
 
 
 
 
 
 
 

 

 
 

Awak Mas DFS Optimisation - Metallurgical Breakthrough 

 Whole of Ore leach testwork delivers improved metallurgical recoveries. 

 Gold recoveries range from 92% - 98% vs previous flotation-leach results of 85% - 91%. 

 DFS to proceed on Whole of Ore CIL leaching, leveraging off the availability of low-
cost grid power, low reagent consumption, and industry standard technology. 

 

Nusantara Resources Limited (‘Nusantara’, ASX:‘NUS’) is pleased to provide the following update on 
metallurgical testwork for its 100%-owned Awak Mas Gold Project (‘Project’) located in South 
Sulawesi, Indonesia. 

Nusantara commissioned Minnovo Pty Ltd to assist with the management of the metallurgical 
testwork program for the Project’s Definitive Feasibility Study (‘DFS’) with a focus on optimising gold 
recoveries. The Project’s process flowsheet was previously extensively studied on the basis of gold 
flotation with carbon in leach (‘CIL’) treatment of reground sulphide concentrate.  This testwork 
provided recoveries in the range of 85% to 91%. 

Nusantara’s current DFS has initially focused on opportunities for improved gold recoveries and 
economic outcomes through the use of Whole of Ore CIL leaching.  The Phase 1 testwork, involving a 
75 micron grind with gravity separation of coarse gold followed by leaching for 24 hours, has now 
been completed on representative samples from five of the seven ore domains (comprising three of 
the five domains in the Awak Mas deposit and samples from the Salu Bulo and the Tarra deposits). 
Figure 1 shows the location of the three deposits with the location of the samples from within the 
Awak Mas deposit shown in Figure 2. 

Gold extractions of greater than 92% within a 24 hour leach time are reported, with less than 1.5% 
additional gold recovered for a 48 hour leach time. Pending further testwork, an overall gold 
recovery in the range of 90% to 94% is expected for the Project across all domains using this 
flowsheet; representing a significant recovery breakthrough from the previously considered gold 
flotation and CIL flowsheet. 

The testwork has also reported low to moderate consumption rates for lime and cyanide, and low 
levels of deleterious elements.  These results combined with low-cost grid power, and previous 
assessments of moderate grindability, support previous estimates of low processing costs in the 
range of US$8 to US$10/tonne. 

Given the improved gold recovery, simplified process flowsheet and low processing costs, the Project 
DFS will now focus on fully developing Whole of Ore CIL Leach processing infrastructure.  The 
testwork program will now be expanded to identify gaps and bring the metallurgical testwork to DFS 
standard using previous drill core and samples from the drilling program currently in progress. 
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Nusantara’s CEO and Managing Director Mike Spreadborough commented: 

“These metallurgical results represent a significant breakthrough for the planned development of 
Awak Mas. Previous testwork focussed on flotation and CIL treatment due to the higher power cost 
involved in alternative process routes. The availability of low cost grid power has removed a major 
hurdle for the Project, allowing the consideration of Whole of Ore CIL treatment.  We are delighted 
with these initial gold recovery results of 92%-98%, which indicate potential for significant 
improvements to the overall project economics.” 

 

Figure 1: Awak Mas Gold Project – Location of Metallurgical Samples 

 
Figure 2: Awak Mas Deposit – Location of Metallurgical Samples 
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Testwork Program Details 

The testwork program comprised the following samples:  

 Rante and Lematik domains - gravity concentration followed by leach tests conducted on 
remaining samples stored at ALS in Perth from the 2011 Awak Mas PFS. 

 Tanjung, Salu Bulo and Tarra domains – samples were collected from the Awak Mas core yard 
from previously drilled core and transported to PT Geoservices’ laboratory in Jakarta for gravity 
concentration followed by leach tests. 

 The results for the Mapacing and Ongan domains are awaited.  The Mapacing and Ongan 
samples make up around 10% of the Mineral Resource. Results are expected in late 
October 2017. 

Further details of the sample characteristics are provided in the Appendix to this announcement. 

Testwork Results 

The testwork results are summarised below with further details provided in the Appendix: 

Ore Domain 
Assay Head Grade 

(g/t Au) 

% Gravity and Leach 
Gold Extraction at 24 hours 

Rante 1.50 93 

Lematik 1.46 92 – 95 

Tanjung 1.00 95 

Salu Bulo 3.09 98 

Tarra 1.41 98 

The following conclusions have been drawn from the testwork: 

 Good results were produced from the gravity and leach testwork on the five ore domains tested 
to date. All samples resulted in greater than 92.5% gold extraction.    

 Hydrated lime consumption was lower than the gold flotation flowsheet option indicating 
potential for lower operating costs.   

 Cyanide consumption varied from 0.24 kg/t to 1.26 kg/t and is considered low to moderate. 

 Head assays on all five ore domains returned low levels for deleterious elements i.e. arsenic levels 
were below 112 ppm (for the highest ore domain) and mercury levels were below 5 ppm. 

 No relationship between head grade and gold extraction was observed. Generally, tailings grades 
remained constant with the Whole of Ore leach flowsheet and as a result, lower gold head 
grades generally result in lower overall gold extractions. 
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Reference 

Reference should be made to the following for additional information: 

1. Section 3 of Nusantara’s IPO Prospectus dated 15 June 2017 as lodged with the ASX on 
1 August 2017 for further information on the Awak Mas Gold Project Geology and Mineral 
Resource. 

2. Section 4.8 of Nusantara’s IPO Prospectus dated 15 June 2017 as lodged with the ASX on 1 
August 2017 for further information on the Awak Mas Gold Project Metallurgy and 
Processing. 

3. ASX announcement (15 August 2017): “Grid power supply secured for Awak Mas”. 

4. ASX announcement (28 August 2017): “Commencement of Resource Drilling at Awak Mas”. 

5. ASX announcement (1 September 2017): “Commencement of Awak Mas DFS”. 
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APPENDIX: TESTWORK SAMPLE DETAILS 
The samples used for the Phase 1 testwork program are detailed below:  

Sample ID Ore 
Domain 

Sample 

Drill Hole 
ID 

Interval 

 (m) 

Assay 

Grade 

(g/t Au) 

Target 

Grade 

(g/t Au) 

Sample Details 

Rante 
Composite 

Rante AMD639 9.70 – 55.95 1.38 

1.54 

Remainder from 
2011 PFS Testwork 

Program 

(11.9 kg) 

Rante AMD642 6.65 – 36.5 1.66 

Rante AMD648 30 - 121 2.18 

Rante AMD656 42.5 – 63.5 0.79 

Lematik 
Composite 

Lematik AMD640 6.5 - 66 1.64 

1.20 

Remainder from 
2011 PFS Testwork 

Program 

(11.2 kg) 

Lematik AMD641 2.6 - 73 1.80 

Lematik AMD644 3 - 40 0.90 

Tanjung 
Composite Tanjung AMD212 87 – 99 1.00 1.22 

HQ half core 
obtained from site 

core yard 

9 August 2017 

(36.9 kg) 

Salu Bulo 
Composite Salu Bulo SBD073 32.3 – 43.5 3.09 2.53 

HQ half core 
obtained from site 

core yard 

9 August 2017 

(31.3 kg) 

Tarra 
Composite 

Tarra TRD312 118 - 130 1.41 1.34 

HQ half core 
obtained from site 

core yard 

9 August 2017 

(41.9 kg) 

The Rante and Lematik samples are remainders from the PFS metallurgical testwork program for 
AMEC Minproc (May 2012, ALS job A13714). The samples were stored under ALS Job No. A15809 at 
ALS Perth, Western Australia. All samples were crushed to -3.35 mm and had been in dry storage 
since the close of the testwork program.  

For the three remaining ore domains (Tanjung, Salu Bulo and Tarra), preliminary core targets were 
selected by Minnovo Pty Ltd with input from Cube Consulting (who have previously completed 
resource modelling for Awak Mas). Core was selected targeting a sample head grade approximately 
equivalent to the average head grade of the domain.  
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Detailed Testwork Results 
The table below provides detail of the testwork results:  

Ore 
Domain 

Lab Test 
ID 

Head 
Grade 

(g/t Au) 

Total 
Gravity 

Amalgam 
Extraction 

(%) 

Total 
Gravity 

Intensive 
Cyanidation 
Extraction 

(%) 

Total 
Gravity & 

Leach Gold 
Extraction 

(%) at 
24 hours 
Leaching 

Cyanide 
Consumption 

(kg/t) 

Hydrated 
Lime 

Consumption 
(kg/t) 

Total 
Gravity & 

Leach 
Gold 

Extraction 
(%) at 

48 hours 
Leaching 

Rante ALS MA222 1.50 49 - 93.2 0.45 0.70 92.5 

Rante ALS MA235/7 1.50 - 61 93.2 0.49 0.68 93.2 

Lematik ALS MA223 1.46 40 - 92.5 0.37 0.61 94.0 

Lematik ALS MA236/8 1.46 - 69 95.5 0.24 0.70 95.8 

Tanjung Geoservices 1.00 - 78 95.5 1.26 0.67 96.1 

Salu Bulo Geoservices 3.09 - 74 97.9 1.18 0.60 98.6 

Tarra Geoservices 1.41  61 98.6 1.18 0.55 98.5 

Testwork Methodology 

The testwork program on all samples included the following:  

 A full head assay; only completed on samples provided to Geoservices as a head assay was 
completed on the previous ALS samples.   

 A true specific gravity (‘SG’) determination; only completed on samples provided to 
Geoservices as an SG was completed on the previous ALS samples.  

 A grind establishment (‘GE’) test to determine the grind time at P80 of 75 microns; only 
completed on samples provided to Geoservices as a GE was completed on the previous ALS 
samples.  

 Gravity followed by leach tests were undertaken with the following conditions:  

 Grind size P80 of 75 microns.  

 Gravity concentrate recovery by a 3” Knelson concentrator.  

 Gravity concentrate recovery prediction by mercury amalgam or 24-hour intensive 
cyanidation.  

 Leach of gravity tailings and amalgam tailings / intensive cyanidation tailings for 48 hours 
with following leach conditions:  

o 45% w/w solids.  
o pH 10.5 with lime and maintain pH > 9.8.  
o Free NaCN level of 1,000 ppm initially and maintain at > 500 ppm.  

 Oxygen levels > 8 ppm.  

 Testwork conducted at ALS was completed in Perth tap water and testwork completed at 
Geoservices was completed in Cikarang, Jakarta tap water. 
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About Nusantara Resources 

Nusantara is an ASX-listed gold development company with its flagship project comprising the 
1.74 million ounce Awak Mas Gold Project located in Sulawesi, Indonesia. Discovered in 1988, 
the Project has had some 124km of drilling completed in over 1,000 holes.  The Project is 
currently 100%-owned through a 7th Generation Contract of Work (‘CoW’) with the Indonesian 
Government. 

Nusantara’s development strategy is for construction of a large-scale, low strip ratio open pit 
operation with ore to be processed by conventional flotation and cyanide leaching. 
Environmental approval has already been received for the Project, which is favourably located in 
non-forestry land close to established roads, ports and grid power, enabling the Project to 
quickly advance towards development upon completion of the DFS by mid-2018.  

Nusantara’s second strategy is to grow the resource base and sustain a mining operation beyond 
the initial targeted life of 10 years.  Multiple drill-ready targets have already been outlined 
extending from the three main deposits and in other areas of the 140km2 CoW.  

 

 

 

Website: www.nusantararesources.com  

LinkedIn: https://au.linkedin.com/company/nusantararesources  
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Competent Persons Statement 

The information in this announcement that relates to the exploration results and Mineral Resources of 
Nusantara Resources is summarised from publicly available reports as released to the ASX of the respective 
companies.  The results are duly referenced in the text of this report and the source documents noted 
above. 

Exploration and Resource Targets 

Any discussion in relation to the potential quantity and grade of Exploration Targets is only conceptual in 
nature. While Nusantara Resources may report additional JORC compliant resources for the Awak Mas 
Gold Project, there has been insufficient exploration to define mineral resources in addition to the current 
JORC compliant Mineral Resource inventory and it is uncertain if further exploration will result in the 
determination of additional JORC compliant Mineral Resources.  

Exploration Results 

The information in this report which relates to Exploration Results is based on, and fairly represents, 
information compiled by Mr Colin McMillan, (BSc) for Nusantara Resources.  Mr McMillan is an employee 
of Nusantara Resources and is a Member of the Australian Institute of Mining and Metallurgy (AusIMM 
No: 109791). 

Mr McMillan has sufficient experience that is relevant to the style of mineralisation and type of deposit 
under consideration and to the activity being undertaken to qualify as a Competent Person as defined in 
the 2012 Edition of the “Australasian Code for Reporting of Exploration Results, Mineral Resources and 
Ore Reserves”.  Mr McMillan consents to the inclusion in the report of the matters based on this 
information in the form and context in which it appears. 

Metallurgy 

The information in this report that relates to metallurgy and metallurgical test work and findings for Awak 
Mas Gold Project is based, and on fairly represents information compiled by Mr John Fleay, Manager 
Metallurgy, FAusIMM, for Minnovo Pty Ltd.  Mr Fleay is an employee of Minnovo Pty Ltd and is a current 
Member of the Australian Institute of Mining and Metallurgy (AusIMM No: 320872). 

Mr Fleay has sufficient experience that is relevant to the style of mineralisation and type of deposit under 
consideration and to the activity being undertaken to qualify as Competent Persons as defined in the 2012 
Edition of the “Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore 
Reserves”.  Mr Fleay consents to the inclusion in the report of the matters based on this information in the 
form and context in which it appears. 

Mineral Resources  

The information in this report that relates to the Mineral Resource Estimation for the Awak Mas Gold 
Project is based, and on and fairly represents information compiled by Mr Adrian Shepherd, Senior 
Geologist, (BSc), MAusIMM CP(Geo), for Cube Consulting Pty Ltd.  Mr Shepherd is an employee of Cube 
Consulting Pty Ltd and is a Chartered Professional geologist and a current Member of the Australian 
Institute of Mining and Metallurgy (AusIMM No: 211818). 

Mr Shepherd has sufficient experience that is relevant to the style of mineralisation and type of deposit 
under consideration and to the activity being undertaken to qualify as Competent Persons as defined in 
the 2012 Edition of the “Australasian Code for Reporting of Exploration Results, Mineral Resources and 
Ore Reserves”.  Mr Shepherd consents to the inclusion in the report of the matters based on this 
information in the form and context in which it appears. 

New Information or Data  

Nusantara Resources confirms that it is not aware of any new information or data that materially affects 
the information included in the original market announcements and, in the case of estimates of Mineral 
Resources and Ore Reserves that all material assumptions and technical parameters underpinning the 
estimates in the relevant market announcement continue to apply and have not materially changed. The 
Company confirms that the form and context in which the Competent Person’s findings are presented 
have not materially changed from the original market announcement.  
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