample is placed into a new plastic bag by the laboratory and labeled with 

reference numbers. 

Pulp is placed in an envelope and labeled accordingly.  The residue bags and pulp samples 

are then sent back to the KSK office by commercial courier.  These are stored in a secure 

archival building in Palangkaraya, away from the KSK office.” 

There is no record of how Oxiana Limited core was handled during their involvement at BKM. 

Details of core handling and sampling undertaken by ENJ during their involvement at BKM is 

recorded in an internal document “Sample Preparation and Assay Quality Control report, 30 

January 2014” (Appendix 3), which describes the following activities: 
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“This report address the assay quality collected from the diamond drill core and 

geochemical samples during the Exploration program starting May 2012 to December 2013 

at  PT KSK CoW area at Kalimantan Tengah, Indonesia.  

Geoassay Laboratory was chose to give its services for sample preparation and assaying. The 

sample preparation established at Tengkiling at about 35 km from PT ENJ and PT KSK main 

office at Palangkaraya.  

The total amount of 18,522 samples consisted of 10,852 drill core and 7,670 geochem 

samples were sent to laboratory for prep and analysis. 

The preparation and assay procedures utilized by Geoassay follow the Standard Operating 

Procedures (SOP) developed by PT ENJ and Geoassay to suite the conditions and criteria 

required for KSK samples. 

All the drill core and geochem samples from work site are transported from Marinyuoi to 

Tengkiling. The arrival of samples at Tengkiling is confirmed with paperwork transfer.  Trips 

between the Marinyuoi core handling facility and sample preparation area generally occur 

about 2 times per week.  Upon arrival at Tengkiling, containers are unpacked and checked 

against the shipping orders from Marinyuoi.  A sequential KSK job number is assigned and 

written on a laboratory worksheet and the ENJ transmittal form.   

The core is marked for sawing to split for assay and storage. The core is split longitudinally 

with a core saw.  Conventional splitters are also available for small diameter core.  Half of 

the core is returned to the core box after splitting and the other half is bagged and 

numbered for sample preparation processing by GeoAssay personnel in the building 

adjacent to PT KSK’s core shed.  The samples are then processed and finally placed into kraft 

paper bag and shipped to the GeoAssay Analytical Laboratory in Cikarang, Jakarta (GA) for 

assaying.  Transmittal and assay instruction forms accompany the sample shipment to GA.   

The sample preparation work effective started on July 3, 2012 according to the following 

procedures: 

1. The samples are weighed before drying in an oven for a maximum of 8 hours at 

105°C.  Samples weights are also taken after drying and recorded on the 

transmittal sheet. 

2. The entire sample (half core) is placed into a jaw crusher; the output is crushed 

to between -8mm and -10mm.   All the crushed material is then fed to the Boyd 

RSD Combination crusher and splitter with nominal output size of –4mm.  

3. The rotary splitter opening is set to get about a 1 kilogram sample.   This 1 

kilogram sample is directly output from the Boyd Crusher to the LM2 pulveriser 

to pulverize.  The rest of the material reports to coarse reject.   

4. Additional reject splits are retained for future metallurgical work and for 

duplicate coarse reject analysis.  Roughly 1 in 25 of the duplicate coarse reject 
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(DR) samples are prepared and assayed as a check on the pulp preparation 

process.   As well, 1 in 25 coarse reject samples are also screen analyzed to 

confirm the comminution size of 95% passing 4mm is achieved. 

5. Approximately 1000g of the primary split is pulverized to produce a 95% passing 

200 mesh pulp.  One out of every 25 pulps is wet screened to monitor the 

comminution of -200 mesh pulp size.  This sample also forms the Duplicate Assay 

sample (DA) which is separately assayed for QC purposes. 

6. After pulverizing, the 1000g sample is mat rolled then split into 4 components 

using a spoon.  The entire pulped sample is divided and placed into 4 kraft paper 

pulp bags.    

One of the pulp bags is sent out for analysis to Geoassay right away.  The remaining three 

pulp bag are individually sealed then placed into zip lock plastic bags and submitted to ENJ. 

This will be used for assay check programmes with the frequency 1 in 20. Check assay pulps 

are sent out for analysis to Intertek and Sucofinfo.   

Following the Standard Operating Procedures (SOP) document, CRM Standards are inserted 

on a 1 in 20 basis and one blank is inserted per batch. 

Assay instructions are supplied to GeoAssay electronically by PT ENJ personnel. GeoAssay 

labs use Inductively Coupled Plasma (ICP) Optical Emission Spectrometer (OES) methodology 

for determining the base metal content. Assay requests are complete ICP-OES packages (36 

elements) with three acid digest from a 0.5g pulp sample (aliquot).  If the result of that 

method reports greater than 10.0% copper, the assay is rerun as an “ore grade” sample 

where a 1.0g sample is digested with three acids and followed with flame AA.” 

The core handling, sampling and sample reduction protocols as described appear suitable for 

preparation of BKM material for assay.  The procedure where ENJ mat-rolls and divides the 

pulverized material to generate 4 pulps from each sample by spooning into paper bags would 

appear to be poor practice, however the acceptable duplicate pulp and inter-laboratory check 

copper assay indicates that this practice has not adversely affected the sample reliability. 

Evaluation and interpretation of the sampling suitability and assay reliability (quality control 

evaluation, assessment of copper grade against sampling interval lengths and recovery etc) is 

included along with the assessment of all datasets utilized in the resource estimate in Section 12. 

 

 

 2015 to 2017 11.2

KSK undertook the 2015 and 2016-17 drilling following protocols setout in the following SOPs and 

the June 27, 2015 revision: 
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 KSK_SOP_002_2015.01.14_Chain_of_Custody_Doccumentation_FINAL.doc 

 KSK_SOP_004_2015.01.14_Core Pickup, Handling and Processing - FINAL.doc 

 SOP Revision By Duncan Hackman_20150627.docx 

Chain of custody documentation is available for all holes drilled in the 2015 and 2016-17 

programmes.  They revolve around establishing responsible persons for sections of work and 

signing-off on the completion and verification of this work.  They also record the transferal of the 

responsibility for core, samples and data through the employ of hand-over signatures.  Chain of 

custody documentation is available for the following activities undertaken during the drilling 

programmes: 

 Drill surveys 

 Core pick-up at rig 

 Core received at camp 

 Core photos 

 Core logging 

 Core geotech-logging 

 Core data collection 

 Core sampling 

 Core sample transport record 

 Data entry checklist 

 Core summary log 

 Core processing finalization checklist 

The standard operating procedures document is presented as a flow chart centred on photographs 

depicting the activities employed to process core and samples (Appendix 12).  Although not 

detailed in their description on the flowchart, the procedures (including the H&A changes) are 

considered appropriate for the processing of the BKM core and samples.  H&A observed that the 

protocols being followed at site were in line with those in the document “Kalimantan Surya 

Kencana – Core Handling Procedure : Drill Site – Core Shed - Processing”.  H&A implemented minor 

changes to protocols in undertaking the following activities (refer details in document “SOP 

REVISION BY DUNCAN HACKMAN, 27 June 2015.  PT. KSK, BERUANG KANAN PROJECT”): 

 Specific Gravity (six points) 

 Down-hole survey intervals (two points) 

 QA/QC for down-hole survey camera tool (four points) 

 Drilling and core logging of veining (three points) 

 Sampling (three points) 

 RQD (two points) 

 Core Photo (two points) 

These changes have added further quality assurance and quality control features to the 

protocols. 
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The onsite processing workflow is as follows: 

 Core is packed and carried by hand (2015) and by hand and vehicle (2016-17) from drill sites 

to the core processing facility at camp (located to the east of the BKM mineralisation). 

 Core blocks and tray details are checked and hole depth details recorded on core. 

 Core trays are weighed and photographed wet. 

 Geotechnical and geological logging undertaken 

 Geologist selects segments of core for SG determination, which is undertaken by core yard 

technicians. 

 Sample intervals are determined by geologists and core is split longitudinally by core saw.  

Clayey and incompetent core is wrapped in glad-wrap and packing tape prior to cutting. 

 CRM Standards, coarse blanks (granite), pulp blanks and coarse crush duplicates are 

inserted into sample sequence (coarse crush duplicates are generated at ITS during sample 

preparation, empty, numbered bags are included within the sampling sequence in 

preparation for their creation). 

 Core and QC samples are bagged and tagged for transport to ITS Jakarta. 

 Dispatch paperwork is prepared for ITS which includes the list of coarse crush duplicates to 

be prepared and samples where SG segments require drying separately and recombined 

with the remaining material before crushing). 

 Half core in trays is photographed both wet and dry. 

 Core block details inscribed onto aluminum tags which are then attached back onto core 

blocks.  Tray details are engraved onto trays before being packed and transported by light 

vehicle to the Tengkiling core shed for rack storing under cover. 

KSK employs the use of numbered, tamper-proof zip ties to seal sample bags being transported off-

site. 

Details of sample preparation and analysis and QC insertion rates are included in Section 12.2.3.2. 

 

12 Resource Data, Description, Verification and Evaluation 

Table 5 lists the files and data supplied to H&A that underpins the BKM resource estimate.   Table 6 

lists the files generated by H&A in undertaking the resource estimate.   Table 14 and Table 15 list 

intervals where the laboratory assay files were not supplied to H&A and Table 7 lists the photos not 

supplied.   In addition there is no assay quality control data or reports for the early KSK drilling (pre 

2002), no assay quality control data for the ENJ-KSK dataset, no protocol documentation for the 

early KSK and OX-KSK drilling programmes and no core photos for the early KSK drilling. 

H&A is satisfied that the files/data and information supplied by KSK is sufficient and suitable for 

producing a resource estimate on the mineralization at BKM and for evaluating the risk inherent in 

the estimate and reporting findings following the guidelines set out under the Canadian NI 43-101.  
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KSK has provided written assurance that the data supplied is current, complete, accurate and true 

and that they have disclosed all data and information material for the assessment of the resources 

at BKM (Appendix 11). 
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Table 5:  Files supplied to H&A by KSK and utilized in undertaking the BKM 2017 Resource 
Estimate and NI 43-101 report. 
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Table 6:  Files generated by H&A and used in undertaking the BKM 2017 Resource Estimate. 

  

 

Table 7:  List of core photos missing from those supplied to H&A from ENJ-KSK JV drilling. 

 

 

 Verification and Validation 12.1

There is missing metadata and QA/QC information for the pre 2012 drilling for assay, density and 

geological inputs used in the resource estimate.   H&A has endeavored to verify and validate 

historical data firstly by assessing the validity and suitability of the ENJ-KSK and 2015-17 KSK data 

and then comparing this data with the earlier data. 
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The following sub-sections outline the verification and validation approach for data used in 

generating the 2017 Resource Estimate and highlights issues uncovered and considers the risks to 

the estimate associated with these issues. 

 

12.1.1 Grid Reference and Sample Location 

All work is undertaken and recorded in WGS84, UTM Zone 49S.   The site visit confirmed that work 

was undertaken in this reference as drill hole collar markers are marked with coordinates matching 

those in the resource dataset and coordinates for four pre-2015 holes checked by GPS agree within 

acceptable limits to records in the KSK dataset.   H&A has been informed that there are no 

translation issues to investigate and that the grid references for drill holes and the LIDAR 

topographic surface are congruent. 

KSK employed geoindo Survey Services (geoindo) to locate or site the holes drilled in the 2015 and 

2016-17 programmes and to locate and survey historic hole locations.  The bodies of the geoindo 

reports including survey pickups are included at Appendix 13.  H&A cross-checked the original 

geoindo pickups against the pre-2015 and 2015 KSK collar files to verify collar locations for geoindo 

surveyed holes. 

The collar locations for the thirty pre-2015 holes not located and surveyed by geoindo were verified 

by: 

 Cross checking the supplied dataset with an historic listing of holes supplied as text files. 

Only coordinates for hole BK052 differ by more than 5m between the two sources.  This 

hole is located 200m south of the BMK resource. 

 Cross checking holes against the LIDAR topographic surface. 

All drill hole collar elevations concur within acceptable accuracy to the topographic surface. 

H&A is of the opinion that drill collars are known within sufficient accuracy for the BKM 2017 

Resource Estimate to be considered for all resource classifications under the NI 43-101. 

There is no downhole survey data for the early KSK drill holes BK-[01-16,17A,17B,18] and later holes 

BK0[30-32,55-57], BKD02-01 and KBK-00[19,28].   Drill traces for these holes are defined by collar 

surveys.   Of the remaining holes, traces are defined by: 

 KBK-00[20-27]: 30 to 50 metre spaced Eastman Camera Surveys 

 BK0[53,54,58]: 3 metre spaced Gyro Surveys 

 BK0[29,33-44,44-02,45-52]: 3 metre spaced Maxibore Surveys 

 2015 to 2017 holes (BKM series): 20m spaced single shot digital camera surveys 

Surveyed holes show absolute azimuth deviations range between 3 and 15 degrees and absolute 

dip deviation ranges between 2 and 6 degrees for all survey measurement types.   Holes in general 
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deviate clockwise, with the majority steepening with depth.   Final drill hole survey directions are 

comparable with collar hole survey directions, with the majority of holes showing less than 5 

degrees difference in both azimuth and dip. 

In general holes show minimal deviation and, when considered in relationship to the geometries of 

the interpreted mineralized domains, drill hole traces are considered to be well defined.   The 

consistent minor deviations observed in holes where survey control is well established lends 

confidence to the trace path and therefor sample locations in those 30 holes whose trace is defined 

by a single collar survey. 

H&A considers that sample locations known to an acceptable level of accuracy for the BKM 2017 

Resource Estimate to be considered for all classifications under the NI 43-101. 

 

12.1.2 Topographic Surface 

The drill collars and surface mapping (including contours) overlay with good correlation on the 

LIDAR topographic surface.   The consistency between the datasets assures H&A that the BK2017 

resource model has internal integrity. 

 

12.1.3 Geology, Mineralization, Alteration, Structural, Oxidation and Surface-

Clay Domain Logging 

Simplified coding of logged intervals in the digital dataset describes the geology, mineralization and 

alteration at BKM.   There is no logging of the oxidation state in the resource dataset.   H&A and Mr.  

Stephen Hughes of KSK reviewed core photos of the mineralized intervals at BKM to verify the 

logging, to generate an oxidation log, a surface clay/poor-drilling log and to identify and classify 

settings for the BKM mineralization.   The grouping or classification of the mineralization settings 

was undertaken with the specific purpose of guiding resource domaining and grade interpolation as 

the KSK supplied logging is not suited or readily formatted for this purpose. 

In 2015, mineralized intervals for 26 historic holes, BK0[29-31,33-36,38,44,44-02,45-52,54-5] and 

KBK00[21,23,24] were re-logged from the core photographs.   Details of the 299 observations (287 

mineralized intervals) are included at Appendix 5.  The key findings and styles of mineralization 

identified from this work and utilized in the resource estimate are: 

 12 styles of mineralization were identified (Appendix 6).   These can be further grouped into 

three main classifications; Sheared Veins, Veins in Shears and Veins in Breccia.   The Veins in 

Shears type is the most dominant style, whereas the Cu grade is highest in Sheared Veins (Table 

8). 
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Table 8:  Styles of mineralization identified from logging of core photos from 26 original holes at 
BKM. 

 

 

 The digital structural logging shows that the ENJ-KSK recognized the structure within the 

mineralized intercepts (Table 9) however the significant observation made in the core photo 

logging is that the structural deformation is intense and shows a distinct shear fabric. 

 

Table 9:  Structural logging associated with mineralization styles identified from logging of core 
photos from 26 original holes at BKM. 

 

 Copper mineralization is associated with veining (various Cu mineral species are hosted in veins 

and fractures, mostly with, but can be without silica and pyrite).   A direct relationship between 

vein intensity/thickness (%veining) and copper grade was noted in the core photos.   This 

relationship also becomes apparent when copper grade is assessed against the logged 
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percentage of veining in the sample interval (Table 10).  N.B. subsequent optical mineralogy 

investigations (undertaken in 2017) clearly show abundant microscopic scale copper minerals 

replacing pyrite which in-turn is present as replacement alteration/vein pyrite.  This 

mineralisation forms broad zones containing the fracture filled mineralisation readily observed 

by the eye. 

 There is no apparent association between copper grade and total percent logged crack-seal 

pyrite veins (Table 10).  There is however an association between copper grade and 

intensity/frequency of pyrite veining (reflecting the intensity of replacement pyrite) and to a 

lesser extent with quartz-sulphide veining (Table 11). 

 The ENJ-KSK Main Structure logging within the mineralized domains shows that geologists have 

recognized that veining (42% of intervals) and faulting (brecciation 4%, gouge 15%) are key 

features of the mineralized intervals.   The recognition that 30% of the mineralized intervals are 

fractured is of significance, however it is not discernible from the logging if this fracturing is 

important wrt mineralization and related to faulting or is insignificant and related to late stage 

shattering/jointing.   The core photo logging has clearly identified that mineralized intervals 

contain structure-related faulting and shearing which appears to be important wrt 

mineralization (enhancing ground preparation, forming fluid conduits and reworking and 

upgrading mineralization through reactivation events). 

 

Table 10:   ENJ-KSK Vein%, Pyrite% and Main Structure logging - within mineralized domains. 

 

 

The photos for the 71 KSK 2015 holes were logged for veins/mineralisation styles in conjunction 

with the assay data.  Table 11 and Table 12 present the findings from 1292 observations and show 

that: 

 Significant copper grades (>0.5%) are associated with low vein frequencies. 

 It appears that higher copper grades are more common with low frequencies of pyrite veins 

than they are with low frequencies of quartz veins (reflecting copper mineral replacement 

or “disease” of pyrite) 

 85% of the observations have ≤ 3 quartz veins and ≤ 5 pyrite crack-seal veins per metre 

confirming observations that very little veining can host significant copper mineralisation. 
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Table 11:  Average copper grades for logged mineralised intervals, split by veining type. 

 

 

Table 12:  Number of logged mineralised intervals, split by veining type. 

 

 



Qualified Person’s Report on the Mineral Resources, Beruang Kanan Main Zone, July 2017. 

 

59 
 

An oxidation log was produced from both historic and 2015-17 drilling.   Table 13 shows that the 

base of complete oxidation is encountered at shallow depths at BKM.   This material is consistently 

leached of copper and has been domained and included as a barren zone within the 2017 Resource 

Estimate.  For most areas of the BKM mineralisation the oxide zone is underlain by a clay/fracture 

zone which, in the drilling to date, presents with poor core recovery.  All holes were logged to  

 

Table 13:  Depth to base of complete oxidation and thickness of surface clay/fracture zone, split 
by relationship to mineralised domain projection. 

 

 

12.1.4 Specific Gravity 

KSK collected 6396 bulk density and dry bulk density measurements from core in the 2015 and 

2016-17 drill programmes utilising the Archimedes principle for determining volume and drying 

permeable samples at the ITS laboratory.  Quality assurance procedures included confirming scale 

stability over time (weighing a standard steel bar) and ensuring the water depth for immersed 

weight measurements were at a constant level before each SG batch was processed.  H&A 

improved the robustness of the workstation setup during the June 2015 site visit to ensure stability 

over time.  Quality control data from weighing the steel standard confirms that the scale 

measurement was constant throughout the programmes and records show that water levels were 

checked and stable as intended. 

KSK dispatched 130 competent pieces of core to ITS between May 30, and June 20, 2015 for check 

DBD measurements of competent/non-permeable core which confirmed that the scales were 

calibrated correctly (wrt ITS scales) and that the BD measurements were being correctly 

undertaken at site (with the av%MPD being 0% and the av%|MPD| being 0.4% for pairs from both 

SG determinations).  These samples contained an estimated moisture content of between 0 and 2% 

(average 0.8%).  To further confirm that competent/non-permeable core could be processed for 

DBD at site, KSK undertook an oven drying test on 5 pieces of core and found that between 3g and 

8g of moisture was driven off in the first hour of drying (1% relative wt) with only a further 0.5g to 

1.5g being removed with continued drying. 

With the significant amount and robust dataset created by KSK between 2015 and 2017, H&A has 

eliminated the riskier 330 SG measurements taken by ENJ-KSK from the evaluation dataset. 

The 6396 DBD measurement taken by KSK were validated and 54 records show spurious results 

(caused by missing data and/or data entry errors).  These records were removed from the 
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evaluation dataset.  A further 68 records were removed from the dataset as they were found to be 

|>3SD| from the mean of expected SGs given their material types (split on logged clay content) and 

Fe grade ranges (i.e. H&A removed SG sample suspected of being highly unrepresentative of the 

total interval). 

KSK 2015-17 protocols dictate that two samples, each of 0.20m length, be selected from each tray 

for SG (DBD) determination and that the core be marked with the sample locations and recorded 

both digitally and pictorially in core tray photographs.  H&A reviewed the core tray photographs to 

evaluate the representivity of segments taken for SG determination.  This involved a five stage 

investigation and reselection process as follows: 

1. Determine those SG measurements within domained mineralisation (2833 of 6274 or 45%) 

2. To determine if core is porous/permeable or wont absorb water (906 of 2833 or 32% are 

porous) 

3. To determine if permeable/porous core is heterogeneous or homogeneous wrt physical 

characteristics relative to determining DBD (611 of 906 or 67%) 

4. Spatially evaluating coded data (wet/Dry/Heterogeneous/Homogeneous) to determine if 

mineralisation can be domained along these key criteria (three clear domains identified; a 

surface zone, thickest in the north and northeast of the deposit and two deeper zones, one 

central and the other in the northern portion of the mineralisation). 

5. Flagging of trays where SG sample representivity may be compromised by selection bias and 

resampling segments of these trays as directed by H&A (416 of 611 SG samples or 370 trays) 

 

The final DBD dataset, split by material type and area-of-concern criteria comprises: 

 4208 samples within homogeneous and predominantly non-porous areas, 

 68 samples within the soil/oxide domain 

 139 samples within the surface clay/poor-recovery heterogeneous domain and 

 370 samples within the two deeper heterogeneous and variable porous domains. 

 

12.1.5 Assays 

12.1.5.1 Pre-2015 Data 

Handling and storage of the pre-2015 BKM data is poorly documented.   To verify that the resource 

dataset has not been corrupted H&A rebuilt the dataset from source files.   Not all laboratory 

report files were available for this process.   Table 14 and Table 15 list the assay intervals still to be 

verified. 

Key findings: 
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 739 of the 1051 early KSK Cu assays (pre 2002, BK-01 to BK-18 series of holes) were cross 

checked with their laboratory report records and no issues were detected. 

 802 of the 1658 OX-KSK Cu assays from (KBK-0019 to KBK-0028 series of holes) were cross 

checked with their laboratory report records and no issues were detected. 

 3163 of the 4923 ENJ-KSK Cu assays (BK series of holes) match with their primary laboratory 

report records (GeoAssay Laboratory results). 

 ENJ-KSK compliance to protocols regarding assay-result prioritization and the management 

of quality control data appears to be poorly observed by personnel as Intertek Services and 

Sucofindo umpire laboratory results have supplanted the primary GeoAssay results in the 

resource estimate dataset supplied to H&A (Table 16). 

o H&A has not corrected the resource dataset as the entire dataset could not be 

corrected due to the missing or non-supplied assay results files. 

o Mixed primary and umpire Cu results in the resource dataset will not affect the 

outcome or confidence in the BKM 2017 Resource Estimate as the comparison of 

data populations (Figure 8) and ‘duplicate’ results from both the source and umpire 

laboratories (Figure 9) show that the results can be interchanged with negligible 

local and global impact. 

 

Table 14:  List of intervals where Laboratory Report Files not supplied to H&A for assay data 
verification – KSK and OX-KSK drilling programmes. 
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Table 15:  List of intervals where Laboratory Report Files not supplied to H&A for assay data 
verification – ENJ-KSK drilling programme. 

 

 

Table 16:  List of copper assay sources for pre 2015 data utilized in 2017 Resource Estimate. 

 

 

12.1.5.2 2015 and 2016-17 Data 

H&A was engaged by KSK at the beginning of the 2015 drilling programme to monitor copper assay 

quality assurance and quality control (QAQC).  H&A reviewed and improved the KSK QAQC practices 
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in two stages, the first being in early June and the second being during the late June site visit.  The 

review included: 

 Reviewing analytical method; resulting in increasing the elements reported by ITS, 

 Reviewing standard type, grade ranges, insertion positions and rates; resulting in 

preferentially positioning coarse blanks and duplicates in mineralised intervals, 

 Assessing sample dispatch sizes wrt the standard inclusion rates and ITS laboratory 

batch/work flow sheet; resulting in an increase in batch sizes, 

 Reviewing standards, duplicates and blanks performance for assays already received 

(batches BKM00[3-12, 15-24]; resulting in feedback to laboratory regarding copper assay 

drift and correction issues and the continuation of -2mm crush and split of primary sample 

to produce a ~1kg subsample for pulverizing, 

 A visit to the ITS Jakarta laboratory to review sample preparation workstations and 

procedures; resulting in the following recommendations and requests: 

o To de-clutter the sample crushing and pulverizing area, 

o The Boyd Crusher to be used exclusively for reducing the samples to -2mm in size, 

o Barren wash to be processed between each sample processed through the crusher 

and pulverizer, 

o Move the barren wash storage bins to more accessible places (wrt workstations), 

o Use a better shaped, square sided scoop for sampling of pulverized material, 

o Use pulp package that is capable of holding >>250g (eg 500g) and ensure that the 

250g pulp material is not tightly packed into this satchel (allowing analytical charge 

to be selected from any portion of in the satchel), 

o Both the -2mm and -75micron comminution test results to be reported with assay 

results. 

Section 12.2.3.2 reports on the quality control assessment of samples included in the 2015 assay 

batches and on the findings from resubmitting selected samples to an umpire or check laboratory.  

Section 12.2.3.4 reports on the quality control assessment of the samples included in the 2016-17 

assay batches. 

In addition to reviewing the QAQC protocols and quality control assay data H&A ensured data 

validity by constructing a parallel dataset from site DPO files and ITS Laboratory results files which 

was cross-checked with the KSK generated assay dataset before being used to generate the 2017 

Resource Estimate.  No issues were uncovered. 

 

12.1.6 Core Diameter 

The historic drill core diameter data was delivered to H&A with significant and numerous errors.   It 

appeared that the dataset was corrupted at some point and H&A suspects that drag-drop or copy-

down processes are responsible.   H&A re-generated the drill core diameter data from logging files 
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for some of the early KSK drill holes (pre 2002) and from core photographs for the OX-KSK and ENJ-

KSK drilling.   Core diameter logging for holes BK-[06-18], BK044 and BKD[01-01,02-01,02-02,03-

01,03-02,04-01] could not be verified. 

Complete and reliable data was delivered for the KSK 2015 and 2106-17 drillholes. 

The dataset used in evaluating the impact of the fundamental error on the BKM 2017 Resource 

Estimate is accurate, however is also incomplete as H&A does not have original logs and/or photos 

for mineralised sections for a number of holes.   These holes now comprise <10% of the resource 

dataset.  H&A is of the belief that the missing data will not impact on the outcomes of the 

evaluation or on the confidence in assessing any risk to the BKM 2017 Resource Estimate related to 

drilling recovery issues. 

 

12.1.7 Core Recovery 

Core recovery data for holes BK[29-36, 38, 44-01, 44-02, 45-50, 54, 55, 57, 58], BKD03-[01, 02] and 

the KSK 2015, 2016-17 drillholes was delivered to H&A and available to evaluate the association 

between recovery/loss and copper assays.  Verification of the logged core recovery data was 

undertaken by assessing the core photos for all mineralised intervals.    

The validation, evaluation and use of the core logging data (Section 12.2.5.1) has enabled the risk 

associated with low recoveries to be appropriately represented in the classification of the BKM 

2017 Resource Estimate. 

 

 Analysis and Investigation 12.2

The following analyses and investigations underpin the modeling, grade interpolation strategies and 

classification of the BKM 2017 Resource Estimate. 

 

12.2.1 Geology, Mineralization and Structure 

Historical workers’ reports on the BKM geology have largely focused on aspects of the geology and 

mineralization for the targeting of world-class systems in the prospect area.   Descriptions of the 

Beruang Kanan Main Zone style(s) of mineralization and settings are brief and mainly directed at 

how they relate to both porphyry and breccia-pipe systems.  There are limited references to the 

geology, mineralization and structural setting of the copper mineralisation that is the subject of the 

BKM 2017 Resource Estimate.  Historical authors recognize the structural setting hosting the 

mineralization and the following references can be found in historic reports: 
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 Geiger and Prasetyo (2004) report: 

o In the Main Zone, fourteen drill holes, to 280m measured depth, have intersected a 

north-northwest trending zone of intensely sheared and silicified, highly pyritic, 

zoned phyllic to advanced argillic altered wallrock.  This zone was found to host 

copper grades of up to 167m @ 0.59% Cu. 

o The IP surveys clearly define the highly pyritic north northeast trending shear zone 

that hosts most of the copper mineralization in the Main Zone.   

 Munroe and Clayton (2006) report: 

o Drill core from Beruang Kanan which was observed during this review indicated a 

strongly altered (phyllic and advanced argillic) centre which was strongly deformed 

in some areas. Quartz + pyrite + chalcopyrite in veins are associated with a strong 

cleavage in the altered rock, suggesting a strong structural control to the veins. 

o The drilling indicates a significant zone of narrow vein and disseminated 

mineralization which returns 0.7-0.9% Cu. 

 Johansen (2007) reports: 

o Alteration and copper mineralization are strongly structurally controlled.  This is 

particularly obvious in the copper soil geochemistry data.  Based on the drilling 

completed at Beruang Kanan by Oxiana Ltd (10 holes for 3,881.25m) alteration 

within or close to structures is dominated by sericite (phyllic) with peripheral 

alteration dominated by chlorite (propylitic).  Copper mineralisation is associated 

with zones of white, irregular, mesothermal quartz veins (1 to 5cm wide).  The 

veining distribution is closely associated with faulting.  The majority of the 

chalcocite, covellite, digenite and enargite at the main zone at Beruang Kanan are 

more likely to be supergene though there is still some evidence for the remnants of a 

high sulphidation system. 

 Pollard (2006) reports of observations from drill holes BK[01,02,04,05,15]: 

o Most of the drill core is composed of milled breccia with fragments commonly 1-4cm 

in size and a matrix component of 10-30 vol%. The fragments are commonly rounded 

and are composed of silica- and silica-sericite altered material ranging from dark 

black-brown (possibly chloritic), to pale yellow-brown, to dark and pale grey in 

colour. These may reflect different original rock types and/or different alteration 

styles. The matrix probably consisted of rock flour material but is now completely 

altered to silica-sericite. Much of the core exhibits strong shearing (sic. Fig. 10) which 

appears to be post-mineral in timing, i.e. the alteration zone is sheared rather than 

being alteration of a shear zone. 

 

Petrology work undertaken in 2017 by Mintex Petrological Solutions describe 20 drill core samples 

selected from across the deposit.  A summary of key observations from this work: 

 Mainly strongly phyllic (silica-sericite-pyrite) altered volcanic rocks with fine-grained quartz 

matrix and overprinting sericite. Coarser grained quartz occurs as patchy alteration and 
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veins.  Most rock have occasional quartz phenocrysts and some have probable sericitised 

feldspar phenocrysts. 

 Two pyrite size populations, finer grained (ca.0.1mm) and coarser-grained (0.3-1mm). The 

coarser pyrite appears to be paragenetically later than the fine-grained0.05-0.1mm pyrite.  

Coarser pyrite occurs as cubic discrete grains and in clusters and is commonly associated 

with the sericite and later coarser-grained quartz which shows ductile deformation textures, 

and is largely absent from the fine-grained quartz areas. 

 Coarser pyrite is fractured and more commonly hosts later copper sulphides which infill in 

the fractures and coat pyrite grain boundaries. 

 Later copper sulphide replacement is more developed in pyrite that overprints coarser 

grained deformed quartz rather than sericite: there are Cu sulphides in pyrite in sericite but 

they are more abundant in pyrite associated with strained quartz. 

 Some rocks have only very fine-grained pyrite that is texturally different but still with 

sericite and quartz alteration but here Cu sulphides are uncommon. 

 Copper sulphide phases chalcocite (often intergrown with digenite), bornite and covellite all 

occur, chalcopyrite is the least common. Paragenesis is likely pyrite-chalcopyrite-bornite-

chalcocite-covellite. 

 In many samples chalcocite is crystallographically intergrown with digenite and this appears 

to be neither exsolution nor replacement and may represent a transitional copper sulphide 

phase that precipitates between 230-260°C. 

 Chalcopyrite is probably hypogene and in some samples bornite, chalcocite and covellite are 

also hypogene (for example samples BKM32600-03-109.30, BKM32500-08-51.60 and 

BKM32400-10-133.60).  Apart from sample BKM32500 08-51.60, covellite is a late 

replacement phase. 

KSK personnel (Mr. S. Hughes) and H&A verified the core logging and reviewed the geological 

setting of the BKM mineralisation (Section 12.1.3, Appendix 5, Appendix 6 and Appendix 8) and 

their observations clearly support that the mineralisation is vein related (both fracture and 

replacement) and the host rock is strongly sheared, milled and faulted.  Key observations relevant 

to the modeling of the mineralization for the 2017 Resource Estimate are: 

 There is strong indication that the advanced argillic alteration spans the deformation as the 

milled matrix is commonly silicified. 

 Copper bearing cross-cutting veins and breccia veins-fragments were noted, suggesting that 

the mineralization veining event spans the deformation (though it could not be determined 

at what stage the covellite/chalcopyrite replacement of pyrite occurred). 

 There is indication that the covellite/chalcopyrite replacement of pyrite is of hypogene 

origin and occurred during a single, or specific number of, event(s) as it occupies unique 

locations within veins (commonly along vein extremities) leaving untouched other 

apparently favorable pyrite rich bands. 
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 Later pyrite alteration overprints the covellite/chalcopyrite replacement.  In hand specimen 

there is no evidence that this amorphous pyrite has been attacked by the copper bearing 

fluids. 

 Copper grade tenor is loosely correlated to the veining intensity/thickness.  Ground 

preparation (shearing, brecciation, silicification etc.) appears to be an important step in 

focusing and increasing veining. 

H&A has adopted the shear/thrust related mineralisation setting in modeling resource domains to 

guide copper grade interpolation at BKM.  The majority of the mineralisation at BKM is located 

along the main east-west trending ridge and spur defined loosely between 768400E and 769000E; 

9932000N and 9932700N.  A second, smaller centre of mineralisation is located along a lower spur 

to the south and defined loosely between 768700E and 769100E; 9931600N and 9931900N.  The 

geomorphology over the mineralisation is reflective of E-W striking north dipping thrust faulting. 

Following detailed evaluation (Section 12.2.2) it can be interpreted that two thrust systems are 

present and strike at approximately 20 degrees to each other (Figure 6).  It cannot be interpreted 

from the current data and information as to how the system may have manifested which could be 

by ramping, coupling or reactivation (following a change in the stress regime).  Determining the 

nature of the structural model is not of major concern regarding risk to the resource modeling, as 

favorable locations for hosting mineralization are coincident with each model and in-order with the 

observed location of mineralisation at BKM.  Internal geometries of mineralised veins will differ 

between models and directional drilling was undertaken in 2016-17 to test for copper grade 

differential wrt drill direction (Section 12.2.6). 

 

12.2.2 Resource Domaining 

H&A undertook the activities in domaining the mineralization at BKM for resource estimation: 

 Reviewed historic reports and drill core (at site and in the supplied ENJ-KSK, OX-KSK and KSK 

2015-17 photos with the assistance of KSK geologists) 

 Generated a 3D working environment in MinesightTM presenting the drill hole copper 

assays, the drill hole structure, lithology and oxidation logging, surface soils and rockchip 

copper assays, the LIDAR topography (TIN surface) and the KSK interpreted surface geology 

mapping. 

 Presented the LIDAR topography utilizing two MinesightTM routines that colour/contour 

surfaces by associated features (in this case azimuth and dip). 

 Identified and interpreted topographic surfaces (faces of the TIN) at 020 degree azimuth 

ranges between 040 and 180 degrees (i.e. 020-040, 040-060 etc., Figure 5) and interpreted 

key or main thrust surfaces 

 Interpreting and visualizing the multi-element assay data (Appendix 14) to identify volumes 

of favorable mineralisation signatures. 
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 Generated surfaces projecting the interpreted major thrusts (from topographic surface) 

through the volume defined by the drilling assisted by features observed in the multi-

element geochemistry volumes. 

 Statistically reviewing the copper drill hole assay data to establish likely natural cutoff 

grades for modeling the mineralization 

 Linking/domaining the >2000ppm Cu intercepts (Figure 7) utilising the topographic 

interpreted thrusts and their projected depth surfaces as guides to identify related 

intercepts. 

 Visually and statistically validating the modeled domains to ensure that TIN surfaces 

snapped to drillhole traces and are consistent with adjoining modeled intervals (Table 17). 

East-west cross-sections of the domains can be seen at Appendix 9. 

 
Figure 5:  Geomorphology Interpretation and interpreted thrust-control on mineralization 

(idealized); detailed interpretation presented at Appendix 14. 
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Figure 6:  Mineralised domains (stacked total thickness) and thrust-control interpretation 

(idealized); detailed interpretation presented at Appendix 14. 
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Figure 7:  Mineralisation Domains - View down plunge extention of domains. a. showing two 

main thrust directions and b. interpreted thrust and fault planes interpreted from 
geomorphology and multi-element domains associated with copper mineralisation. 
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Table 17:  Average copper grade across domain contacts show significant and sharp grade tenor 
change. 

 
 

12.2.3 Copper Assays – Quality Assessment                                                                                                                                             

12.2.3.1 Pre-2015 Copper Assays 

Quality Control Assay samples were submitted with routine samples for the OX-KSK and ENJ-KSK 

drilling programmes.  There were no quality control samples inserted into the early KSK drill 

samples to check the reliability of copper results. 

ENJ-KSK compiled a detailed assay quality control report (see Appendix 3).  H&A has confirmed that 

the assay results for the QC samples are as reported from the laboratories and agrees with the ENJ-

KSK findings, these being: 

 There is no detectable cross contamination issues to be considered 

 The CRM assays show that the laboratories (GeoAssay, Intertek Services and Sucofindo) 

return reliable copper assays for all batches 

 Check assays to reference laboratories show good correlation with the primary laboratory 

copper assays. 

 

H&A also notes that ENJ-KSK: 

 Submitted both barren quartz and unconsolidated sand as their blank material at the rate of 

one per batch.  The use of sand is not ideal as exposure to crusher contamination cannot be 

detected.  The inclusion rate of blanks is low. 

 Sourced four standards from those used by PT Freeport Indonesia and produced one matrix 

matched standard from the BKM prospect.  Globally the matrix matched standard BKSH-01 

performs poorly wrt the other standards, H&A suspects that this is more likely due to 

features of the standard rather than issues with the laboratories and therefor has no reason 

to question the reliability of the routine assay at this stage of the project. 

 Copper assays of the standards from ITS and SFK increase from ~+/-1% difference from their 

certified values pre May 2013 to +3-5% difference from these values post May 2013.  The 

GA results are acceptable for all periods bar August 2012 where they are 4% greater than 

the certified values.  ENJ-KSK offer no reason for the deviation in assay accuracy. 

 The inter-laboratory check sample results analysis presented by ENJ-KSK show that assays 

generally differ by less than 4% (mean paired difference).  The ENJ-KSK report does not 

show direct comparisons between the primary laboratory (GeoAssay) and the check 
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laboratory sample results.  H&A presents this comparison in Figure 8 and Figure 9.  This 

analysis confirms the ENJ-KSK findings, being that the umpire laboratories’ copper assays 

compare well with the primary laboratory assays. 

In addition, H&A reviewed all laboratory inserted standards, duplicate assays and repeat assays 

inserted by GeoAssay, Intertek Services and Sucofindo.  No material issues were uncovered that 

would impact on assay confidence for generating and classifying the BKM 2017 Resource Estimate. 

 
Figure 8:  ENJ-KSK dataset.  Umpire Laboratory copper assays (ITS and SFK) comparison with 

Primary GeoAssay copper assays.  Histogram and Q-Q Plot presentation. 
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Figure 9:  ENJ-KSK dataset.  Umpire Laboratory copper assays (ITS and SFK) comparison with 

Primary GeoAssay copper assays.  Scatter Plots and MPD presentation. 
 

Blanks and standards were submitted into the routine sample stream for assaying by OX-KSK.  

There is no reference in the dataset supplied to H&A as to which assay results belong to the quality 

control samples, therefor H&A is not able to cross-check the graphs presented by OX-KSK on the 

assay quality control assay results (Appendix 4). 

H&A notes from the OX-KSK graphs: 

 The QC programme undertaken is limited and not ideal for assessing the reliability of 

assaying of samples to be utilized in generating resource estimates. 

 There is no concern regarding the degree of cross-sample contamination, however early 

batches (K30001 to K30010)show that the laboratory performance is questionable with the 

level of contamination in coarse blanks being up to double that of later batches. 

 CRM standards show that laboratory performance for early batches (K30001 to K30009) is 

of concern, as: 

o All copper results for standard OREAS52pb (3338ppm Cu) are within the “warning” 

classification (>2StdDev from expected value as specified by the CRM 

documentation). 

o Copper results for the inserted standard OREAS50pb (7440ppm Cu) are more in 

alignment with their expected value, however the precision in batches K30001 to 

K30009 is poor compared with batches K30010 and above. 

 

The reliability of copper results for batches K30001 to K30009 is yet to be confirmed.  This casts 

doubt on the suitability of assays in mineralised intervals for hole KBK-0021 in underpinning 

resource estimates.  Hole KBK-0021 is located in the eastern extent of the modeled mineralization.  

There is significant drilling in mineralisation to the west of hole KBK-0021 and three holes are 
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located to the east of KBK-0021.  The weighting of samples from the surrounding holes will 

effectively restrict the influence of hole KBK-0021 to informing resources within the immediate 

vicinity of its drill trace.  The impact of any confidence in the assays for hole KBK-0021 is expected 

to be minimal and most likely immaterial when considering the classification criteria for the BKM 

2017 Resource Estimate at global scale.  There are no Measured Resources proximal to KBK-0021. 

H&A is of the opinion that the copper assays for the ENJ-KSK drill programme are suitable for 

underpinning resource estimates being considered for Classification under the guidelines set out in 

the Canadian NI 43-101.  H&A has compared the copper assay populations from ENJ-KSK with the 

combined KSK and OX-KSK programmes and with the assays from pre-2015 with the 2015 KSK 

drilling and considers that, for the purpose of generating the BKM 2017 Resource Estimate, all  

populations are statistically the same (Figure 10 and Figure 19).  H&A is of the opinion that, 

although the reliability of the pre ENJ-KSK drill assay data cannot be assessed directly, the similarity 

of the statistical-distributions adds confidence in this data and H&A proposes that the probability 

this data containing material issues affecting accuracy or confidence in the BKM 2017 Resource 

Estimate is low.  

 

 
Figure 10:  Copper grade comparison - recent ENJ-KSK assays vs combined historic KSK and OX-

KSK assays. 
 

12.2.3.2 2015 Copper Assays 

KSK submitted half core routine samples to PT Intertek Utama Services (ITS) Jakarta laboratory for 

sample preparation and analysis (the laboratory KAN accreditation certificates are included at 

Appendix 15).  The sample preparation flowsheet is presented at Figure 11.  All samples were 

assayed for copper by ITS method IC30 with four samples returning assays of >12%Cu being 

reassayed by ITS method GA30.  Details of the analytical methods are as follows: 

 Sample assay charge: IC30 = 0.50g; GA30 = 0.25g 
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 Digest method:  digested to incipient dryness with Nitric, Hydrochloric and Perchloric acids. 

The salts are redissolved in Hydrochloric Acid and made to final volume in a volumetric flask 

using distilled water. 

 Analytical method:  ICP-OES 

 Lower limit of detection, Cu:  IC30 = 2ppm; GA30 = 0.01% 

 Upper limit of detection, Cu: IC30 = 10%; GA30 = unlimited.  Reanalysis by GA30 is primarily 

due to the upper limit for IC30 however may also be conducted to confirm higher IC30 grade 

results for QC purposes. 

 
Figure 11:  KSK 2015-17 drillcore sample preparation flowsheet. 
 

KSK employed coarse and pulp blanks, standards and coarse crush and split duplicates with the 

routine samples to assess copper assay reliability.  ITS included blanks, standards, second charges 

(same batch) and repeat assays (subsequent assay batch) in the analytical stream.  Insertion rates 
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and sizing test results are shown at Table 18.  Coarse blanks and coarse crush and split duplicates 

were preferentially inserted where mineralisation was observed.  KSK pulp blanks were inserted 

following standards.  KSK utilized the commercially available Ore Research & Exploration Pty Ltd 

standards OREAS 50C (7420ppm Cu, performance gate of 1STDEV = 160ppm Cu) and OREAS 151A 

(1660ppm Cu, performance gate of 1STDEV = 50ppm Cu).  Details of the standards employed by ITS 

are presented at Table 19. 

Table 18:  Quality control sample insertion rates and sieve sizing analysis. 
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Table 19:  Laboratory standards performance criteria 

 

No contamination or carry-over issues were detected in the coarse blanks or pulp blanks (both KSK 

and ITS).  No material issues were detected in the KSK or ITS standards (KSK inserted standards 

shewhart control chart is presented at Figure 12). 

 
Figure 12:  KSK standards for 2015 assays.  Shewhart control chart. 
 

The KSK Coarse crush and split duplicate copper assays (Figure 13) show acceptable repeatability 

for early batches (to BKM0038, 1956 samples), with only 7 of the 39 pairs with grades greater than 

0.2% Cu showing %MPDs of greater than 5% (maximum 11% AMPD).  Later batches (from 

BKM0039, 1962 samples) show a marked breakdown in the duplication of copper assays.  For these 

batches, 17 of the 60 pairs with grades greater than 0.2% Cu show %MPDs of greater than 5% 

(maximum 47% AMPD). 
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Figure 13:  Coarse Crush and Split Duplicate Analysis. 
 

H&A has undertaken the following evaluation of the later batches to establish reasons for the poor 

repeatability in coarse crush duplicate samples: 

 Discussed issue with ITS who then: 

o Confirmed that no prep equipment, procedures or personnel changes have taken 

place at any time over the duration of the KSK work. 

o Re-assayed coarse crush duplicate pulps and “duplicated” results of original assays, 

confirming discrepancies in Cu grades between original and duplicate portions of 

samples. 

o Retrieved coarse rejects from adjacent intervals (to duplicated samples), generated 

coarse crush duplicates and established that grades of these duplicates portions are 

comparable. 

o Screened pulps of the poor duplicates and established that Cu grades of the fine and 

coarse fractions are comparable (with coarse fraction being marginally lower grade, 

reason unknown, but likely due to loading-bias of silicates in coarse material 

fraction). 
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o Observed fine shiny filaments within the plus portion of the screened samples and 

shiny flecks within the minus portion of the screened samples (confirmed analytically 

and visually under magnification as parts of the brush used in screening samples and 

cleaning the sieves). 

 H&A further reviewed the QC data, multi-element assay data and core photos and 

established that: 

o There is nothing unique in the duplicate samples’ multi-element geochemistry from 

that of adjacent samples. 

o Ag, As Fe, S and Sr show a similar relationship between the duplicate pairs as that 

observed for Cu. 

o The laboratory second sample from pulps and laboratory repeat of pulps, where 

assayed, compare with the original assays of either duplicate (depending on which of 

the duplicate pair samples were selected for repeating by the laboratory). 

o There is nothing noticeably different in the lithology, alteration or mineralisation 

about the duplicate samples from other mineralised intervals in the deposit 

(observable from the core photos) 

o The duplicate samples issue is not related to the weathering or oxidation profiles. 

o The holes whose assays are questioned with regard to the poor repeatability of the 

coarse crush and split duplicates are located primarily within the central section of 

the mineralised area (Figure 14). 

 

 
Figure 14:  Location of holes affected by batches recording poor copper assay repeatability in 

coarse crush and split duplicates. 
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The investigation into the cause of the poor repeatability of copper assays in the coarse crush and 

split duplicates has failed to identify the cause of the poor assay duplication.  H&A suspects that it is 

a laboratory sample preparation issue, quite likely due to hygiene issues as the issue is not present 

in contiguous check samples or in the 2016-17 QC dataset. 

The 2015 copper assay data compares well with the pre and post 2015 datasets, indicating that any 

issue relating to the poor copper grade repeatability in coarse crush and split duplicate assays will 

not materially impact on the confidence of the 2017 Resource Estimate.   

 

12.2.3.3 2015 Umpire Laboratory Check Assays 

45 mostly mineralised samples were selected from batches BKM00[3-24,26] whose QC analysis 

showed any issues that warranted checking at an umpire laboratory (N.B. QC for these batches 

showed no material issues wrt undertaking and classifying the 2017 Copper Resource Estimate).  

Four standards and three pulp blanks were included in the inter-laboratory check batch and 

dispatched to PT GeoAssay Laboratory, Jakarta (GA) where copper <1.0% was assayed by method 

GAI03 (0.5g charge, 3 acid digest, ICP-OES determination) and copper >1.0% assayed by method 

GOA03 (1.0g charge, 3 acid digest, AAS determination). 

The following copper check assays were generated from the 45 samples: 

 54 coarse crush reject assays to compare ITS copper results with GA copper results and 

further assess the comminution at -2mm crush size. These duplicates were selected from 

those batches where the ITS coarse crush and split duplicates reported between 3% and 8% 

mean paired differences.  50 of the 54 comparisons were selected from mineralised samples 

(>0.2%Cu).  There are three comparisons to be made from the 54 pairs, these are: 

o 34 direct comparisons through submitting total reject material to GA (GA pulverized 

and analyzed samples) 

o 12 50:50 riffle splits of coarse reject material (undertaken at ITS) and submitted 

“blind” to GA (GA pulverized and analyzed samples).  Generating an internal GA 

coarse crush and split dataset for comparison with the ITS:GA dataset. 

o Pulps from 8 of the 48 above mentioned samples were also submitted, generating a 

further 8 comparisons of comminution at -2mm crush size. 

 39 inter-laboratory pulp repeat assays to compare ITS copper results with GA copper results 

to assess the robustness of the ITS analytical protocols and practices.  These pulps were 

selected from batches where base-shifts, trends and abrupt corrections were noted in the 

standards QC analysis.  33 of the 39 pulps were selected from mineralised samples 

(>0.2%Cu).  (NB.  There was no consideration in preserving the original sample material 

integrity in storing rejects and pulps at ITS.  Oxidation of sample may affect the repeatability 

of assay results.) 
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There are no discernible issues wrt the GA copper assays detected from the standards and blanks 

inserted into the inter-laboratory check batch or from the 7 lab pulp repeat assays undertaken by 

GA.   Internally it is considered that the GA copper assays are reliable. 

Figure 15 and Figure 16 present the comparison between the ITS copper assays (“Original”) and GA 

assays (“Duplicate”).  Of note: 

 12 of the 54 coarse reject check assays show variance of >5%MPD with 5 of these showing 

>10%MPD.  There is a weak negative relative bias in the GA assays for copper assays 

<10,000ppm. 

 16 of the 39 pulp check assays show variance of >5%MPD with 3 of these showing 

>10%MPD. There is a negative relative bias in the GA assays for samples assaying 

<10,000ppmCu. 

Although the inter laboratory assay checks do not show excellent repeatability with the ITS assays, 

they support the robustness of the original ITS assays and further increase the belief that the ITS 

assays are robust and reliable for use in estimating copper mineralisation at BK.  Of note, when 

assessing the correlation: 

 GA report’s copper assays <10,000ppm by method GAI03 and >10,000ppm by GOA03.  ITS 

utilizes a threshold of 100,000ppm for reassaying of samples by their ore grade method.  

The relative bias between assays from the two laboratories is only observed in the samples 

assaying <10,000ppmCu suggesting that GA is returning low values for these samples.  The 

four standards submitted with the batch to GA do not show low assays, suggesting that 

even though GA is capable of returning reliable assays, they may not have been able to do 

so for the BKM samples at this time (NB. There is no detectable bias or issue in GA assays 

from the pre-2015 drilling as shown in Figure 8.) 

 It is likely that the coarse crush duplicate issue discussed in Section 12.2.3.2 is observable in 

the -2mm coarse reject comparison. 

 Sampling by GA of the -2mm coarse reject material will produce a similar sample to the 

original split taken for preparation by ITS, however theoretically the two samples are 

different and this difference may account for some of the features observed in Figure 15. 
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Figure 15:  Inter laboratory check copper assay analysis; minus 2mm coarse reject material. 
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Figure 16:  Inter laboratory check copper assay analysis; pulp material. 
 

12.2.3.4 2016-17 Copper Assays 

Sample preparation and assaying for the 2016 and 2017 drill samples followed the same protocols 

as those for the 2015 samples (refer Section 12.2.3.2 for details).  KSK and ITS Quality Control 

protocols were also unchanged from the 2015 programme.  KSK added matrix matched standards 

to the commercially available Ore Research & Exploration Pty Ltd standards OREAS 50C and OREAS 

151A, these being BKM-LOW (2950ppm Cu, performance gate of 1STDEV = 90ppm Cu), BKM-MED 

(6620ppm Cu, performance gate of 1STDEV = 200ppm Cu) and BKM-HIGH (10780ppm Cu, 

performance gate of 1STDEV = 350ppm Cu).  Insertion rates and sizing test results are shown at 

Table 20.   

No contamination or carry-over issues were detected in the coarse blanks or pulp blanks (both KSK 

and ITS).  One sample mixup at the laboratory was detected from the positioning of the coarse 

blank sample.  This mixup in dispatch BKM0156 casts doubt on the reliability of 19 assays of low 

grade.  As no resources were estimated from these samples no action was taken to correct the 

issue.  ITS was advised and investigated the issue but could not determine the reason for the mixup.  
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No material issues were detected in the KSK or ITS standards (KSK inserted standards shewhart 

control chart is presented at Figure 17.  ITS was advised of their lax performance in the initial stages 

of the programme (pre dispatch BKM0077) and subsequently improved in analyzing both accuracy 

and precision of the standards. 

The KSK Coarse crush and split duplicate copper assays (Figure 18) show acceptable repeatability 

for all batches as do the ITS second charge and repeat assay duplicates.  
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Table 20:  Quality control sample insertion rates and sieve sizing analysis. 
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Figure 17:  KSK standards for 2016-17 assays.  Shewhart control chart. 
 

 
Figure 18:  Coarse Crush and Split Duplicate Analysis. 
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12.2.4 Comparison of Copper Assays from pre-2015, 2015 and 2016-17 

Programmes 

The copper assays from each of the three drilling campaign periods show comparable population 

distributions and can be combined for estimating the 2017 resources (Figure 19 and Figure 20).  The 

base shift between the pre2016 and the2016-17 drill programme copper grades is explained by the 

spatial distribution of the holes within each drill period, with a significantly higher portion holes 

drilled into the better mineralised areas of the deposit pre2016 and a higher portion of the 2016-17 

holes in the areas peripheral to the high grade areas (than in the pre2016 hole dataset).  Additional 

confidence that there is no issue with combining the datasets is obtained from the reconciliation 

between the 2015 and 2017 resource estimates (Section 14.10). 

 
Figure 19:  Comparison of 2015 and pre-2015 copper dataset populations. 
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Figure 20:  Comparison of 2016-17 and pre-2016 copper dataset populations. 
  

12.2.5 Copper Grade Relationship with Core Recovery 

Core recoveries by length are good for the BKM mineralisation with over 94% of the intervals within 

the mineralised domains returning >90% recovery (Table 21 and Table 22).  There is no readily 

observable relationship between length recovery and copper grade.  H&A however observed a 

consistent poor recovery and poor core condition interval in the upper portions of most holes (both 

within and immediately below the soil and base of complete oxidation horizon) and undertook an 

additional investigation to both evaluate the spatial significance of this material and the impact it 

has on the 2017 resource estimate.  H&A also observed minor occurrences of washing or scrubbing 

of core from the drilling and core sawing processes and included the evaluation of scrubbing in the 

additional investigation. 
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Table 21:  Copper grades split by recovery categories. Pre-2015 drilling. 

  

 

Table 22:  Copper grades split by recovery categories. 2015 and 2016-17 drilling – mineralised 
domains. 

 

 

12.2.5.1 Core recovery vs copper grade investigation 

Core was assessed at tray length intervals and assigned to one of four categories wrt effect of 

recovery on sampling representivity (impacting on both copper assay and DBD reliability).  Assay 

and SG samples were assigned a category relating to this risk, these being of: 

a. High Concern: denoted by anomalous records in most or all of the following 

indicators: 

i. logged percent core recovery (inverse of percent length core loss), 

ii. logged core condition (4 or 3, indicating pervasive internal loss or washing of 

core), 
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iii. core-tray weights (significantly lower than predicted given drilled length and 

measured SG), 

iv. drilled lengths (longer than tray capacity), 

v. drill run-lengths (noted by number of core blocks in tray, short runs indicate 

difficult drilling conditions and possible poor core condition/recovery), 

vi. %RQD10 (low, indicating possible poor drilling conditions), 

vii. visually in photographs as extensive rubbly and broken core, large and 

numerous washed intervals, numerous loss intervals. 

b. Moderate Concern: denoted by anomalous records in some or most of the indicators 

listed above (a.i to a.vi) plus: 

i. visually in photographs as intermittent rubbly and broken core, some washed 

intervals, intermittent loss intervals. 

c. Minor Concern: denoted by core tray position to those categorized as being of either 

High or Moderate Concern plus indicators listed above as a.1, a.ii (2 or 3), a.v, a.vi 

plus: 

i. visually in photographs as minor rubbly core, some washed intervals, few loss 

intervals. 

d. No Concern. 

Visual examples of the four categories can be seen in Figure 21. 

 
Figure 21:  Examples of recovery concern classification to assess impact of core recovery on assay 

samples (copper grade) and specific gravity samples. 
 

Logged data from all 6,398 trays from forty pre-2015 holes and 195 2015-17 holes were assessed.  

3,622 of these trays were visually checked (precut core photographs) with the remainder coded as 
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“not visually checked as No Concern in logged data”.  All 2,588 trays containing domained 

mineralisation were assessed and 2,142 of these (82%) were checked visually with the remainder 

coded as “not visually checked as No Concern in logged data”.  Table 23 shows statistics from the 

categorization of drill core. 

Table 23:  Statistics on classification of core for assessing the impact of core recovery on assay 
samples (copper grade) and specific gravity samples. 

 

 

The coded data was visualized to assess the spatial distribution of core recovery concern.  The 

existence of a near surface poor recovery zone was clearly identified as well as two deeper areas, 

one to the north of 993500N and the second between 9931800N and 9932050N (Figure 22).  These 

three areas have been excluded from being classified as Measured Resources.  The remainder of 

the core noted as being of moderate or high concern is interspersed with core noted as being of 

minor or no concern. 
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Figure 22:  Areas of BKM at depth where the effect of core recovery on copper grade and specific 

gravity samples is classified as being of moderate and high concern. 
 

The prevalent near surface High Concern recovery zone was modeled (Figure 23) and resources 

within this zone were restricted from the Measured Resource classification. 
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Figure 23:  Modelled surface containing high portion of core classified as being of moderate and 

high concern wrt impact on reliability of assays and specific gravity samples. 
 

The recovery concern coding was utilized to group and assess the effect of core recovery on sample 

copper grades and to code and review the SG data that underpins the tonnage factors applied to 

the 2017 resource estimate (Section 12.1.4).  Although there is a low portion of mineralised 

intervals with low core recoveries, both high level and in-depth investigations into the core 

recovery and copper assay association indicates that there is a correlation between core recovery 

and copper grade, where most of the copper grades in low recovery intervals (<80%) are less than 

6000ppm, significantly lower than the estimated grade of the deposit (Table 24 and Figure 24).   

Further investigation was inconclusive in determining if this association is directly contributable to 

core recovery or if it is a derivative of a related association, such as low recovery occurs in low 

copper grade areas (the physical characteristics of host rock material caused by intensity of the 

alteration/mineralisation events).  Figure 25 presents a comparison between surface and deeper 

copper grade populations of samples within moderate and high concern intervals showing a base 

shift in grade tenor for deeper intervals, which on the whole are more silicified (part of the 

mineralizing event) and less phyllic altered than the near surface intervals.  Figure 26 presents the 

acceptable comparison of copper grade populations between intervals of concern and of no 

concern for deep intercepts.  The similarity of the copper populations in the deeper zones indicate 

that there is low risk to the resources estimated in these areas of the deposit and the differences in 

the populations between the surface and deeper areas presents as a yet to be understood risk to 

the resources estimated in the surface areas and those areas with clustered poor core recovery.  
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The copper grades of the resources in the surface and two clustered core recovery concern areas 

are such that any correction would not affect their economic viability and as such these areas can 

be considered for Indicated Resources (NI 43-101, CIM Definition Standards).  They cannot however 

be considered for Measured Resource classification. 

Table 24:  BKM copper grades split by core recovery percent and spatial classification describing 
areas of concern wrt impact on reliability of assays and specific gravity samples. 
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Figure 24:  Copper assay comparison between high and low core recovery intervals in areas of 

BKM mineralisation classified as being of moderate and high concern wrt recovery 
impact on reliability of assays and specific gravity samples. 
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Figure 25:  Copper assay comparison between upper surface zone and deep zones where BKM 

mineralisation is classified as being of moderate and high concern wrt recovery impact 
on reliability of assays and specific gravity samples. 
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Figure 26:  Copper assay comparison between core classified as being of no concern and core 

classified as being of moderate and high concern (wrt recovery impact on reliability of 
assays and specific gravity samples) in the deep zones of mineralisation at BKM. 

 

12.2.6 Copper Grade Relationship with Primary Sample Size and Orientation 

The analysis of copper grade versus the primary sample size shows that the average grade for NQ-

BQ drill core samples is 26% lower than the average grade for the PQ-HQ drill core samples.  Figure 

27 shows that this is because there is a population shift in copper grade-tenor of approximately this 

amount between the two datasets.  The PQ-HQ dataset also shows a greater range of copper values 

and a higher maximum value.  A population shift such as the one shown in Figure 27 can be due to 

one or both of the following: 

 PQ and HQ drilling samples mineralisation closer to the surface than NQ and BQ drilling 

(average depths are shown at Table 3).  The grade differential may be due to primary 

zonation within the BKM mineralisation. 
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 There may be a primary sample size effect similar to that experienced with drilling nuggetty 

gold mineralisation, where negative assay bias presents stronger in the smaller drill core 

than larger diameter core.   

The replacement vein style copper mineralisation at BKM is effectively a copper alteration event 

(disease/replacement of ubiquitous pyrite) in areas of strong mineralisation and any primary 

sample size issue should be negligible.  Copper distribution in lower grade areas may be more 

patchy and a primary sample size issue may affect the reliability of estimated copper grades in 

these areas.  The copper grade tenor difference between the HQ/PQ and NQ/BQ assay data sets 

may be affected by both primary sample size suitability and internal zonation at BKM as NQ/BQ, 

however as they now comprise <10% of the mineralised data and are spatially interspersed with 

HQ/PQ samples the impact of any sampling error, if present, on the 2017 resource estimate will 

be minimal. 

All drilling in the 2015 programme was undertaken employing HQ triple tube diamond core.  The 

same base shift in copper assays is observed when comparing the 2015 copper assays with the pre-

2015 NQ-BQ sample assays.  There is a good comparison with the pre-2015 PQ-HQ core sample 

copper assays and the 2015 copper assays (Figure 19). 

 
Figure 27:  Copper grade comparison between PQ-HQ drilling and NQ-BQ drilling (pre-2015 data). 
 

All drilling in the 2016-17 drill programme was undertaken employing HQ and PQ triple tube 

diamond core.  The 2016-17 drilling copper grade population has a higher proportion of samples at 

grades between 1000ppm and 2500ppm Cu than the pre 2016 drilling copper grade population 

resulting in a grade tenor shift between the two datasets (Figure 28).  Swath plots (de-clustered 

comparisons) show that the low copper grade areas are underrepresented in the pre 2016 dataset 

and the high copper grade areas are overrepresented, compared with the 2016-17 dataset.  The 

bias observed in Figure 28 reflects the staged drillout of the deposit and there is no concern in 

combining data from all drill programmes for estimating the 2017 copper resources at BKM. 
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Figure 28:  Copper garde comparison between pre 2016 and 2016-17 drill core samples. 
 

Of the 267 holes drilled in and around the BKM mineralisation 225 are drilled into the predominant 

slope in a westerly direction.  Seventeen holes have been drilled with easterly azimuths, two 

northerly, seven southerly and sixteen vertically.   Seven twin holes have been drilled at BKM.  

Paired intercepts from crossed holes were determined visually and the linking of intervals for 

comparison honours the mineralised domain interpretation used to generate the 2017 resource 

model.  Table 25 presents the number of holes, intercepts and metres generated by the alternate 

direction drilling and twinning of holes that comprise the dataset generated for evaluating the 

robustness of the predominantly unidirectional westerly drilling at BKM.  As the drilling grid has 

now closed to nominally 50m X 50m centres the alternate direction holes in most cases cross with 

at least two westerly drilled holes and in all cases the positioning and geometry of the mineralised 

domains modeled for the 2015 and 2017 resource estimates were confirmed with the alternate 

direction drill holes.  Table 25 presents this confirmation and the confidence in 

geological/mineralisation continuity, where intercept numbers are identical and total meters for 

mineralised intervals are very similar regardless of the drilling direction. 
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A reasonable dataset exists for comparing the copper grades intersected in holes drilled easterly, 

southerly and westerly.  These holes are clustered in two areas of the deposit (Figure 29), with little 

or no information relating to mineralisation between 9931800N and 9932100N and north of 

9932400N.  Full coverage of the deposit is desirable, which when obtained should increase the 

dataset by 50% which will in turn add confidence in the reliability and robustness of the 2017 

resource estimate. 

Figure 30, Figure 31 and Figure 32 present the copper grades and interval lengths of the individually 

matched pairs of intercepts for the cross hole and twin hole comparisons.  These figures show that 

in most cases a similar tenor of grade has been intercepted in the paired interval, however 

significant differences are encountered (and expected) in holes drilled through the high grade and 

thick zones of mineralisation (e.g. pairing H in Figure 30, where either one of an easterly or westerly 

drilled intercept can be significantly higher grade than its linked pair/interval).  When assessed as 

copper assay population distributions there is no material difference between a dataset generated 

by either drill hole direction for westerly holes and easterly holes (Figure 33, high grade pairing H 

excluded) and for the lower 60% of the datasets for holes drilled southerly and westerly (Figure 34).  

It is indicated that similar resource estimates for copper mineralisation at BKM would be generated 

from datasets obtained from predominantly westerly or predominantly easterly drilled holes.  It is 

likely that this will also be interpreted from comparisons with southerly drilled holes in the future 

as more holes test the mineralisation in this direction. 

The good comparison in the twin hole copper grade populations (Figure 35) indicate that holes have 

reliably tested the mineralisation in their immediate vicinity and that, in alignment with the 

alteration associated replacement copper mineralisation style at BKM, short range mineralisation 

features are unlikely to exist. 

Table 25:  Description of holes, intercepts and metres generated by the alternate direction drilling 
and twin holes for testing of geological, mineralisation and copper grade continuity. 
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Figure 29:  Twin and cross hole locations. 
 

 
Figure 30:  Paired interval copper grade and intercept length.  Westery and Easterly drilled holes. 
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Figure 31:  Paired interval copper grade and intercept length.  Westery, Southerly and vertically 

drilled holes. 
 

 
Figure 32:  Paired interval copper grade and intercept length.  Twinned holes. 
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Figure 33:  Copper grade population comparison.  Westery and Easterly drilled holes. 
 

 
Figure 34:  Copper grade population comparison.  Westery and Southerly drilled holes. 
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Figure 35:  Copper grade population comparison.  Twin holes. 
 

12.2.7 Tonnage Factor Determination 

The 2015 and 2016-17 DBD measurements were used to determine tonnage factors for the 2017 

Resource Estimate.  Four domains, defined by TIN surfaces, are employed to assign tonnage factors 

(DBD) into the block model for the 2017 Resource Estimate.  These are: 

 Soil and oxide domain:  the average DBD of 68 validated measurements, Tonnage_Factor = 

1.77 t/m3 

 Surface clay/poor-recovery heterogeneous domain:  the average DBD of 139 validated 

measurements, Tonnage_Factor = 2.25t/m3 

 Deep heterogeneous and variable porous domains:  the average DBD of 370 validated 

measurements, Tonnage_Factor = 2.61t/m3 

 Homogeneous and predominantly non-porous domain: a regression based on 4208 

validated measurements, Tonnage_Factor = (0.025 * Block_Fe_OK_grade + 2.65) t/m3 

 

13 Mineral Processing and Metallurgical Testing 

KSK is currently conducting column leaching and associated testwork studies on six representative 

composite samples of the BKM mineralisation.  This work is being undertaken at Core Resources 

(Australia) under the direction of KSK and heap leach experienced consultants Graeme Miller 

(Miller Metallurgical Services Pty Ltd, (MMS)) and David Readett (Mworx Pty Ltd). 

KSK has informed the market of metallurgical progress and results through press releases dated 17 

July, 2015, 22 November 2016 and 22 May, 2017 where: 

 In 2015 they reported: 
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o BKM Mineralogy is suitable for a microbial acid/ferric leach regime. 

o Bottle roll tests show leaching potential: 

 for high copper recoveries with >95% acid + cyanide soluble copper. 

 very low acid consumption. 

 supporting evidence to be nett acid producing. 

o Low/positive acid balance which will facilitate long term heap leaching without reaching 

an economic limit. Thus potentially allowing higher recoveries to be achieved. 

o MMS concludes that further work is required with appropriate protocols to provide 

quantitative results for metallurgical design. 

 In 2016 they reported on the comminution testwork findings, these being: 

o The BKM ore types will require minimal crushing. 

o Relatively low wear-rates can be expected for the metal components within the crushing 

plant. 

 In 2017 they reported on the interim column leach testwork findings, these being: 

o Short (2-metre) columns having at the time been leached for 100 of the planned 180 day 

programme show recoveries exceeding 87% (12.5mm crush material) and recoveries 

exceeding 75% (19mm crush material) in some composites. 

o Long (6-metre) columns having at the time been leached for 100 of the planned 270 day 

programme show recoveries exceeding 72% (12.5mm crush material) and recoveries 

exceeding 73% (19mm crush material) in some composites. 

No further update on the column testwork is available at the time of reporting on the 2017 mineral 

resource estimate; however H&A expects that KSK will update the market of current metallurgical 

testwork findings and planned additional testwork at the completion of the short column leach 

tests during Q3 2017. 

 

14 Mineral Resource Estimates 

The BKM 2017 mineral resource estimate was undertaken utilizing MinesightTM software for 

domaining and VulcanTM software for block modeling and grade interpolation.  This section lists the 

processes and parameters used in generating the estimate. 

 

 Resource Domaining 14.1

The methods involved in identifying and generating the copper grade interpolation domains is 

outlined in Section 12.2.2.  These domains and details are listed in Table 26.  The domain 

triangulations are grouped according to their composite search ellipsoid parameters (Figure 36). 

The domains have been utilized as hard boundaries for copper grade interpolation in the BKM 2017 

Resource Estimate. 
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Table 26:  Resource domain TIN files, block model coding details and composite search 
parameters for copper grade interpolation. 

 

 
Figure 36:  Mineralisation Domains.  View in dip direction. 
 

 Copper Assay Compositing 14.2

Compositing was undertaken utilizing the VulcanTM run-length routine.  Composites were checked 

visually on screen and against original sample intervals/grades to ensure that domain contacts and 

sample interval breaks were honoured. 

Kriging Neighborhood Analysis (KNA) investigations support a three metre composite length which 

also aligns with the 563 mineralised primary sample intervals employed in the pre-2015 drill 

programmes.  The BKM 2017 Resource Estimate is underpinned by 3,542 mathematical composites 

within mineralised domains and designed to have a nominal length of 3m.  353 of these composites 

are less than three metres in length, with 39 being less than one metre in length (minimum length 
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of 0.1m).  The 34 short composites (<1m) were checked against the original assay dataset which 

confirmed that compositing had been undertaken as intended.  The short composite intervals are 

the result of the irregular original sampling intervals where the compositing routine generates a 

remainder-interval to accommodate the additional sample lengths between the last 3m composite 

and the domain boundary.  As there is no discernible copper grade differential with proximity to 

domain boundaries (Table 17) the short edge-composites were not excluded from the composite 

dataset used for grade interpolation. 

10,282 nominal 3m composites are located outside of the mineralised domains and, through highly 

restrictive search and sample selection criterion, have been used in estimating blocks in the vicinity 

of isolated high grade intercepts (preserving grade) as well as generating a background copper, iron 

(for tonnage determination) and sulphur model. 

The copper composite data distribution is shown in Figure 39.  The population within mineralised 

domains has a mean of 6825ppm Cu and in non-mineralised areas a mean of 429ppm Cu. 

 

 High Grade Copper Treatment 14.3

A review of the copper composite data was undertaken to identify any outlier assays that may 

require consideration during grade interpolation.  The 3m copper composites within mineralised 

domains were log10 transformed and plotted as a log-probability graph (Figure 37).  A clear 

continuum in the graph between 1200ppm and 30000ppm copper supports the observations from 

core and made during resource domaining, that being, the copper mineralization appears to be of 

the same event and that more intense veining/replacement leads to higher grades.  The sixty-seven 

composites with grades greater than 30000ppm that plot as outliers in the log-probability also plot 

spatially as individual, dual/triple or clustered samples.  These outliers were selected for high-grade 

treatment during grade interpolation. 

The high grade copper composites have been used uncut in grade interpolation however their area 

of influence has been restricted to a 50mX50mX25m volume surrounding their location (Table 27).   

This action will preserve high grades within the estimate and will reflect the geological event 

controlling their distribution. 
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Figure 37:  Log-probability plot, copper composites.  High grade treatment threshold set at 

30000ppm Cu. 
 

As validation that 30000ppm Cu is a reasonable threshold, two check interpolation runs were 

undertaken with restrictions set at 44800ppmCu and at no-restriction.  Swath plots presented at 

Figure 38 show that 30000ppmCu is a reasonable level to apply the restriction there is no significant 

deviation of grade from the other trial and then only where there is clustering of high grade copper 

intercepts on section lines (reflecting the restriction of these grades to their immediate vicinity in 

interpolating copper grades).  The grade differential between the 30000ppm Cu restricted influence 

model and the uncut model cuts 1.9KT of contained copper from the estimated Measured 

Resources, 2.7KT from the Indicated Resources and 9.2KT from the Inferred resources. 
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Figure 38:  Swath plot of high grade copper restriction threshold trials. 
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 Block Model Details 14.4

Details of the BKM 2017 Resource Estimate VulcanTM block model are listed below.  Domain 

triangulations and the block coding details are listed at Table 26.  

Block Model Details 

 

Model name          : BK_postestimate_2017 

Format              : extended 

Structure           : non-regular 

Number of blocks    : 428775 

Number of variables : 12 

Number of schemas   : 2 

Origin              : 0.000000 0.000000 0.000000 

Bearing/Dip/Plunge  : 90.000000 0.000000 0.000000 

Created on          : Wed Jun 21 09:23:46 2017 

Last modified on    : Fri Jun 28 12:24:12 2017 

Model is indexed. 

 

Variables       Default    Type       Description 

------------------------------------------------------ 

estdom            5.0      short      Estimation domains 

cuok            -99.0      short      Cu ppm; Ordinary Kriged estimate 

flagok          -99.0      short      Flag if estimated in OK (pass 1-3 in estdom >5<100) 

plus flag 4 and 5 for estdom = 5 

kvar            -99.0      float      OK variance 

numbsamp        -99.0      short      Number of composites OK 

numbdhs         -99.0      short      Number of holes OK 

avdist          -99.0      short      Av distance of selected samples OK 

class           -99.0      short      Classification 1Meas 2Indic 3infer 

pit2016         -99.0      byte       in April 2016 PEA pit shell (1) 

allmin          -99.0      short      all mineralised domains (estdom 17-95) 

dbddoms         -99.0      short      domains for assigning DBD; SoilOx; surfaceconcern; 

deepconcern; ok 

dbdregress      -99.0      float      DBD regression with Fe or stamped av DBD 

 

Schema <parent> 

Offset minimum : 768200.000000 9931400.000000 100.000000 

       maximum : 769250.000000 9932900.000000 600.000000 

Blocks minimum : 25.000000 25.000000 10.000000 

       maximum : 25.000000 25.000000 10.000000 

  No of blocks : 42 60 50 

 

Schema <subblock> 

Offset minimum : 768200.000000 9931400.000000 100.000000 

       maximum : 769250.000000 9932900.000000 600.000000 

Blocks minimum : 5.000000 5.000000 2.000000 

       maximum : 25.000000 25.000000 10.000000 

  No of blocks : 210 300 250 

 

 Copper Grade Interpolation 14.5

Ordinary Kriging was employed as the copper interpolation method.  The kriging neighborhood 

investigation and experimental variography report is included at Appendix 16.  Key features of the 

mineralisation and domaining identified in the investigation are: 
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 The general consistency of copper grades within and between the estimation domains. 

 Experimental semi-variograms were assessed for all domains.  Variogram models involving a 

nugget and two spherical structures were fitted to all semi-variograms and primary 

directions reflect the overall geometries of the modeled domains. 

 Blocks outside of modeled domains were estimated by the inverse distance squared 

interpolator. 

Copper grade interpolation was undertaken in five passes, reflecting the block proximity to drilling 

data and block relationship with mineralization domains.  Details of the runs are listed in Table 27.  

In summary: 

 Pass 1:  Within modeled mineralised domains and search radii of nominally 

100mX70mX20m (runs ok017a, ok025a, ok030a, ok060a and ok095a).  Composites within all 

domains can inform blocks within domains, composites outside of domains are not used.  

Five search ellipsoids orientations are employed, each reflecting the overall geometry of the 

domains they best fit (as shown in Table 26 and Figure 36).  A minimum of 8 and maximum 

of 40 composites are used to generate block grades.  Octant search parameters are 

employed with a minimum of 6 octants to be informed before a grade is interpolated 

(except domain 95).  Copper grades greater than 30000ppm are restricted to estimate 

blocks within a radius of 50mX50mX25m. 

 Pass 2:  Within modeled mineralised domains and search radii of nominally 

200mX150mX40m (runs ok017b, ok025b, ok030b, ok060b and ok095b).  Composites within 

all domains can inform blocks within domains, composites outside of domains are not used.  

Five search ellipsoids orientations are employed, each reflecting the overall geometry of the 

domains they best fit (as shown in Table 26 and Figure 36).  A minimum of 4 and maximum 

of 40 composites are used to generate block grades.  Octant search parameters are 

employed with a minimum of 4 octants to be informed before a grade is interpolated 

(except domain 95).  Copper grades greater than 30000ppm are restricted to estimate 

blocks within a radius of 50mX50mX25m. 

 Pass 3:  Within modeled mineralised domains and search radii of nominally 

230mX180mX60m (runs ok017c, ok025c, ok030c, ok060c and ok095c).  Composites within 

all domains can inform blocks within domains, composites outside of domains are not used.  

Five search ellipsoids orientations are employed, each reflecting the overall geometry of the 

domains they best fit (as shown in Table 26 and Figure 36).  A minimum of 2 and maximum 

of 40 composites are used to generate block grades.  Octant search parameters are 

employed with a minimum of 4 octants to be informed before a grade is interpolated 

(except domain 95).  Copper grades greater than 30000ppm are restricted to estimate 

blocks within a radius of 50mX50mX25m. 

 Pass 4:  Outside of modeled mineralised domains, sample selection of only those 

composites with greater than 2000ppm copper grades, outside of the modeled mineralised 

domains and within a search radius of 25mX25mX10m (run cuid5a).  All other parameters 

are the same as for the Pass 1 for domain 60 except a minimum of 3 and maximum of 10 



Qualified Person’s Report on the Mineral Resources, Beruang Kanan Main Zone, July 2017. 

 

112 
 

composites applied and the octant search criteria removed.  Copper grades greater than 

10000ppm are restricted to estimate blocks within a radius of 25mX25mX10m. 

 Pass 5:  Outside of modeled mineralised domains, sample selection of only those 

composites outside of the modeled mineralised domains and within a search radius of 

250mX200mX60m (run cuid5b).  All other parameters are the same as for the Pass 1 except 

a maximum of 10 composites applied and the octant search criteria removed.  Copper 

grades greater than 2000ppm are restricted to estimate blocks within a radius of 

25mX25mX10m. 

Table 28 shows that grade interpolation process ran as planned with 98% of the blocks within the 

mineralised domains being estimated in passes 1 and 2 and 325 blocks estimated outside of the 

mineralised domains in pass 4. 
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Table 27:  Copper Grade Interpolation - Estimation Run Details. 
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Table 27 continued.  Copper Grade Interpolation - Estimation Run Details. 
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Table 28:  Copper Grade Interpolation - Estimation Run Performances. 

   

 

 Tonnage Factors 14.6

The tonnage factors were stamped onto the model according to the following: 

 Soil and oxide domain: 

o TIN surface “10_Base_Soil_Surface_20170511.00t”, 

o BM Variable “dbddoms” = 2 

o Tonnage Factor variable “dbdregress” = 1.77 t/m3 

 Surface clay/poor-recovery heterogeneous domain:   

o TIN surface “a_Base_Surf_recovIssue_Solid_20170611.00t” 

o BM Variable “dbddoms” = 3 

o Tonnage Factor variable “dbdregress” = 2.25t/m3 

 Deep heterogeneous and variable porous domains: 

o TIN surface “a_solid-Hetrogeneous_poss_bias_SG.00t” 

o BM Variable “dbddoms” = 4 

o Tonnage Factor variable “dbdregress” = 2.61t/m3 

 Homogeneous and predominantly non-porous domain: 

o Default below topography and not included in above TIN surfaces 

o BM Variable “dbddoms” = 1 

o Tonnage_Factor = (0.025 * Block_Fe_OK_grade + 2.65) t/m3 

 

 Model Validation 14.7
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The resource block model coding was validated visually against both the mineralization domain 

models and the coded composites. 

The copper grade interpolation was cross-checked against the composite data both statistically 

(Figure 39) and spatially on screen and by swath plots (Figure 40).  An ID2 check estimate and a 

composite selection methodology check estimate (octant search parameters removed) were 

generated and correlate well with the grade distribution of the BKM 2017 resource block model.  

The BKM copper grade interpolation strategy has produced a resource model that adequately 

reflects the grade distribution identified in both the close and broad spaced drilling of the project 

area. 

 
Figure 39:  Histograms showing comparison between 2017 resource model Copper grades and 

Composite Copper grades. 
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Figure 40:  Block Model Validation.  Northing Swath Plots. 
 

 Classification 14.8

The resources at Beruang Kanan as estimated in 2017, being the subject of this report, are classified 

as Measured, Indicated and Inferred Resources under guidelines set out in the Canadian National 

Instrument 43-101 (CIM Definition Standards).  The key considerations in assigning this 

classification are as follows and risk reduction associated with these criteria will assist with 

expanding the Indicated and Measured Resources by assigning higher classifications to the 

Indicated and Inferred Resources in future estimates: 

 Low to moderate risk associated within the three volumes showing significant intervals of 

poor core recovery and variable physical properties reducing confidence in the assay and 

DBD samples used to determine the copper estimate and tonnage factors for these zones. 

 Low risk associated with the current drill spacing and orientation in reliably testing Indicated 

mineralisation in the north of the deposit where mineralisation is tested only by westerly 

drilled holes. 

 Low risk associated with the unknown suitability of the sample comminution and sub-

sampling strategy employed by historic workers 

 Low risk associated with inability to directly validate historic data 

 

The classification process involved: 

 Utilising findings from a conditional simulation study undertaken in early 2016 and designed 

to determine the maximum (optimal) drill/sample spacing for defining Measured, Indicated 
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and Inferred resources at BKM (Appendix 17), in particular the material most likely to be 

mined within the first four years of production (as defined in the PEA study).  The 

conditional simulation study addresses estimation confidence based on grade variability 

throughout the deposit.  The study shows: 

o that at the 2015 drilling configuration; 

 No Measured Resources could be assigned, 

 40% of the material in the first four year’s production could be assigned 

Indicated classification, and 

 57% of the material in the PEA pit could be assigned Indicated classification 

o With the proposed 2016-17 drilling program (infill to 50mx50m spacing); 

 56% material in the first four year’s production could be assigned Measured 

classification with the remainder comfortably assigned Indicated 

classification. 

 Confidence in the remaining resources in the PEA pit will be significantly 

increased. 

 Defining volumes of the resource for measured resource consideration by: 

o Delineating the mineralisation where geological and grade continuity is proven by 

holes drilled at orientations other than the primary westerly testing direction. 

o Identifying volumes of the mineralisation where copper grades were estimated; 

 in the first interpolation pass, 

 with more than 35 composites, 

 with the average composite distance being less than 50m, 

 with composites being sourced from more than three drillholes (mostly more 

than six drillholes), 

 with a Kriging variance of less than 0.2. 

o Defining exclusion volumes where confidence in copper grade estimate is 

compromised by poor core recovery and confidence in tonnage factors is 

compromised by suspected selective sampling and low sample numbers where 

material heterogeneity exists. 

 Defining volumes of the resource for exclusion from Measured and Indicated resource 

consideration by: 

o Identifying volumes of the mineralisation where copper grades were estimated; 

 in the second and third interpolation pass, 

 with less than 35 composites, 

 with the average composite distance being greater than 50m (mostly greater 

than 75m), 

 with composites being sourced primarily from 3 to 6 drillholes (but can be 

significantly more), 

 with a Kriging variance of greater than 0.2 (mostly 0.3 to 0.4). 

o identifying all mineralisation not belonging to modeled estimation domains. 
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 Two classification TIN solids “a_Measured.00t” and “a_Inferred.00t” were generated from 

the criteria listed above and employed to stamp the Measured and Inferred classification 

onto the 2017 block model.  Resources within the upper Surface clay/poor-recovery 

heterogeneous domain “a_Base_Surf_recovIssue_Solid_20170611.00t” were restricted 

from being classified as Measured Resources. 

 By default any resources not classified as Measured or Inferred are classified as Indicated 

Resources.  The location of the Measured, Indicated and Inferred resources is presented at 

Figure 41. 

 

Table 29 shows that copper grades for 96% of the Measured Resources and 87% of the Indicated 

Resources were interpolated in the first pass of the estimation runs.  This pass has most stringent 

criteria in selecting samples for estimating block grades (Table 27) as reflected by the statistics 

listed in Table 29.  In contrast 44% of Inferred resources were interpolated in the first pass of 

estimation runs. 

98% of the Measured Resources are contained within the 2016 PEA pit.  45% of the mineralisation 

within the PEA pit has a Measured Mineral Resource classification, 50% an Indicated classification 

and 5% an Inferred Classification (all Inferred resources are located proximal to the final pit shell 

position). 

 

  
Figure 41:  Location of Indicated Resources.  Remaining mineralisation classified as Inferred 

Resources. 
 

Table 29:  Statistics on data selection criteria for Measured, Indicated and Inferred resources. 
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The Beruang Kanan 2017 Resource Estimate and Block Model are known at a Measured, Indicated 

and Inferred level of confidence (NI 43-101) at a global or overall scale.  The Inferred resources are 

not suitable for any detailed studies or investigations requiring a high degree of local resource 

confidence (such as engineering or metallurgical studies) other than for the preparation of a 

Preliminary Economic Assessment Study and for planning purposes for programmes designed in 

improving local and global resource confidence or resource expansion. 

The following details the technical areas considered in classifying the BKM 2017 Copper Resource 

Estimate; 

 Geological understanding (geological and copper grade continuity): 

KSK and joint venture workers have undertaken sufficient work to understand the style(s) of 

mineralization at BKM for the classification of Measured Resources.  The geological and 

grade continuity is based on recent interpretations undertaken as part of this and the 

previous (2014-15) resource estimation processes.  The core logging and other observations 

fit with the interpretation that mineralization is vein style and hosted mostly within a 

structurally complex zone (shear or thrust coupling/ramping/divergence) and the 

observations from a comprehensive petrology study. 

Geological and grade continuity has been tested by holes drilled at orientations other than 

the primary testing direction of 270degrees in volumes of the mineralisation classified as 

Measured Resources.  Of concern regarding confidence in the Indicated and Inferred 

mineralisation is that: 

o Surface mapping does not recognize the interpreted major thrust directions of ~090 

and ~110 degrees used in directing the overall geometry of mineralization and where 

mineralisation thins and copper grade tenor diminishes the grade continuity is 

assumed by extrapolation from volumes where continuity is confirmed. 

o The vein mineralization continuity is not understood and may be at orientations 

other than that described by the overall geometry of the mineralization which 

presents as a higher risk to local estimates where mineralisation is thinner and of 

lower grade tenor. 

 

 Drilling density and configuration: 

The drilling is mostly oriented at -60O towards 270O and at nominal 50m centres along 50m 

spaced grid lines over the main zone of mineralization.   Measured Resources have been drill 

tested at alternate orientations.  Of concern regarding confidence in the Indicated and 

Inferred Resources is that: 
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o There has been no investigation into attitude of the mineralised veins/vein-sets and 

therefor no evaluation as to the suitability of drill hole orientation wrt the 

mineralization. 

o The drill density is such that, given the vein-style mineralization hosting copper, the 

estimate can only be considered for classification at a global scale where continuity 

is not proven at local scale by alternate drilling directions. 

 

 Sample location: 

The collar locations of holes are considered well known.  Down hole survey information is 

lacking for 30 of the holes drilled into the BKM Main Zone mineralisation.   Of concern 

regarding confidence in the resource estimate is that: 

o Although the locations of samples from these holes delineating the mineralization 

cannot be validated, the reasonable predictability of hole trace locations for those 

with survey information lends support to the reliability of hole traces defined by a 

single collar survey azimuth and declination.  The 2015 drilling results support the 

earlier hole results indicating that collar location issues are likely to pose only a 

minor risk to the estimate.  The sample locations are considered well enough 

established to consider the BKM resource estimate for classification at a global scale. 

 

 Primary sample size: 

The mineralization has been tested primarily with HQ triple-tube core however holes have 

been drilled at sizes of PQ, NQ and BQ.  Workers for the pre 2015 drilling employed a 

nominal 3m sample interval (8% of samples within mineralisation) and a significant number 

of 2m intervals were sampled by workers in the 2015 drilling campaign (9% of samples 

within mineralisation).   Of concern regarding confidence in the resource estimate is that: 

o There is an observed copper grade tenor shift of 26% between the NQ-BQ drill core 

samples (lower) and the PQ-HQ drill core samples.  This is most likely due to natural 

grade variability throughout the mineralization but may reflect a fundamental 

sampling error effect in dealing with inherent heterogeneity of the mineralization.  

The dataset for the 2017 BKM resource estimate now comprises of <10% samples 

from NQ/BQ drilling which are spatially interspersed with HQ/PQ samples and the 

impact of any sampling error, if present, on the 2017 resource estimate will be 

minimal. 

o The large primary sample size and the sample comminution and reduction process 

employed are not theoretically ideal (according to Gy’s generalized sampling 

nomogram) however the relatively narrow band of copper assays within the 

mineralization suggests that any issues may not be of significance when the risk is 

assessed at the global scale.  The coarse crush duplicate analysis undertaken in the 
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2015 and 2016-17 QC programme shows no concern wrt sample reduction 

procedures effect on copper assay reliability. 

 

 Sample preparation and assay: 

Large mineralised samples (2m and 3m lengths) were crushed to -4mm (3m samples) and -

2mm (2m samples) before being sub-sampled to 1kg for pulverizing.  All digests were 

conducted by 3 acid digest.   Of concern regarding confidence in the resource estimate is 

that: 

o The sample comminution and reduction process employed are not theoretically ideal 

(according to Gy’s generalized sampling nomogram) however the relatively narrow 

band of copper assays within the mineralization suggests that any issues may not be 

of significance when the risk is assessed at the global scale.  The QC evaluation of the 

coarse crush and split duplicates undertaken during the 2015 and 2016-17 drilling 

campaigns showed no concern regarding sample preparation procedures on the 

reliability of copper assays for the BKM resource estimate. 

o Three acid digests are akin to total digests.  This is only an issue if copper silicates are 

present within the mineralization at BKM.  There is one recording of the copper 

silicate, chrysocolla, in an early thin section report and none in the 2017 petrology 

work.  Three acid digests will give total copper content of samples and hense the 

2017 BKM resource estimate is a total copper estimate.  Sequential digests, currently 

being undertaken, are required of mineralised samples to obtain recoverable copper 

assays for use in future resource and reserve estimates. 

 

 Assay data quality: 

The 2015 assay QC programme and QC work undertaken by ENJ-KSK contains sufficient 

quality control samples to assess reliability of the copper assays.  Earlier work by OX-KSK 

contained limited quality control samples and there were no quality control samples 

submitted with assays for the early work undertaken by KSK (pre 2002).   Of concern 

regarding confidence in the resource estimate is that: 

o Quality control samples submitted with the 2015, 2016-17 KSK programmes show 

that the copper assaying for these periods are of acceptable quality for classifying 

resources. 

o Quality control samples submitted with the ENJ-KSK programme show that the 

copper assaying for this period is of acceptable quality for classifying resources. 

o Quality control samples submitted with the OX-KSK programme show that there may 

be issues with copper assays from early batches of their work, however only one 

hole is affected by this issue and therefor assays from this period are of acceptable 

quality for classifying resources.  Resources in the proximity of the affected hole 

have been classified as Inferred. 
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o The copper assays data population from the early OX-KSK and early KSK work is 

comparable with the assay population from the 2015 KSK and ENJ-KSK work, leading 

H&A to conclude that, even though there is limited/no quality control on the early 

work, the copper assays from these periods are suitable for inclusion in the BKM 

2017 Resource Estimate and acceptable for classifying resources. 

 

 Tonnage factors: 

Dry Bulk Density measurements were taken from core during KSK 2015 and 2016-17 drilling 

programmes.   Of concern regarding confidence in the resource estimate is that: 

o Diminished confidence in the tonnage factors applied to the resources from two 

heterogeneous and variably porous areas of the BKM mineralisation has occurred 

due to low DBD numbers and suspected sample selectivity.  Mineralisation in these 

areas have been held back from being classified as Measured resources. 

 

 Resource copper grade interpolation: 

The copper grade has been estimated by ordinary kriging interpolation methods.   Of 

concern regarding confidence in the resource estimate is that: 

o The resource estimate reconciles well with the source (composite) dataset and 

compares well with alternative estimates utilising ID2 methodologies and various 

check high grade restriction and composite selection strategies.  The copper grade 

interpolation strategies are robust for the BKM estimate and acceptable for 

classifying the resource at the local scale. 

 

 Copper Resource Table and GT Curves 14.9

The Measured Indicated and Inferred Copper Resources at Beruang Kanan Main is tabulated at 

Table 30 and presented in the Grade-Tonnage curve in Figure 42. 

Details within the 2016 BKM PEA study where the life of mine schedule was developed utilizing a 

variable elevated cut-off grade strategy that is optimized over time to maximize the project value. 

The optimized cut-off grade ranges between the Break Even Cutoff Grade of 0.09% Cu (Leachable) 

and an elevated cut-off up to 0.11% Cu (Leachable) over the life of the project. This equates to a Cu 

(Total) cut-off grade range of approximately 0.16% to 0.20%. Therefore the use of a resource cut-

off of 0.2% Cu (Total) can be considered appropriate for the 2017 Resource Estimate.  0.2% copper 

is also a natural or geological cut in drill intervals that intercept significant and modeled 

mineralisation.   
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In addition, H&A has reviewed parameters utilized for determining reporting cuts from similar 

deposits and uncovered that, utilising a similar approach and parameters as those in the BKM PEA: 

 GeoVector Management Inc. determined a 0.2% copper reporting cut for the Las Posadas 

Copper Deposit, Chile, as part of PEA prepared for Global Hunter Corp. (October 2012). 

 Tetra Tech Inc. determined a 0.25% copper reporting cut for the Zonia Copper-Oxide 

Deposit, Arizona, USA, as part of a resource report prepared for Cardero Resource Corp. 

(December 2015). 

H&A is of the opinion that 0.2% Cu is an appropriate base case reporting cut in stating the BKM 

mineral resources and that any upward movement in reporting cut to 0.3%Cu (based on any 

sensitivity studies) would not materially alter the reported Measured, Indicated or Inferred 

Resources (refer Figure 42). 

Table 30:  Tabulated Copper Resources - Beruang Kanan Main [Measured Indicated and Inferred 
Classified Resources reported separately]. 

Measured Mineral Resources 

Reporting cut 

(Cu %) 

Tonnes 

(‘000) 

Cu Grade 

(Cu %) 

Contained Cu 

(‘000 tonnes) 

Contained Cu 

(‘000,000 lbs) 

0.2 20.5 0.7 147.7 325.7 

0.5 15.4 0.8 126.8 279.6 

0.7 8.5 1.0 85.8 189.2 

 

Indicated Mineral Resources 

Reporting cut 

(Cu %) 

Tonnes 

(‘000) 

Cu Grade 

(Cu %) 

Contained Cu 

(‘000 tonnes) 

Contained Cu 

(‘000,000 lbs) 

0.2 28.7 0.6 174.9 385.7 

0.5 16.9 0.8 127.7 281.6 

0.7 7.7 1.0 73.8 162.7 

 

Inferred Mineral Resources 

Reporting cut 

(Cu %) 

Tonnes 

(‘000) 

Cu Grade 

(Cu %) 

Contained Cu 

(‘000 tonnes) 

Contained Cu 

(‘000,000 lbs) 

0.2 17.7 0.6 109.3 241.0 

0.5 12.1 0.7 86.2 190.1 

0.7 4.7 0.9 41.9 92.4 

Notes: Mineral Resources for the Beruang Kanan Main Zone mineralization have been estimated in conformity with generally accepted CIM 

“Estimation of Mineral Resource and Mineral Reserves Best Practices” guidelines.  In the opinion of Duncan Hackman, the block model Resource 

Estimate and Resource classification reported herein are a reasonable representation of the copper Mineral Resources found in the defined area of 

the Beruang Kanan Main mineralization.  Mineral Resources are not Mineral Reserves and do not have demonstrated economic viability. There is no 

certainty that all or any part of the Mineral Resource will be converted into Mineral Reserve.  Computational discrepancies in the table and the body 

of the Release are the result of rounding. 
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Figure 42:  Copper Grade Tonnage Curves.  Beruang Kanan Resources. 
 

H&A details the current tenure and permitting status of the KSK CoW (incorporating the Beruang 

Kanan Main Zone mineralisation) in Section 4.2.  KSK has signed a MOU with the Government of 

Indonesia covering items to amend in the KSK contract of work, a requirement stipulated by the 

Government to align existing CoWs with the current Indonesian Mining Law.  All details of the 

amendments have not been finalized, however the continuation of the CoW is clearly stated in the 

MOU. XXX 

H&A is not aware of any current legal, political, environmental, permitting, taxation, socio-

economic, marketing or other risks that could materially affect the potential development of the 

mineral resources at BKM.  

 

 Comparison with 2015 Resource Estimate 14.10

The previous, 2015 resource estimate at BKM was reported as: 

 Indicated Resources: 15MT @ 0.7%Cu or 105KT of contained copper at a 0.2% reporting cut. 
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 Inferred Resources: 49.7MT @ 0.6%Cu or 298KT of contained copper at a 0.2% reporting 

cut. 

The 2015 resource drilling programme undertaken by KSK was designed to delineate the extent and 

continuity of the BKM mineralisation and the 2016-2017 resource drilling program designed to test 

primarily for geological and grade continuity of the BKM mineralisation.  Both programmes were 

completed successfully, meeting their objectives, where the 2015 drilling resulted in an increase in 

previously estimated resources (contained copper increase of 105KT (Indicated) and 18KT (Inferred) 

over the 2014 resource estimate) and the 2016-2017 drilling has consolidated this increase by 

facilitating the classification of the BKM mineralisation into 31% Measured Resources and 43% 

Indicated Resources, with 26% remaining as Inferred Resources (NI 43-101, at 0.2% copper 

reporting grade). 

A Northings Swath Plot (Figure 43) shows that mineralisation has been expanded in the south of the 

deposit and that the estimated copper grade, in general, has improved marginally across the 

deposit 

 

Figure 43:  Northing Swath Plot.  2017 and 2015 BKM resouce estimates. 
 

In April 2016 a Preliminary Economic Assessment ("PEA") mine plan was based on a subset of the 

2015 Mineral Resource comprising Indicated Resources of 14.2 million tonnes at 0.66% Cu and 

Inferred Resources of 34.5 million tonnes at 0.54% Cu (at ~0.16% Cu cut-off), the mineral inventory 

or the 2017 resource within the April 2016 conceptual PEA open pit design now comprises (at 

0.20% Cu cut-off): 

 Measured Resources of 20.2 million tonnes at 0.7% Cu (141.4k tonnes of copper) 

 Indicated Resources of 25.8 million tonnes at 0.6% Cu (154.8k tonnes of copper) 
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 Inferred Resources of 3.2 million tonnes at 0.6% Cu  (19.2k tonnes of copper) 

 

15 Mineral Reserve Estimates 

There are no advanced project investigations to report for the BKM mineralization (Items 15 to 23, 

NI 43-101).  KSK reported on a Preliminary Economic Assessment Study in May 2016.  A brief 

project description from this study follows. 

16 Mining Methods 

BKM is amenable to a low strip ratio open pit mining approach utilizing a conventional truck and 

shovel based mining methodology. 

17 Recovery Methods 

Heap Leaching, Solvent-Extraction/Electrowinning processing is proposed for recovering copper 

from the BKM mineralisation. 

18 Project Infrastructure 

Siteworks including the following were proposed for establishing mining operations at BKM: 

 Bulk Earthworks, including: 

o Haul Roads 

o Diversion Channels 

o Heap Leach Pad 

o ROM Pad/Secondary Crusher 

o SX-EW pad 

o Raffinate pond 

o Power Station Pad 

o Lime Pad 

o Pump Station Pad 

o Environmental Dam 

o Accommodation Camp Pad 

o Stormwater HDPE Lined Dam 

 Stormwater Management 

 Access and Service Roads 

 Power Supply (20MW peak load power) 

 Water Supply 

 Pit dewatering 

 Mine Infrastructure, including: 

o Offices and associated buildings for staff and contractors 



Qualified Person’s Report on the Mineral Resources, Beruang Kanan Main Zone, July 2017. 

 

128 
 

o Workshops 

o Fuel Storage 

o Explosives Magaxines 

o Dewatering equipment 

 Process Plant Infrastructure, including: 

o Motor control centres 

o Control room 

o Laboratory 

o Gate house 

o Workshop 

o Store 

o Offices and associated buildings 

 Accommodation Camp 

 Utilities, including: 

o Potable Water treatment plant 

o Sewage Treatment System 

o Communications 

o Fencing 

o Weighbridge 

 

19 Market Studies and Contracts 

Assumes that BKM will produce copper cathode that attracts an LME (London Metal Exchange) “A” 

Grade Copper Price and assumes that it will met the required quality and physical properties to 

command the associated price premium.  However if the product is not LME accredited, a discount 

to the copper price may be negotiated by a future buyer. 

KSK sourced an independent copper price forecast from Wood Mackenzie (Woodmac). Woodmac 

are a recognized international consulting and research group providing market analysis across a 

broad spectrum of commodities.  The forecast copper price schedule ranges between US$2.60/lb to 

US$3.65/lb over the life of the project (averaging US$3.25/lb). 

 

20 Environmental Studies, Permitting and Social or Community Impact 

 

The senior management team at KSK has extensive experience with mining projects in Indonesia 

and fully understands the importance of conducting all aspects of mining activities in an 

environmentally and socially responsible manner to ensure the success of the project.  Specifically, 

as stated in the PEA, KSK is committed to: 
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 Complying with all applicable Indonesian environmental and social laws and regulations 

pertaining to mining operations; 

 Adopting an inclusive and transparent approach with all stakeholders, with a focus on local 

communities and Indigenous Peoples; 

 Appling Best Available Technology (BAT) and Good International Industry Practice (GIIP) to 

the design and operation of mining activities at the BKM Project; and, 

 Leaving a positive legacy subsequent to cessation of mining activities. 

 

KSK have undertaken first pass waste and ore acid rock drainage/metal leaching (ARD/ML) study 

(static test work), surface water quality and aquatic ecology (dry season) and terrestrial flora and 

fauna (both dry and wet season) investigations.  In addition, an automated weather station has 

been installed at site providing site-specific climate date since November 2016.  KSK plans to 

undertake the following environmental baseline studies: 

 Continuation of site-specific meteorology data collection, 

 Continued regular surface water quality monitoring, 

 Hydrology assessment, 

 Hydrogeology assessment, 

 Acid rock drainage/metal leaching (ARD/ML) – Phase II kinetic test work, 

 Soils, 

 Wet season aquatic ecology, 

 Air quality and noise. 

 

Future social and health baseline studies will include: 

 Demographics 

 Livelihood 

 Economics 

 Cultural heritage 

 Public health 

 

The PEA outlines the likely effects that BKM will have on the environment and community and 

general approaches that are to be considered in the ongoing feasibility study, which will be further 

advanced and detailed during the AMDAL process.  It also outlines the permitting requirements for 

the project that KSK must obtain before mining can commence at BKM.  The four key approvals or 

permits that are required in support of the Mine Construction Permit are: 

 Government of Indonesia Feasibility Study (KSK advises that this is currently in progress and 

expected to be completed by Q1 2018); 

 ESHIA (called AMDAL in Indonesia) and associated Environmental License; 
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 Mandatory 5-Year Reclamation and Mine Closure Plans; and 

 Borrow-to-Use Forestry Permit (IPPKH) for mining activities in forestry land. 

 

KSK will be directed by requirements documented in 62 legislated, regulated and decreed acts, 

regulations, procedures and guidelines in constructing and operating BKM. 

 

21 Capital and Operating Costs 

The estimated initial and sustaining capital costs developed for the BKM Project are listed in Table 

31. 

Table 31:  Initial and sustaining capital costs 

  

 

The C1 operating costs are listed in Table 32 (including sustaining and closure capital, excluding 

offsite transport of cathode and royalties).  Offsite transport (by truck and barge) is estimated at 

US$111.680/tonne. This equates to US$19.8M of cathode transport costs over the life of mine.  

Royaties are set at 4%, totalling US$63.5M over the life of mine. 
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Table 32:  C1 operating costs (including sustaining and closure capital, excluding offsite transport 
of cathode and royalties) 

 

 

22 Economic Analysis 

The results of the Base Case economic analysis, and the key underlying assumptions, are provided 

in Table 33 and presented over time in Figure 44.  

Table 33:   Base Case economic analysis. 
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Figure 44:  Base Case economic analysis. 
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23 Adjacent Properties 

KSK Projects: 

The following main projects have also been the subject of exploration activities within the KSK CoW 

(refer Figure 45 for location wrt Beruang Kanan): 

 Baroi - Central and Far-East Prospects (Au, Cu, Ag, Mo):  Vein-hosted mineralization in 

volcanic and sedimentary rocks.  Veined material consistently returns copper grades of 1-5% 

and elevated Zn, Ag and Pb.  The Central zone also contains elevated Au grades (1-3g/t). 

Baroi is 17km from BKM. 

 Beruang Tengah - Eastern (Au, Cu) and Western (Au) Prospects.  Beruang Tengah is 4km 

from BKM. 

 Mansur Prospect (Cu Au).  Mansur is 25km from BKM. 

 Beruang Kanan - North Polymetallic (also known as BKZ, Pb, Zn, Cu, Ag, Au), West and South 

(Cu, Au) Prospects.  These prospects are proximal to BKM. 

These prospects have geological, geochemical and alteration characteristics that are consistent with 

mineralization being associated with porphyry intrusives and intrusive related vein systems 

(Munroe and Clayton, 2006).  Mineralization has been identified at all of these prospects and they 

are the target ongoing exploration.  To this date none of the prospects have been subjected to 

drilling to the extent of that directed at BKM.  Detailed descriptions of the geology and 

mineralization are reported by Munroe and Clayton (2006).  Press releases by KSK (through Asiamet 

Resources) highlight significant rockchip and channel sample results from BKZ (release dated 9th 

June 2017) and rockchip samples from Beruang Kanan West (release dated 19th July 2017).  These 

areas and Beruang Kanan South are currently being evaluated by surface mapping and sampling by 

KSK with the aim of discovering significant additional resources at Beruang Kanan. 

Companies working within KSK CoW District: 

In 2015 KSK determined that: 

“Two IUPs abut the KSK CoW; to the east, the tenure is held by PT. Kahayan Mineral, and to 

the north by PT. Persada Makmur Sejahtera.  There is no information readily available on 

the activities undertaken by these companies. 

There are further IUPs to the south of the KSK CoW.  These do not adjoin the CoW.” 

In 2017 KSK, due to issues in accessing the GOI website, could not update their knowledge of other 

workers within the vicinity of the KSK CoW. 
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Figure 45:  Geological setting and location of prospects and main geochemical anomalies in the 

KSK CoW (after Munroe and Clayton 2006). 
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24 Other Relevant Data and Information 

Other than that included in this report, there was no relevant data or information offered to or 

uncovered by H&A during the course of generating the BKM 2017 Resource Estimate. 

 

25 Interpretation and Conclusion 

The Beruang Kanan Main Zone 2017 Copper Resource Estimate is tabulated at Table 30.  It is 

estimated that there are 147.7KT of contained copper classified as Measured Resources, 174.9KT of 

contained copper classified as Indicated Resources and 109.3KT of contained copper classified as 

Inferred Resources at the anticipated economic and natural/geological grade cut of 0.2% Cu.  The 

resource estimate was conducted under the auspices of the Canadian National Instrument 43-101 

and classified under the guidelines set out in the Instrument. 

The covellite, chalcocite, bornite and chalocpyrite replacement of pyrite in vein style mineralization 

is hosted in sheared and blocky sediments and volcanics within an interpreted thrust fault-coupling 

or ramping zone.  The BKM area has been tested by 267 diamond drillholes which defines a 

mineralised area with dimensions of 1300mN, 800mE and a depth of 450m containing 33 

interpreted zones of mineralisation.  These zones have been intercepted by 213 of the 267 holes.  

There is potential for satellite bodies of mineralisation to be discovered towards the east and south 

of BKM and at depth in repeat structural setting. 

The risk associated with the current resource estimate is reflected in the assigned Measured, 

Indicated and Inferred classifications.  The drilling density and orientation suitability, primary 

sampling reliability, certainty in geological and grade continuity, tonnage factor representivity, 

sample reduction strategy suitability and the unknown reliability of historic assay data are the key 

factors in determining the resource classification.  The completed 50mX50m spaced drilling at BKM 

is deemed statistically acceptable for assigning Measured and Indicated Resource classifications 

however only those resources with confirmed geological and grade continuity gained from holes 

drilled at orientations other than, and in addition to, the predominant westerly orientation have 

been assigned the Measured Resource classification.  Volumes of the mineralisation where 

confidence in copper grade and tonnage factors is questioned, due to drill core recovery issues and 

dry bulk density sample representivity, have been restricted to Indicated and Inferred Resource 

Classifications.  Geological and grade continuity (thicker and higher grade domains) and grade 

interpolation confidence are the primary factors in separating Indicted from Inferred Resources at 

BKM. 

The BKM mineralisation has been classified into 31% Measured Resources and 43% Indicated 

Resources, with 26% remaining as Inferred Resources (NI 43-101, at 0.2% copper reporting grade).  

In April 2016 a Preliminary Economic Assessment mine plan, based on the 2015 Mineral Resource, 

generated a pit outline which now comprises (at 0.20% Cu cut-off) 20.2 million tonnes at 0.7% Cu 
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(141.4k tonnes of copper) Measured Resources, 25.8 million tonnes at 0.6% Cu (154.8k tonnes of 

copper) Indicated Resources and 3.2 million tonnes at 0.6% Cu  (19.2k tonnes of copper) Inferred 

Resources from the 2017 BKM Resource Estimate. 

Risks associated with the 2017 BKM resource estimate can be better understood or alleviated with 

further work on the project which will involve infill drilling and appropriate studies on core and 

sampling protocols (particularly core recovery and DBD) aimed at improving the confidence in the 

data and greater understanding of grade continuity and geological controls on mineralisation (at all 

scales).  An indicative drilling programme is offered in Section 26 which will infill drilling in areas of 

concern in Indicated and Inferred resources.  The anticipated outcome for a programme of this 

extent is, for an expenditure of US$0.61mil and the appropriate focus, upgrading of these resources 

to higher category classifications (Indicated and Measured as described in the NI 43-101).  H&A 

proposes the programme however KSK may choose not to undertake the work if they deem that 

the current resource classification is sufficient for a bankable feasibility which, in part, is related to 

acceptable risks for their selected funding strategy. 

Initial metallurgical testwork on the BKM copper mineralisation is currently nearing completion and 

results from this work will be required to advance the understanding of the mineralisation and 

economic viability of the project. 

In addition to the satellite mineralisation potential to extend copper mineralisation identified in the 

immediate Beruang Kanan Main Zone area there are additional targets within the local area to 

BKM.  KSK and JV partners have historically drilled a limited number of holes at the nearby South 

Beruang (5), West Beruang (1), Low Zone (2), North Polymetallic Zone (6) and South Polymetallic 

Zone (6) prospects during drilling campaigns.  Significant intercepts from this drilling are listed in 

Table 34.   

Table 34:  Significant Intercepts from 24 historic holes drilled into Prospects Adjacent to BKM 
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KSK has drilled four holes at Beruang Kanan South (refer Figure 4).  Significant results to date are 

listed at Table 35. 

Table 35:  Significant Intercepts from KSK 2015 drilling programme at Beruang Kanan South 

 

 

An indicative exploration and scout drilling programme for 2018 is offered in Section 26.  The 

anticipated outcome for a programme of this extent is, for an expenditure of US$0.77mil and the 

appropriate focus, the identification of where additional base and precious metal resources can be 

added within the immediate vicinity of the BKM Zone Copper Resource. 

Obvious drill targets also exist at the proximal Beruang Tengah project and other recognized 

projects within the KSK CoW (Figure 45) leading H&A to believe that there is a reasonable 

probability of KSK expanding the copper resources within the Beruang Kanan district and to add 

precious and base metal resources to their inventory. 

H&A has no reason to question that the current negotiations KSK is conducting with the 

Government of Republic of Indonesia, on a memorandum of understanding regarding details of the 

KSK CoW (Section 4.2.2), will reach a satisfactory conclusion and that KSK will be able to continue to 

explore and, at the appropriate time, develop mineral resources within the KSK CoW area. 

 

26 Recommendations 

The following activities directed at improving the confidence in the input data utilized in generating 

future estimates of the copper resources at Beruang Kanan are recommended by H&A: 

 Continue to investigate the impact that the primary sample size has on copper grade 

representivity and reliability for improving robustness and confidence in future assay 

datasets.  In particular: 

o understand the reasons why the NQ and BQ core samples report lower copper 

grades than the PQ and HQ core samples, and 

o continue the practice of duplicate hole drilling in future programmes to better 

understand the heterogeneity of the in situ mineralization. 
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 Continue to improve knowledge and understanding of mineralizing processes and their 

expected attitudes, geometries and extents for designing infill drilling programmes. 

 Continue to investigate the relationship between copper grade and mineralization events 

(veining styles/density/orientation) to assist in the design of future drilling (hole orientation 

and density). 

 Continue to build a comprehensive specific gravity dataset to generate reliable dry bulk 

density and bulk density datasets for use in future resource estimates and engineering 

studies.  Focus especially on areas were sample selectivity can impact on reliability of 

tonnage factors used in resource estimates. 

 Continue to improve core recovery and investigate the relationship between core recovery 

and copper grade. 

 Continue to increase confidence in the historic KSK dataset through programmes such as 

twinning of key holes. 

 Rebuild the ENJ-KSK assay dataset and remove quality control umpire assays from the 

primary data. 

 Undertake another review all protocols for future evaluation work to ensure their suitability 

regarding mineralisation styles, local conditions, sample and data integrity and use, sample 

and data security and storage etc. 

These recommendations will require new drill core and would be included in a programme 

designed to increase the confidence of future resources at the Beruang Kanan Main Zone. 

The following programmes are recommended for improving confidence in the BKM resource and in 

expanding the resource base in the BKM zone area: 

Stage 1 – Infill and resource drilling at BKM: 

This programme comprises diamond drilling totaling 2,000 m (approximately 22 holes averaging 

90m each) at orientations other than westerly and twin holes in selected areas of the BKM 

mineralisation. This program could be carried out in 1-2 months using 3 man-portable drill rigs, 

assuming an average daily drilling rate of 20m per rig.  The outcome is to upgrade the classification 

of an additional 15% of the BKM mineralisation to Measured Resources, achieving confidence levels 

for resources that can support a preliminary and definitive feasibility studies.  H&A is of the opinion 

that this work is optional and dependent on KSK’s risk profile in advancing the project, especially in 

sourcing and securing finance.  

Stage 2 – scout drilling at prospects adjoining Beruang Kanan Main Zone: 

This program comprises additional mapping and systematic sampling on surface at Beruang Kanan 

West, Beruang Kanan South and Beruang Kanan Polymetallic Prospects to test current targets and 

identify mineralisation (and results dependent, additional targets for testing).   Scout diamond 

drilling totaling 2,500 m (approximately 20 holes averaging 125m each) is proposed, to test the 

mineralization at Beruang Kanan West, Beruang Kanan South, Beruang Kanan Polymetallic North, 
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Beruang Kanan Polymetallic South, and the Low Zone Prospects.  This program could be carried out 

in 2 months using 2 man-portable drill rigs, assuming an average daily drilling rate of 20m per rig. 

The outcome is to identify areas for drilling to delineate additional resources within the immediate 

vicinity of the Beruang Kanan Main Zone. 

In addition to the extension and upgrading of the BKM resource H&A acknowledges that KSK is 

continuing with the feasibility study of the BKM deposit (as defined by the NI 43-101) that is 

scheduled for completion Q1 2018.  This study has been budgeted at US$7,200,000 of which 

US$2,500,000 has already been expended and US$4,700,000 of project work remains to be 

completed in 2017/18. 

The total of Stage I, Stage II and Feasibility budgets is estimated at US$8,614,000.  A breakdown of 

drilling costings are listed at Table 36. 

Table 36:  Indicative budget for recommended work programme – all costings in USD. 
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Appendix 1 Qualified Persons Certificate and Statement of Independence 
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Qualified Persons Statement 

 

RE:  Beruang Kanan Main Zone, Kalimantan, Indonesia; 2017 Resource Estimate Report dated 28th 

July 2017. 

(a) I, Duncan Hackman B.App.Sc. MSc. MAIG am employed as a Principal Consultant for Hackman 

and Associates Pty. Ltd., 260A Crawford Rd, Inglewood, Western Australia. 

(b) I am a Member of the Australian Institute of Geoscientists. 

As a result of my experience (13 years in copper resource evaluation and mining, including 

deposits such as Beruang Kanan (Indonesia), Khanong (Laos), Prominent Hill (Australia) and 

Golden Grove (Australia)) and academic qualifications (B.App.Sc. and MSc.), am a Qualified 

Person as defined in National Instrument 43-101. 

(c) My most recent visit to the Beruang Kanan Project was between the 22nd and 23rd June, 2016. 

(d) I am responsible for all sections of the above mentioned report. 

(e) I am independent of PT Kalimantan Surya Kencana, Asiamet Resources Limited and all affiliates 

of these companies, in accordance with the application of Section 1.5 of National Instrument 

43-101. 

(f) My previous involvement with the Beruang Kanan Project was in generating the 2015 resource 

estimate for the Beruang Kanan Main mineralisation. 

(g) I have read National Instrument 43-101 and Form 43-101F1 and this report has been prepared 

in compliance with same. 

(h) As of the effective date of the report, to the best of my knowledge, information and belief, the 

technical report contains all scientific and technical information that is required to be disclosed 

to make the technical report not misleading. 

 

Dated, this 28th day of July 2017. 

 

Duncan Hackman B.App.Sc. MSc. MIAG 
Principal Consultant 
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Appendix 2 H&A consent to file report and release resource statement 

 

 

Duncan Hackman 

Hackman & Associates Pty Ltd. 

260A Crawford Rd. Inglewood 

Western Australia, 6052 

 

CONSENT OF QUALIFIED PERSON 

I, Duncan Hackman, consent to the public filing of the technical report titled “Beruang Kanan Main 

Zone, Kalimantan, Indonesia; 2017 Resource Estimate Report.” and dated July 28, 2017 (the 

“Technical Report”) by Asiamet Resources Limited. 

I also consent to any extracts from or a summary of the Technical Report in the June 28, 2017 news 

release of Asiamet Resources Limited. 

I certify that I have read the June 28, 2017 news release being filed by Asiamet Resources Limited 

and that it fairly and accurately represents the information in the sections of the technical report 

for which I am responsible. 

Dated this 28th day of July 2017. 

 

________________________ 

Signature of Qualified Person 

 

Duncan Hackman  B. App.Sc. MSc. MAIG 

Print name of Qualified Person 
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Appendix 3 PT Eksplorasi Nusa Jaya: Assay Quality Control Data Assessment Report 

 

 

 

FROM: Meilinawati J.  DATE: 30 January 2014 

 

RE: Sample Preparation and Assay Quality Control report   

 

 

 

This report address the assay quality collected from the diamond drill core and geochemical 

samples during the Exploration program starting May 2012 to December 2013 at  PT KSK CoW area 

at Kalimantan Tengah, Indonesia.  

Geoassay Laboratory was chose to give its services for sample preparation and assaying. The 

sample preparation established at Tengkiling at about 35 km from PT ENJ and PT KSK main office at 

Palangkaraya.  

The total amount of 18,522 samples consisted of 10,852 drill core and 7,670 geochem samples 

were sent to laboratory for prep and analysis.  The samples production by monthly shows on this 

histogram:  
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Figure 1: Samples Volume from July 2012 to December 2013 

 

The quality control involves for KSK samples: 

- Examination on preparation work by 

o Pulp screen test after pulverize passing -200mesh 

o Duplicate reject   

o Blank  

- Examination on analytical work by 

o Production standard results 

o Duplicate assay results     

- Inter Laboratory Check results 

 

 

Preparation and Assay Procedures 

 

The preparation and assay procedures utilized by Geoassay follow the Standard Operating 

Procedures (SOP) developed by PT ENJ and Geoassay to suite the conditions and criteria required 

for  KSK samples. 

All the drill core and geochem samples from work site are transported from the Marinyuoi to 

Tengkiling. The arrival of samples at Tengkiling is confirmed with the paperwork transfer.  Trips 

between the Marinyuoi core handling facility and sample preparation area generally occur about 2 

times per week.  Upon arrival at Tengkiling,  the containers are unpacked and checked against the 
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shipping orders from Marinyuoi.   ENJ personnel are advised if there are any discrepancies in 

sample received and the transmittal form.   If there are no discrepancies then sample preparation 

proceeds.  However, if the transmittal form and receiving form do not match all work stops.  A 

sequential KSK job number is assigned and written on a laboratory worksheet and the ENJ 

transmittal form.   

The core is then marked for sawing to split for assay and storage. The core is split longitudinally 

with a core saw.  Conventional splitters are also available for small diameter core.  Half of the core 

is returned to the core box after splitting and the other half is bagged and numbered for processing 

by GeoAssay personnel in the building adjacent to PT KSK’s core shed.  The samples are then 

processed and finally placed into kraft paper bag and shipped to the GeoAssay Analytical 

Laboratory in Cikarang, Jakarta (GA) for assaying.  Transmittal and assay instruction forms 

accompany the sample shipment to GA.   

The sample preparation work effective started on July 3, 2012.  Figure 1 shows the Sample 

Preparation Protocol for Diamond Drill Core at the GeoAssay sample preparation area at Tengkiling. 

1. The samples are weighed before drying in an oven for a maximum of 8 hours at 105°C.  

Samples weights are also taken after drying and recorded on the transmittal sheet. 

 

2. The entire sample (half core) is placed into a jaw crusher; the output is crushed to -8mm to           

-10mm.   All the crushed material is then fed to the Boyd RSD Combination crusher and 

splitter with output–4mm.  

 

3. The rotary splitter opening is set to get about a 1 kilogram sample.   This 1 kilogram sample 

is directly output from the Boyd Crusher to the LM2 ring to pulverize.  The rest of the 

material reports to coarse reject.   

 

4. Additional reject splits are retained for future metallurgical work and for duplicate coarse 

reject analysis.  Roughly 1 in 25 of the duplicate coarse reject (DR) samples is prepared and 

assayed as a check on the pulp preparation process.   As well, 1 in 25 coarse reject samples 

are also screen analyzed to confirm the size is 95% passing 4mm.  Results of the screen 

analysis are reported monthly. 

 

5. Approximately 1000g of the primary split is pulverized in a ring to produce a 95% passing 

200 mesh pulp.  One out of every 25 pulps is wet screened to confirm the proper -200 mesh 

pulp size.  This sample forms the Duplicate Assay sample (DA) which is separately assayed 

for QC purposes.  
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6. After pulverizing, the 1000g sample is mat rolled then split into 4 components using a 

spoon.  The entire pulped sample is divided and placed into 4 kraft paper pulp bags.    

 

One of the pulp bag  send out for analysis to Geoassay right away.  The remaining three pulp bag 

are individually sealed then placed into zip lock plastic bags and submitted to ENJ. This will be used  

for  recheck program with the frequency 1 to 20. Those two pulps send out for analysis to Intertek 

and Sucofinfo.   

Prior to send the samples to prepare, a Blank is inserted within the dispatch batch that available at 

Tengkiling.  A numbers of CRM were also inserted when the pulp samples received from the 

preparation work prior to shipment to Geoassay lab at Cikarang, Jakarta for analysis.  Following the 

Standard Operating Procedures (SOP) document, Standards are inserted on a 1 in 20 basis and one 

blank is inserted per batch. 

Figure 2-5 shows the Sample Preparation Protocol for  Drill Core, Rock Sample, Soil and Stream 

Sediment samples.   

 

 
 
Figure 6: Drill core samples Production with insertion Std and Blank 
 from July 2012 to December 2013 
 

 

 

Assay instructions are supplied to GeoAssay electronically by PT ENJ personnel. GeoAssay labs use 

Inductively Coupled Plasma (ICP) Optical Emission Spectrometer (OES) methodology for 

determining the base metal content. Assay requests are complete ICP-OES packages (36 elements) 

with three acid digest from a 0.5g pulp sample (aliquot).  If the result of that method reports 
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greater than 10.0% copper, the assay is rerun as an “ore grade” sample where a 1.0g sample is 

digested with three acids and followed with flame AA.   Over range of base metal such as Cu, Pb, Zn 

is repeated by Oregrade AAS finish method (GOA03) with 3 acid digest.  

Gold is assayed by fire assay methods utilizing a 40g aliquot with an AAS finish. If gold values are 

greater than 50ppm they are re-analyzed by fire assay gravimetric methods.  

Table below is the list elements by ICP-OES done by Geoassay: 

 

 

 

The Results 

 

The assay results from the laboratories were stored in the acquired database system.  These 

analytical results are direct import into acQuire database and publish after passing the quality 

validation tools.  The analytical results are stored as a quarantine file and will be flagged when QC is 

done.  

Any Flag result that pass the QA/QC validation tools will note as ‘accepted’ and publish means 

available to look, to retrieve and used by user as also auto generate text file for other software 

dataset. On the other hand if it’s failed it will be ‘rejected’ the results will stored as quarantine file. 

The QC personnel will contact the laboratory to do the necessary action and will upload the revise 

results by following the Validation tools. The revise results will not replace the previous rejected 

one.  
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Other than quality control for all analytical results from Geoassay, ENJ also conduct Inter laboratory 

check to ensure that the quality of analysis with a relatively new method (ICP-OES) can provide a 

high level of confidence. 

Intertek participate as secondary check using ICP-OES method and Sucofindo with AAS 

determination.  

   

 

 

 
 
Figure 7: Samples submission distribution by type and Laboratories 

 

Coarse reject and Pulp screen test   

The sizing test from coarse reject and pulp is a routine QC procedure implemented by ENJ to check 

the homogenous crushing and grinding results during preparation work. Size tests were undertaken 

by Geoassay on coarse samples and -200mesh pulps on every 25th sample while internally this size 

test conducted by ENJ on pulp size only.  The criteria of sizing test for both coarse reject and pulp  

are ± 5%, at 95% passing.  

Blank 

One blank is inserted in every samples batch on drill core and geochem (spot) samples.  Originally 

the Blank is barren quartz but the blank material now is unconsolidated sand material.  

One blank is inserted in every samples batch.  The blank material is currently made up from barren 

Quartz  from Tengkiling area. The analysis of blanks indicates the background value on Blank 

samples. Blanks results did not show any contamination; almost all elements are in the low level.  
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The results from the Blank samples from drill core and spot reflected on the bar plot download 

directly from acQuire as shows on Appendix 3 and 4. 

 

Production Standard 

A total of 727 CRM samples were analyzed by Geoassay during this time.   There were five types of 

standard samples were used to control the assay quality during this period. Four standards or 

“CRM” (Certified Reference Materials) samples are sourced from PT Freeport Indonesia material, 

named GRGEO-03, GRVL-02, MLZLG-04 and MLZMG-01. Those selected type of standard has 

attempted to have closer matrix match with rock background found at KSK project.   BKSH-01 was 

taken and produced from the Beruang Kanan location, KSK project area.  

The results are summarized in histogram plot showed the average of CRM production results of 

each laboratory compared to the certified value.  

The production standard output indicates: 

 The histogram plotting the average of Au, Cu, Ag, Mo, Pb and Zn for each CRM.  

o Geoassay, Intertek and Sucofindo shows good performance on Copper results for all 

type of CRM (Figure 8). This shows by the %RSD and the %Difference Cu from all 

laboratories are less than 1,5% Diff from the certified value.   Fig 9-11 show its fall 

within the 2 StdDev line boundary.  

o The accuracy of  Cu, Mo, Pb, Zn  results from Geoassay were described on the result 

of  % Different to certified value that fall within the acceptance limit (2 StdDev). 

o Au, Ag, As and Mo showed erratic results due to low grade results. 
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Figure 8: Histogram plot the average of Different Standard production results from certified value 

and %RSD 

 by Geoassay, Intertek and Sucofindo KK   
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Figure 9: Histogram plot the average of Different Standard production results from certified value 

and %RSD 

by each elements interest 

 



APPENDICES:  Qualified Person’s Report on the Mineral Resources, Beruang Kanan Main Zone, July 

2017. 

 

154 
 

 

 
Figure 10: Histogram plot the average of CRM production results by Standard type  
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Figure 11: Performance of  %Different each Laboratory through the month   
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Figure 12: Performance of  %Different each Laboratory through the month by grade 

 

Inter Laboratory check 

In accordance with the initial intention to check the quality of the assay results from Geoassay (GA) 

as a main lab,  the amount of  20% of total of Drill core samples was taken for this recheck program 

and send to the two laboratories (Intertek/IT and Sucofindo Kuala Kencana/SFK). Some Drill core 

and Spot samples reanalyzed by ICP-MS to get a low detection for path finder element to detect the 

porphyry foot print.  ICP-MS were done by Intertek on selected sample only. Detail list of elements 

and method used by each laboratories depicted on Appendix 10. 

A total of 650 drill core samples were sent started November 2012 and stopped on September 

2013.  Intertek analyze by ICP-OES method for 36 elements while SFK analyze by AAS for limited to 

Cu, Au, Ag, Mo, Pb and Zn. The study of recheck results during this period limited to several 

elements Cu, Au, Ag, Mo, Pb and Zn. Because most results for Au, Ag and Mo are near low or near 

detection, therefore only Cu, Mo, Pb and Zn are more representative. The statistic calculation is 

starting 10 times detection limit of each element.  
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The results of observation: 

 Geoassay and SFK showed a comparable results rather than Intertek especially for Cu, Ag, 

Mo and Pb.  Copper %Different GA vs SFK is 2.6% and  GA vs IT is 5.7% (Figure 13). 

 Mean Percent Relative Different (MPRD) plots on Figures 14 and 15 show the comparison  

results of each laboratory for Cu, Au, Mo, Pb and Zn by month. The Cu assays with ore grade 

methods shows compatible of ±5%MPRD band.    

 Relative high %Different for Au were because most Au results at near Detection limit. 

 MPRD plot for Zn shows within a ±12% MPRD band. 

 MPRD plot for Mo and Pb shows up to 30% due to low results. 

 

 
 
Figure 13: The summary of Relative % Diff.  between the three labs for Cu, 
Au, Ag, Mo, Pb and Zn 
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Figure 14: Mean Relative % Different each element from the Clean Mean of 
three labs  
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for Cu, Au, Ag, Mo, Pb and Zn 
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Figure 15: Mean Relative Different each element comparing with 2 labs  
for Cu, Au, Ag, Mo, Pb and Zn 

 

Turnaround time 

The turnaround time of is calculated from the date of pulp sample received by laboratory for 

analytical work up to the final results reported date.   
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CONCLUSIONS: 

 Results from blanks prove that no contamination occurs during preparation. 

 Geoassay produced the confidence analytical results especially for Copper which proved by:  

o Comparable results with Intertek and Sucofindo as shown on the re-check program 

results. 

o Good performance on production standard as most interest elements (Cu, Ag, Mo, 

Pb and Zn) that all of elements fall within the tolerance bands of the Certified 

Reference Material (±2StdDev bands).   

 

Appendix1: Standard samples performance by date sequence inserted on Diamond Drill Hole 

samples direct download  from AcQuire Geoassay and Intertek Lab. 

 

 Standard type: BKSH-01 

  

    

    

    
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  

    

    
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    

  

  

  
 

 Standard type: GRGEO-03 

  
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    

    

    
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Standard type: GRVL-02 
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    

    

    

    

    
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    
 

  

  

  
 

 Standard type: MLZLG-04 

  
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    

    

    

    

    
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    
 

  

  

  
 

 Standard type: MLZMG-01 

  
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    

    

    

    

    
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    
 

Appendix2: Standard samples performance by date sequence inserted on Spot samples direct 

download from AcQuire from Geoassay and Intertek Lab. 

  

 Standard type: BKSH-01 

  

    

    

    
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  

 Standard type: GRGEO-03 

  

    

    

    

    
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    

    

  

 Standard type: GRVL-02 

  

    

    

  
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    

    
 

 Standard type: MLZLG-04 

  

    

    
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  

  

    

    

  

  

  

Appendix3: Blank  performance by  date sequence inserted on Drill core samples from Geoassay  

Laboratory. 

  
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    

   

    

  

Appendix4: Blank  performance by  date sequence inserted on Spot samples direct download from 

AcQuire from Geoassay Laboratory. 

  

    
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    

    

  

 Appendix5: Paired data by date sequence direct download from AcQuire from Geoassay and 

Intertek Lab. 

  

    

  
  
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Appendix 6: Sample Preparation Protocol for Diamond Drill Core at the Geoassay Laboratory 

 
 

Appendix 7: Sample Preparation Protocol for Rock samples at the Geoassay Laboratory 
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Appendix 8: Sample Preparation Protocol for Soil samples at the Geoassay Laboratory 

 
 

Appendix 9: Sample Preparation Protocol for Stream Sediment samples at the Geoassay Laboratory 
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Appendix 10: Analytical Methods by each Laboratory 
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Appendix 4 Oxiana Limited: Quality Control Data Assessment Diagrammes 

 

 



APPENDICES:  Qualified Person’s Report on the Mineral Resources, Beruang Kanan Main Zone, July 

2017. 

 

187 
 

 



APPENDICES:  Qualified Person’s Report on the Mineral Resources, Beruang Kanan Main Zone, July 

2017. 

 

188 
 

 



APPENDICES:  Qualified Person’s Report on the Mineral Resources, Beruang Kanan Main Zone, July 

2017. 

 

189 
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Appendix 5 Core photography logging presentation 
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Appendix 6 Descriptions of mineralization styles 
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Appendix 7 Tabulated significant copper mineralised drill intercepts 
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2016-17 Drilling 
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Appendix 8 H&A site visit report 

 

Report on H&A Site Trip 2nd to 3rd September 2014 

Duncan Hackman of H&A undertook a site visit to Beruang Kanan as required to be conducted by 

the Qualified Person responsible for work reported under the auspices of the Canadian National 

Instrument 43-101. 

The primary reason for visiting the prospect and core shed was to locate and confirm evidence of 

exploration activities reported by KSK and their JV partners and to observe and confirm copper 

mineralisation in core and outcrop. 

H&A did not uncover any reason to question the exploration activities undertaken in exploring and 

evaluating the Beruang Kanan prospect nor to question the presence of copper mineralisation of 

the tenor and styles reported by KSK. 

Key observations and comments from this visit are: 

Beruang Kanan Site 

Access 

 Access to BKM is logistically simple.  Flights to Palangkaraya are readily available and arrive 

early enough in the morning to make site by mid-afternoon. 

 Road access is good, being sealed for ~200km and then unsealed for a further ~130km north 

of Bangan Munggu along a well-maintained logging road that passes immediately north of 

the prospect. 

 The trip can be made comfortably within 7hours. 

Site camp 

 Site camp comprises of six main wood buildings, now stripped of planks and boarding. 

 The wood is still structurally sound, however this may not be the case for long as there are 

signs of rotting and insect attack. 

Geological, Mineralisation and Operation Observations 

 Main traverse from camp to the west up main ridge to top helipad then over western side 

into “Acid Creek” and return.   Two subordinate traverses to the south of the ridge into area 

around and west of drillhole BK-08. 

 Evidence of exploration activities: 

o 6 drill hole collars located and four of these checked by GPS to confirm their 

recorded coordinates.  Checked holes: 

 BK-8 (drilled westerly at ~-65degrees): 
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 9932307N; 769011E (within 8m of Data Base record) 

 BK044 (drilled westerly at ~-60degees): 

 9932344N; 768948E (within 6m of Data Base record) 

 BK030 (drilled westerly at ~-60degees): 

 9932342N; 768782E (within 4m of Data Base record) 

 BK-14 (drilled westerly at ~-65degees): 

 9932334N; 768413E (within 7m of Data Base record) 

 The collar records for these holes are considered to be of sufficient accuracy for any resources 

on which they are based to be considered for Inferred Classification under the Canadian NI 43-

101. 

o Drillers supply building at lower helipad shows worn and discarded drilling 

equipment, a white board with operational and hole drilling notes. 

o Drill pads and sites show ample evidence of drilling activity. 

o Discarded drilling supplies observed at pads and at laydown spots along walk trails 

o Hand-dug wide cuttings through steep ridge crest at top of main ridge created to 

assist in man-portable rig shifts. 

o Numerous hand held core saw channel cuts observed in creek outcrop 

o Seedling planter packs observed at laydown site on main track. 

 Original geological lithologies are difficult to determine in the highly altered and weathered 

outcrop.  Fine grained tuffs and felsic crystal tuffs were observed. 

 No copper mineralisation or oxidised/weathered evidence of primary copper mineralisation 

was observed.  This is not unexpected given the tenor of mineralisation at the prospect, the 

high rainfall in the area and acidity of the water draining the project area.  H&A would 

expect that any Cu mineralisation would be readily attacked by the acid waters and carried 

in solution from the prospect.  Precipitation of Cu from solution would require a suitable 

geochemical trap and/or sufficient mixing of stream water to reduce its acidity, initiating the 

precipitation of copper oxides at some distance from the prospect. 

 Massive and disseminated pyrite, silica pyrite flooding/alteration and quartz pyrite veining 

were the only styles of alteration observed.  Significant acid leaching and oxidation of pyrite 

observed.  Acid leaching of outcrop prevalent and FeO staining ubiquitous. 
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Photos: 

 
Photo 1:   Massive pyrite and silica alteration to the west of BK035.  Similar to alteration observed 

in drill core. 
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Photo 2:   Seedling planter containers for reforestation of disturbed ground. 
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Photo 3:   Drill pad and preserved collar for hole BK035. 

 
Photo 4:   Quartz vein with cast following leaching of pyrite.  Association and texture similar to 

veins observed in core. 
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Photo 5:   Channel sampling in gully outcrop. 

 

  



APPENDICES:  Qualified Person’s Report on the Mineral Resources, Beruang Kanan Main Zone, July 

2017. 

 

238 
 

Core Yard 

The following holes were viewed at the KSK Tangkiling core treatment and storage facility: 

 BK057, BK058, BK032, BK046, BK044-1, BK044-2, BK029 

 Mineralisation was observed in all holes 

 Extensive Cu weathering product(s) (possibly brochantite) were noted coating fractures, 

veins and other original Cu mineralisation locations. 

 Mineralisation is hypogene and mid to late stage wrt alteration and veining 

 Mineralisation consists primarily of covellite/chalcocite overprinting (disease) of silica-vein 

and fracture hosted pyrite. 

 Two main settings of mineralisation observed: 

o Veining, fracture fill and milled fragments within sheared, milled foliated super-

saturated shear zone 

o Veining and fracture fill within veined and blocky tuffs 

 Key Observations are tabulated below: 
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Core photos: 

  
Plate 1:   BK029, 15m – Covellite disease of fine pyrite along vein margins.  Strongly sheared/milled 

and foliated silica-clay altered rock 
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Plate 2:   BK029, 39m – Covellite disease of fine pyrite along vein margins.  A later blebby pyrite 

alteration event overprints covellite, evidence that Cu mineralisation replacing pyrite is from a 

hypogene event.  Strongly sheared and foliated rock. 
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Plate 3:   BK029, 90m – Covellite disease of massive pyrite. 
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Plate 4:   BK032, 29m – Fluid saturated shear/tectonic breccia.  Milled Si fragments and exfoliating 

and sheared py.  Cu staining observed with covellite diseased fine or milled py. 
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Plate 5:   BK044-01, 3m – Cu mineralisation in fracture controlled pyrite veinlets and Si-Py veins.  

Significant secondary brochantite formed when core exposed to air. 

 

 
Plate 6:   BK058, 18m – secondary brochantite formed along late fractures in blocky core. 
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Plate 7:   BK057, 19m – silica-covellite vein fragment within fault gouge material. 

 

 

Report on H&A Site Trip 21st to 28th June 2015 

BKM Site Protocols review: 

Specific Gravity 

1. Always check the tool used for weight measurement every morning by measuring the same item all 

the time. Check if the weight is always the same. 

2. Make sure water level in the bucket is constant. 

3. For drill core that is not absorbing water, SG dry and wet are assumed to be the same value and 

measurement can be completed at BKM camp. The volume of the sample then also can be obtained. 

4. For drill core that is absorbing water such as clay, SG measurement for wet condition can be done at 

BKM camp. Then that sample will be sent to Intertek to be dried. 

5. To prove that SG dry and SG wet for non-porous rock are the same, a test need to be conducted: 

- Choose around 5-7 drill core of varied (non-porous) lithology  

- Soak them in the water for 3 days to get saturated 

- Put them in the oven and measure their weight every hours 

- If after 4-5 measurements the weight is stable, the test is succeed 

6. For SG sample sent to Intertek, write calico number on SG sample bag where the SG sample put into. 

Example:  SGK00287 / 121007 

-  

Down-hole survey interval 

1. Down-hole survey is done at 10.00 m, 30.00 m, 50.00 m, 70.00 m, and so on every 20.00m. 
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2. If the EOH is less than 10.00 m interval from last survey, then it is not necessary to do another 

survey. 

Control for down-hole survey camera tool and compass. 

1. Built a drill-hole replica at the camp using an one meter PVC pipe buried underground and secured 

with concrete. 

2. Surveyor is requested to give an accurate azimuth and inclination of this replica. 

3. Then down-hole survey tool must do reading every 2 days. Check if the reading is constant and also 

compare the result with the surveyor’s. Record them on a table. 

4. Check every compass used for drill site set up. By doing this, each compass reading deviation (if any) 

can be recognized by comparing to accurate azimuth/inclination done by surveyor. 

Drilling and core logging 

1. Do not wash the core at the drill site; it may wash away any minerals. 

2. Mark unnatural break of drill core at the drill site. 

3. During core logging, differentiate type/style of veins observed on each sampling interval. Vein 

logging will also include their mineral content, number, percentage, and a number of vein that have 

<20ᴼ angle to core axis. 

Sampling 

1. Try to keep mineralized interval sampled in one bag, separated to barren zone. 

2. Put Blank Pulp, Blank Coarse, and Duplicate Sample on the mineralization zone. 

3. Be careful when scooping sample on loose material, avoid contamination between samples. 

RQD 

1. Geotechnician have to discuss with geologist for any observation they are not sure about. 

2. On mineralization zone, geologist should make observation and give advice to geothechnician for 

internal core lost degree when is necessary. 

Core Photo 

1. Write azimuth and inclination of the drill hole on core photograph title board. 

2. Upload wet full core photograph every night using drop box. 

 

 

ITS Laboratory  

Considerations and Divergence from Standard ITS Sample Preparation Procedures. 

 

Duncan Hackman and Steven Hughes (DH, SH), accompanied by Robert Oliver (ITS) observed 

sample preparation and analytical charge weighing procedures on the 27th June 2015.  DH and SH 

observed that the pulverizing setup was cluttered and that the sample rack and barren wash bin 

were not ideally located wrt the pulverizing workstations.  DH and SH request that the work 
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environment (layout) and physical-workflow be reviewed by ITS supervisors to better locate these 

items and workstation setup which will sure-up confidence in sample preparation quality 

assurance. 

KSK requires the following actions to be incorporated into the ITS standard procedures for sample 

preparation. 

 Only the Boyd Crusher to be used for reducing the samples to -2mm in size. 

 Barren wash to be processed between each sample processed through the crusher and 
pulverizer. 

 Flat bottomed and sided scoop to be used in collecting pulp from pulverized material.  
Ensure that the pulp pile is of even thickness (height) and that the scoop cuts entire pulp 
pile from top to bottom and edge to centre. 

 Use pulp package that is capable of holding >>250g (eg 500g) and ensure that the 250g pulp 
material is not tightly packed into this satchel (allowing analytical charge to be selected from 
any portion of in the satchel). 

 Both the -2mm and -75micron comminution test results to be reported with assay results. 
 

 

ANALYTICAL 

 

Element and method analytical techniques will be requested on sample dispatch advice forms.  Any 

alteration or addition to the information on the dispatch forms must be approved by written 

(email) request/confirmation by Steven Hughes. 

 

REPORTING 

 

Digital SIF reports to include laboratory quality control assay results, -2mm and -75micron sizing 

results. 

 

 

Site trip report 22-23 June 2016 

Attendees: 

Visitors: 
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 Duncan Hackman 

 Steve Hughes 

 Harry Vishnu 

Site personnel: 

 Yudhi Rinaldi 

 Winoto 

 Henry Agupitan 

 

Travel to site – itinerary and observations:  

 Flight from JAK to Palangkaraya leaves at 5.40am.  Travel to airport commenced at Pondok 

Indah (south Jakarta) at 3.30am – at lounge ready for departure by 4.50am. 

 Arrive Palangkaraya at 7.10am.  Left immediately for site (7.30) in twin cab 4WD travelled 

nonstop and arrived site at 2.00pm. 

 We passed 6 logging trucks, all transporting to the collection yard in the ranges on the way 

in and only one empty truck on the way out. 

 Driver was alert and safe although on a few occasions I considered travelled too fast over 

short distances both on the sealed and unsealed sections of road.  He slowed on his own 

accord and on one reminder so consider that these breaches were lapses in concentration 

rather than the norm (this fits with observations from previous trips to site).  At one point, 

when travelling through a settlement, the driver’s speed suggested that he did not consider 

the likelihood of a <5yr old child on the RHS of road darting to the LHS to re-join his family. 

Awareness of these situations requires improvement. 

 Sections of the sealed road over swampy land (considerable kms) have settled and the road 

now presents as an uninterrupted sequence of humps and hollows that result in a rough 

ride.  No heavy equipment was observed on the road so it is unknown if further and 

considerable damage will result from heavy vehicle activity. 

 The most uneven section of unsealed road is in the foothills to the ranges where there 

appears to be a significant soil horizon and very little aggregate used on the road.  This 

section will very likely become a quagmire in the wet if not upgraded and/or maintained.  

The logging company must keep on top of the maintenance as it is in relatively good shape 

and/or only transport logs to TB Manggu when the road allows them to do so (we passed no 

trucks going either in or out on this section of road). 

 The road within the mountain range is mostly well covered with aggregate.  Steep sections 

and log-structure bridges are obviously suited for the passage of heavy loads.  Most gullies 

have been bridged without culverts and now dam the run-off water.  Some dams are of 

considerable size.  The risk of failure of these dams is a consideration in the reliability of 

access to site. 

Core Yard: 
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 Tray receipt (were being transported by personnel – directed supervisors to use road as 

much as possible, which should be all core from the southern pit area): 

o Practices unchanged and undertaken with same diligence.  Core is signed over from 

transporters to CY Staff, box details checked, depth metres marked on ridge/core 

dividers. 

o Core too tightly packed into trays by drillers as there is no room to get fingers in to 

lift out core and as core deteriorates (falls apart) it expands and bulges out of tray 

which would make racking the core trays impossible.  Advised supervisors that must 

ensure that drillers leave 5-10cm free at end of each core tray channel (5cm in 

competent core and 10cm in fractured/broken core). 

o Supervisors reminded to continue with procedure of preserving core block 

information by attaching/stapling a scribed aluminium tag to the blocks before trays 

are transported off site. 

 Logging: 

o RQD/recovery logging observed and approved. 

o Lith and mineralisation logging observed and approved. 

o Material type logging observed and discussion/training undertaken esp on MAT 

types 1, 2, 3 and 5 which were laid out on racks.  The type sample board was being 

updated with examples of representative material types. 

o Collection of alpha, beta and gamma angles was discussed and procedures relayed to 

supervisors.  Key issues to address in implementation of this work: 

 Implementation of Ori tool QC procedure. 

 Training of drillers in preserving the BOH position and then marking the core 

with BOH line while still in split (before transfer to core tray). 

 Update of logging sheet and codes to fit BKM requirements. 

 Purchase of additional ezy-logger tool. 

 Protocols and training example required. 

 SG: 

o Utilising 2015 protocols and setup – though moved to new location the setup is 

stable and is being operated correctly. 

 Photography: 

o Photography setup significantly improved with automatic capture to file from SLR 

camera in overhead fixed jig.  Background lights extinguished before flash/photo 

operates/taken. 

o Dry, wet and markup photos taken before cutting and dry, wet photos taken 

following cutting and sampling.  Photo quality is very good however disseminated 

pyrite is difficult to determine in the photos unless crystals are clustered.  Flash 

reflection minimum and only at edge of photos (suspect that could be eliminated 

with use of double flashes and reflection shields and this setup may assist in 

visualization of pyrite crystals). 
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o Photo naming convention from 2015 followed and automatically generated in Core 

Recovery log. 

 Cutting: 

o Conducted as in 2015 where fractured core is wrapped in cling wrap before core 

sawing.  Cutting line determined by senior field technician.  No issue with this as 

even though there is a fabric in the lithology the copper veining is overall randomly 

distributed and of no set orientation wrt core axis. 

o Informed supervisors that they need to address the fumes issue within the core saw 

shed. 

 Sampling: 

o Undertaken according to 2015 protocols and diligently. 

o Have informed supervisors that there will be additional requirements in handling the 

standards when the matrix matched satchels arrive in early July. 

o Procedure for standards was discussed and relayed to supervisors. 

 Dispatching: 

o As per 2015. 

 Assaying: 

o As per 2015 (initial ME assays by 3acid digest, then select samples for Seq Sol Cu). 

 Data management: 

o Although not ideal, logging is still into excel spreadsheets and transfer of logging, 

photos etc. via drop box.  Cross validation which is undertaken on separate data sets 

compiled by H&A and Harry Vishnu adds confidence to the final data used in the 

resource evaluation.  Project budgeting issues are the only reason that data 

collection and management as not been addressed. 

 Metallurgical core sampling: 

o Methodology discussed and procedures relayed to supervisors. 

o Key issues in implementing: 

 PQ and HQ sampling differs 

 Lateritic clay to be included in PQ holes but not in HQ 

 No depth <3m to be sampled (quarantine issues in Australia) 

 Comminution pieces to be selected before entire PQ intervals can be 

sampled. 

 Protocol document required. 

Drill Sites: 

 Can be moved within 5m any direction for safety and or tree preservation issues and 

adjustments can be picked up using compass and tape procedures. 

 Drillers to check BOH orientation tools at the beginning of each hole to confirm that tools 

have not been damaged and are correctly identifying the BOH position. 
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 Procedures for transferring BOH line to core relayed to Indodrill supervisor. 

Compass and DH survey tool QC checks: 

 Compasses used to site drill holes to be checked on “stonehenge” jig at regular weekly 

intervals 

 Down hole survey camera to be checked at regular weekly intervals 
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Appendix 9 Beruang Kanan Main Zone: Cross Sections 
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Appendix 10 KSK letters to Gov. of Republic of Indonesia RE: KSK Cow Status and Permits 

 

Letter confirming tenure status of KSK CoW 
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APPENDICES:  Qualified Person’s Report on the Mineral Resources, Beruang Kanan Main Zone, July 

2017. 

 

274 
 

Letter stating renewal of IPPKH permit 
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Letter requesting correction of overlapping tenement and Ministry response 
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Appendix 11 Letter of Data and Information disclosure from KSK to H&A 
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Appendix 12 KSK 2015 core processing procedures 
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SOP REVISION BY DUNCAN HACKMAN, 27 June 2015 

PT. KSK, BERUANG KANAN PROJECT 

Abraham Benian Widjaja 

 

 

 

Specific Gravity 

7. Always check the tool used for weight measurement every morning by measuring the same 

item all the time. Check if the weight is always the same. 

8. Make sure water level in the bucket is constant. 

9. For drill core that is not absorbing water, SG dry and wet are assumed to be the same value 

and measurement can be completed at BKM camp. The volume of the sample then also can 

be obtained. 

10. For drill core that is absorbing water such as clay, SG measurement for wet condition can be 

done at BKM camp. Then that sample will be sent to Intertek to be dried. 

11. To prove that SG dry and SG wet for non-porous rock are the same, a test need to be 

conducted: 

- Choose around 5-7 drill core of varied (non-porous) lithology  

- Soak them in the water for 3 days to get saturated 

- Put them in the oven and measure their weight every hours 

- If after 4-5 measurements the weight is stable, the test is succeed 

12. For SG sample sent to Intertek, write calico number on SG sample bag where the SG sample 

put into. Example:  SGK00287 / 121007 

 

Down-hole survey interval 

3. Down-hole survey is done at 10.00 m, 30.00 m, 50.00 m, 70.00 m, and so on every 20.00m. 

4. If the EOH is less than 10.00 m interval from last survey, then it is not necessary to do 

another survey. 

Control for down-hole survey camera tool and compass. 

5. Built a drill-hole replica at the camp using an one meter PVC pipe buried underground and 

secured with concrete. 

6. Surveyor is requested to give an accurate azimuth and inclination of this replica. 

7. Then down-hole survey tool must do reading every 2 days. Check if the reading is constant 

and also compare the result with the surveyor’s. Record them on a table. 
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8. Check every compass used for drill site set up. By doing this, each compass reading 

deviation (if any) can be recognized by comparing to accurate azimuth/inclination done by 

surveyor. 

Drilling and core logging 

4. Do not wash the core at the drill site; it may wash away any minerals. 

5. Mark unnatural break of drill core at the drill site. 

6. During core logging, differentiate type/style of veins observed on each sampling interval. 

Vein logging will also include their mineral content, number, percentage, and a number of 

vein that have <20ᴼ angle to core axis. 

Sampling 

4. Try to keep mineralized interval sampled in one bag, separated to barren zone. 

5. Put Blank Pulp, Blank Coarse, and Duplicate Sample on the mineralization zone. 

6. Be careful when scooping sample on loose material, avoid contamination between samples. 

RQD 

3. Geotechnician have to discuss with geologist for any observation they are not sure about. 

4. On mineralization zone, geologist should make observation and give advice to 

geothechnician for internal core lost degree when is necessary. 

Core Photo 

3. Write azimuth and inclination of the drill hole on core photograph title board. 

4. Upload wet full core photograph every night using drop box. 
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Appendix 13 geoindo Survey Services Reports 
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Appendix 14 Multi Element Association Report 
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Appendix 15 ITS Laboratory Accreditation Certificate 
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Appendix 16 Kriging Neighborhood and Experimental Variography Report 
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Appendix 17 BKM Drillhole Spacing Study 
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Appendix 18 Abbreviations and Conversions 

 

Abbreviation : Meaning 
% : Percent 

%Difference : Percentage difference (duplicate - original)/original 

%RSD : Percentage Relative Standard Deviation, StdDev/Average *100 

°C : Degrees Celsius 

3D : Three Dimension 

A.B.N. : Australian Business Number 

AAS : Atomic absorption spectroscopy - method for measuring 

element concentrations in solution (assays) 

Ag : Silver 
AIM : formerly the Alternative Investment Market - a sub-market of 

the London Stock Exchange 

Au : Gold 
B.App.Sc., MSc., MAIG : Bachelor Applied Science, Master of Science, Member 

Australian Institute of Geoscientists 

BK : Beruang Kanan 

BKM : Beruang Kanan Main Zone Prospect/mineralization 

BSc.(Hons) : Bachelor Science with Honours 

cm : centimetres 

CoW : Contract of Work 

CRM : Certified Reference Material 

Cu : Copper 
E : East 
ENJ : PT Eksplorasi Nusa Jaya (a PT Freeport Indonesia subsidiary) 

et al. : and others 

g/cc : unit for measurement of specific gravity - grams per cubic 

centimetre (also can be expressed as T/m3) 



APPENDICES:  Qualified Person’s Report on the Mineral Resources, Beruang Kanan Main Zone, July 

2017. 

 

425 
 

Abbreviation : Meaning 
g/t : grams per metric tonne - a measurement of element 

concentration, interchangeable with ppm 

GA : PT GeoAssay (laboratory) 

Grade : Quantity of metal per unit weight of host rock. 

GT : Grade Tonnage 

H&A : Hackman and Associates Pty Ltd 

ha. : hectare(s) 

ICP-MS : Inductively coupled plasma mass spectrometry - method for 

measuring element concentrations in solution (assays) 

ICP-OES : Inductively coupled plasma optical emission spectrometry - 

method for measuring element concentrations in solution 

(assays) 

ICP-OES AAS : methods for measuring element concentrations in solution 

(assays) 

IP : Induced Polarization - involves transmitting a current into the 

ground using two electrodes and measuring the voltage 

between another pair of electrodes. 

IUP : Mining Business License (Izin Usaha Pertambangan). 

JV : Joint Venture 

kg : kilogram(s) 

KGCL : Kalimantan Gold Corporation Limited  

km : kilometre 

km2 : kilometre squared 

KNA : Kriging Neighbourhood Analysis 

KP : Mining Authorization (Kuasa Pertambangan) - now defunct. 

KSK : PT Kalimantan Surya Kencana 

KSK CoW : the 6th generation Contract of Work (CoW) held by KSK 
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Abbreviation : Meaning 
Lat : Latitude 

LIDAR : Lidar is a remote sensing technology that measures distance by 

illuminating a target with a laser and analyzing the reflected 

light.  

m : metre(s) 

MAIG : Member of Australian Institute of Geoscientist 

max : maximum 

mesh : grid mesh (measurement of aperture) 

mm : millimeters 

Mo : Molybdenum 
MPD : Mean Paired Difference (expressed as a percent) 

MPRD : Mean Paired Relative Difference (expressed as a percent) 

N : North 
NB : Please note 

NI 43-101 : "Canadian National Instrument 43-101 - Standards of 

Disclosure for Mineral Projects" defines and regulates public 

disclosure in Canada for mineral projects and it relies on 

resource and reserve classification as defined by CIM. 

Ordinary Kriging : 3D interpolation method. 

OX : Oxiana Limited 

Pb : Lead 
pH : measure of the acidity or basicity of an aqueous solution 

ppm : parts per million - a measurement of element concentration, 

interchangeable with grams per metric tonne 

PQ HQ NQ BQ : Diamond Drill Hole Core sizes 

PT : Perseroan Terbatas ("Limited Liability") 

Py : Pyrite 

QA : Quality Assurance 
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Abbreviation : Meaning 
QC : Quality Control 

Q-Q : Quartile - Quartile (plot) 

Rd : Road 

RE : Reference to 

RL : reduced level (relative to vertical datum - usually ASL - Average 

Sea Level) 

S : South 
Sb : Antimony 
SEDAR : System for Electronic Document Analysis and Retrieval 

(Canadian - www.sedar.com) 

SFK : PT Sucofindo (Persero) Laboratory 

SG : Specific Gravity (mass/volume) 

Si : Silica 

SOP : Standard Operating Procedure 

StdDev : Standard Deviation 

T : metric tonnes 

TIN : Triangulated Irregular Network (computer solid model shape 

that domains features of projects in 3D) 

TM : Trade Mark 

UTM : Universal Transvers Mercator (Cartesian coordinate grid 

system) 

vol% : Percentage of total volume 

W : West 
WA : Western Australia 

WGS84, UTM Zone 49S : Spheroid projection and grid datum for the geographical 

location of data at Beruang Kanan 

yrs : years 

Zn : Zinc 
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