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Underground Mining Study demonstrates potential to add 

value 
 

 
Highlights: 

• Underground mining concept study targeting deeper high-grade mineralisation 
of the Sihayo Mineral Resource has now been completed by Mining One. 

• Results demonstrate a standalone drift-and-fill operation is technically feasible 
and offers a potentially viable low CAPEX start-up option.  

• A trade-off study is now required to determine the optimum combination of open 
pit and underground mining for the project. 

• Mineralisation remains open and untested at depth and to the south of the known 
deposit. 

 

  

Sihayo Gold Limited (ASX:SIH – “Sihayo” or the “Company”) is pleased to report encouraging 
outcomes  from a Concept Study of the potential for a viable underground mining operation 
centred on the Sihayo gold deposit, located in the north block of the PT Sorikmas Mining Contract 
of Work (‘CoW’) in North Sumatra, Republic of Indonesia.  

Sihayo’s Executive Chairman, Colin Moorhead commented on this recent report: 

“The Feasibility Study Update (FSU) completed during 2023 defined the open pit only bookend 
for Sihayo.  This most recent underground mining study defines the standalone underground 
bookend showing that such an option could deliver a low CAPEX and lower risk start-up option 
with the potential to unlock the underlying potential of the larger Sihayo Mineral Resource. A 
trade-off study is now required to determine the optimum combination and scheduling of open pit 
and underground mining at Sihayo to take the project forward. 

It is also clear that our exploration model, which is based on geologic analogues such as multi- 
million-ounce Cortez Hills deposit in Nevada, continues to be verified with the mineralisation 
remaining open and untested at depth and to the south. This continues to support the view that 
further drilling of the deeper mineralisation at Sihayo has real potential to grow the resource”.  

 
Background 

The Company previously announced that it had engaged Melbourne consultant, Mining One, to 
evaluate the potential for an underground mining operation at Sihayo, either as a supplement to 
the proposed open pit operation described in the 2022 Updated Feasibility Study (Figure 1), or 
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as a stand-alone operation1,2. Mining One’s initial assessment suggested that an underground 
drift-and-fill mining operation had potential to be technically and economically viable. 

Two drilling programs were carried out at Sihayo from mid-2022 to early 2023, to identify 
additional high-grade mineralisation beneath the planned 2022 UFS open pit, and to collect 
geotechnical data to assist with design of an underground operation. The drilling successfully 
identified significant extensions to the ‘below-pit’ gold mineralisation and resulted in an updated 
Mineral Resource estimate (MRE) for the Sihayo gold deposit (Figures 2 and 3). The updated 
MRE showed an increase in higher-grade primary gold resource to some 4.48 Mt at 4.7 g/t gold 
(at a 3.0 g/t gold cut-off grade) comprising 677 koz of gold comprising 27 percent Measured, 52 
percent Indicated and 21 percent Inferred Mineral Resource categories. This included an increase 
of 122 koz of gold or a 22 percent increase compared with the total 2022 MRE at a 3.0 g/t Au cut-
off, and a 67 percent increase in the below-pit MRE compared with the total 2022 MRE at a 3.0 
g/t Au cut-off (Refer to SIH:ASX announcement “Sihayo Mineral Resource Estimate Update 
results in increased grade and contained gold” dated 11 July 2023). 

These results, combined with significant improvements in gold recoveries from primary sulphide 
mineralisation reported in previous metallurgical test work using high pH pre-leaching (‘caustic 
leaching’) 3,4, offer significant potential benefits for the project’s scope and economic viability. 

 
Concept Study 

Following the release of the update MRE, the Company engaged Mining One to complete a 
Concept Study as the next step in evaluating the underground mining potential at Sihayo. This 
study is now complete and delivered encouraging results (See Appendix 1 for the Concept Study 
highlights). An alternative underground mining approach that involves a twin decline access and 
development design to selectively mine the higher-grade gold resource without an open pit 
development was evaluated (Figures 4 to 6). 

The Concept Study proposes a smaller-scale underground mine based on a drift-and-fill mining 
method and focuses on extracting the resource from the bottom-up. The mining rate estimated in 
this study was approximately 500 kt per annum producing approximately 400-450 koz of gold 
over a mine life of eight years.  

Mining One’s financial modelling based on the Concept Study mine plan and cost estimates 
results in an encouraging economic case for the project.  Estimated upfront costs to pursue this 
option would be in the order of US$11M for the Mine Development Capital Costs and circa 
US$30.5M for the processing plant capital costs.  The Mining One financial model was updated 
with these capital costs, and other current variables for costs and recovery including the forecast 
long term gold price of ($/oz) US$1,700.  
 
This strategy has the potential to deliver a more sustainable and manageable alternative to a 
conventional open pit mining method. This includes a reduced environmental footprint, 
geotechnical and operational benefits, and a significant reduction in the size of the Tailings 
Storage Facility (TSF). Sihayo is focussing on a risk-based technical and commercial optimisation 
which considers both open cut and/or underground miningoptions. The preferred option may be 
a combination of both a surface and underground mining option with a trade-off study planned to 
determine the optimum combination and scheduling of open pit and underground mining at 
Sihayo.  

 
1 Refer to ASX announcement (SIH:ASX) titled “Ore Reserve and Economic Update for Sihayo Starter Project” dated 23 
May 2023. 
2 Refer to ASX announcement (SIH:ASX) titled “Sihayo Mineral Resource Estimate Update results in increased grade 
and contained gold” dated 11 July 2023. 
3 Refer to ASX announcement (SIH:ASX) titled “Significant Results from High pH Leaching Test Work” dated 31 January 
2022.  
4 Refer to ASX announcement (SIH:ASX) titled “Final Results Received from High pH Pre-leaching Test Work” dated 5 
July 2022. 
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2024 Plans 
 

Mining One also reviewed and concur that there is strong exploration upside potential to 
significantly expand the underground gold resource within extensions to currently defined 
mineralised lenses and on repetitions of these lenses. 

A drilling program has been planned to upgrade the below-pit resource classification and to test 
for additional extensions to the high-grade mineralisation. The results from the Sihayo deeper 
targeted drilling programs in 2022-23 validate the Company’s exploration model of increasing 
gold grades and mineralisation thickness toward potential feeder zones at depth. The deeper 
higher-grade gold zones are anomalous in arsenic, antimony, mercury, and thallium 
geochemistry. The breccias hosting high-grade gold mineralisation at Sihayo show physical 
features and alteration-mineralisation characteristics that appear similar to those reported in the 
literature from the multi-million-ounce Cortez Hills gold deposit in Nevada (See Appendix 2). This 
program is dependent upon sufficient funding being available to implement the program during 
2024. 
 
In addition to evaluating the underground mining option, exploration has continued with 
groundwork including mapping and soil geochemical sampling to advance exploration targets at 
Sihayo, Hutabargot Julu and Kotanopan5.  
 
Whilst Sihayo Gold is funded in the short term via a further shareholders loan, discussions are 
ongoing with key stakeholders to resolve future financing to progress the project and continue 
exploration on the Contract of Work. 
 
 
For further information, please contact: 
 
Colin Moorhead 

Executive Chairman 

E: colin.moorhead@sihayogold.com 

Rhys Timms 

Chief Financial Officer 

E: rhys.timms@sihayogold.com 

  

 
5 Refer to ASX announcement (SIH:ASX) titled “Strong Exploration Targets Emerging at both Tambang Ubi and Hutabargot 
Julu” dated 24 October 2022. 

about:blank
about:blank
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Figure 1: Sihayo 2022 FSU open-pit development layout plan 

Figure 2: Sihayo 2022 Updated Feasibility Study pit shell on 2023 Update MRE 
 

Figure 3: Example of 
mineralised jasperoid 
breccia from Sihayo 

 
 

UNDERGROUND PORTAL 

1 cm 
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Figure 4: Sihayo Concept Study underground mine layout (Isometric view looking W) 

draped by LiDAR generated topography 
 

 
Figure 5: Sihayo Concept Study underground mine layout (Isometric view looking W) 

and Stope Block Optimisation Model at 2.9 g/t Au cut-off 
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Appendix 1: Underground Concept Study Highlights 

Mine Layout 

 

Stope optimization was performed with two scenarios using the resource block model (Table 1). 
The model was imported into Deswik CAD, depleted by topography and then a further 20-meters 
below the surface, the assumption that no mining will be possible within 20m of the surface. This 
estimated standoff distance from the surface will require further work in future studies.  The other 
parameters were then applied, resulting in the table below: 
 

Table 1: Mining Inventory Comparison of MSO Scenario 

MSO Scenario 
Stopes 

(ea.) 
Tonnes (t) Grade (g/t) 

Ounces 
(oz) 

YZ Scenario 3,107 3,516,661 4.57 516,485 

ZX Scenario 3,927 4,002,303 4.49 577,955 

Difference +820 +485,642 -0.08 +61,470 

 
The Mineable Stope Optimiser (MSO) results indicate that the XZ scenario yields a greater 
quantity of ore and contained ounces compared with the YZ scenario. However, it is important to 
note, the YZ scenario yields a higher gold grade. 
 
The mine design is determined by consideration of the dimensions and distribution of the ore, as 
well as the limits of stope optimization. The detailed design parameters for this Sihayo 
Underground Mining Study are summarised in Table 2. 
 

Table 2: Sihayo underground mine design parameters 

Parameter Description Comment 

Lateral Development   

   Main Incline/Decline &  
   Ventilation Incline/Declines 
(W x H) 

5.5m x 5.5m, Radius 2.75m Arched 

   Stockpile (W x H) 5m x 5m, Radius 2.5m Arched 

   Level Access (W x H) 5m x 5m, Radius 2.5m Arched, 20m from Decline 

   Level Access (W x H) 4.5m x 4.5m, Radius 1m Semi arched 

   Return Air Drive (W x H) 5m x 5m, Radius 1.5m Arched 

   Sump (W x H) 4.5m x 4.5m, Radius 1m Semi arched 

Vertical Development   

   Return Air Rise (Diameter) 4.0 meter Circular, Raisebore & Sinking 

Production Profile   

   Ore Drive & 
   Sill Drive (W x H) 

4.5m x 4.5m, Radius 1m Semi arched 

Max Decline Gradient 1: 7 (maximum)  

 

Access to the Sihayo Underground Mine would be via a portal located in the side of the hill (Figure 
6). The primary focus of the mine development would involve developing an initial incline from the 
portal to reach the orebodies. Internal declines and inclines would then be required to reach level 
accesses. Once these internal declines/inclines reached the required elevation for the planned 
mining block, level access would be developed to allow the commencement of ore production on 
the level. Ventilation declines/inclines and ventilation shafts between levels in the mine would be 
developed to connect ventilation networks providing fresh air and return airways. The capital 
development and ventilation drives are planned on the foot wall side of the orebody.  
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Figure 6: Looking west Sihayo underground mining layout. 

The Sihayo underground mining operation is planned to use a twin incline concept, which offers 
several benefits. These include early access for production, providing locations from which to 
conduct diamond drilling to upgrade Inferred Mineral Resources and accessing underground 
exploration targets. This approach also allows primary ventilation to be progressively established 
as the incline advances.  

Production Schedule 

The mining method proposed in this design is overhand drift-and-fill. The orebody is planned to 
be extracted from the bottom up, with cut heights of 4.5 m and drift widths of 4.5 m. This method 
involves developing sill drive headings along the footwall from which the ore drives would be 
developed across the orebody. 
 
The first ore drive is developed in the ore and is backfilled with consolidated fill. The second ore 
drive is driven adjacent to the first ore drive. This cycle continues until the ore zone is completely 
mined out to full width, once filled, the second lift commences, working immediately above the 
first lift. The mining process uses drilling, blasting, loading, and ore transportation. After an ore 
drive has been mined, backfilling is carried out, using waste from development activities mixed 
with dry tailings. The main equipment required for mining operational activities are jumbo drills, 
LHDs, and mining haul trucks. Ancillary equipment and activities include road maintenance, mine 
ventilation, lighting, pumping and drainage, power and communications.  
The parameters used for mine scheduling are summarised in Table 3. 
 

Table 3: Lateral and vertical development rates 

Activity Capital/Operating Rate 

Portal Capital 1 month 

Main Decline Capital 80 – 150 m/month  

Ventilation Decline Capital 80 m/month 

Stockpile Capital 60 m/month 

Sump Capital 60 m/month 

Return Air Drive Capital 60 m/month 

Level Access Operating 80 – 135 m/month 

Sill Drive Operating 80 m/month 

Ore Drive Operating 300-570 m/month 

Return Air Rise Capital 1 m/day 

Ventilation Incline / Adit  

 

Main Incline / Adit 
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During the first two years, mining activities will primarily focus on developing the main decline, the 
ventilation decline, and supporting infrastructure to gain access to orebodies. During this initial 
period ore production can begin at an elevation of 973 mRL, as the prosed development of twin 
declines would enable primary ventilation to be established (Figures 7 & 8). 
 

 
Figure 7: Looking west Sihayo underground mining 1st ore production. 

As mine development progresses, production areas increase, peaking in the 3rd - 5th years, 
and begins to decline from year six. The Sihayo life-of-mine mine schedule is summarised in 
Table 4. 

Table 4: Conceptual life-of-mine schedule 
Standalone underground development 
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Figure 8: Surface Layout including location of Adits. 

 

 

  

Main Adit / Incline 

Ventilation Adit / Incline 
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Appendix 2: Cortez Hills Analogue 

A comparison is drawn between Sihayo and the high-grade and multi-million-ounce Cortez Hills breccia- 
hosted Carlin-type gold deposit in Nevada (the latter is described by Bradley et al, 20206, and Jackson 
et al, 20107). Both gold deposits share a common set of geological characteristics including: 

▪ Hosted in polylithic breccias within karstic carbonate rocks (limestone). 
▪ Show strong structural controls and a spatial association with igneous intrusions. 
▪ Sulphide-refractory gold mineralisation, where unoxidized, within varying proportions of 

hydrothermal clays, jasperoidal silica, and residual organic material. 
▪ Submicron size gold occurring within the arsenic-rich rims of fine-grained pyrite. 
▪ See description of Sihayo pyrite composition by Prof Ross Large on the next page. 

 

A comparison of the breccia hosts in both deposits is shown below: 

 

 

The basis for the comparison is that 
higher-grade gold mineralisation is 
associated with fluidised matrix- 
supported polylithic breccias that 
occur as irregular stratabound and 
discordant bodies (pipe-like) 
associated with hydrothermal karst 
developed in the limestone host along 
unconformities, major faults and/or 
igneous intrusion contacts. 

There is an apparent trend of 
increasing gold grade with increasing 
depth; extremely high gold grades are 
predicted to occur in narrow root or 
upflow zones along individual breccia 
bodies. 

 

6 Bradley, M.A., Anderson, L.P., Eck, N., and Creel, K.D, 2020, Giant Carlin-type gold deposits of the Cortez district, 

Lander and Eureka Counties, Nevada, in Sillitoe, R.H., Goldfarb, R.J., Robert, F., and Simmons, S.F., eds., Geology of 
the World’s Major Gold Deposits and Provinces: Society of Economic Geologists Special Publication 23, p. 335–353. 

 
7 Jackson, M., Arbonies, D., and Creel, K., 2011, Architecture of the Cortez Hills breccia body, in Steininger, R., and 
Pennell, B., eds., Great Basin evolution and metallogeny: Geological Society of Nevada Symposium, May 14–22, 2010, 
Proceedings, p. 97– 123. 
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Generalised Schematic – Sihayo gold deposit 

A fault-controlled cave-fill mineralisation zone 

 

 

Source: Large, R, and Hutchinson, D, 2011. Laser ablation ICP-MS study of Sihayo samples, 164pp. 
(Internal Report for PT Sorikmas Mining) 
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Competent Person’s Statement 

Exploration Results 

The information in this report which relates to Exploration Results is based on, and fairly represents, 
information compiled by Mr Bradley Wake (BSc Hons. (Applied Geology)), who is a contract employee of 
the Company. Mr Wake does not hold any shares in the company, either directly or indirectly. 

Mr Wake is a member of the Australian Institute of Geoscientists (AIG ID: 3339) and 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 Wake consents to the inclusion in the report of the matters based on this information in the form and 

context in which it appears. 

Disclaimer 

This announcement may or may not contain certain “forward-looking statements”. All statements, other than 

statements of historical fact, which address activities, events or developments that the Company believes, 

expects or anticipates will or may occur in the future, are forward-looking statements. Forward-looking 

statements are often, but not always, identified by the use of words such as “seek”, “anticipate”, “believe”, 

“plan”, “estimate”, “targeting”, “expect”, and “intend” and statements that an event or result “may”, “will”, “can”, 

“should”, “could”, or “might” occur or be achieved and other similar expressions. These forward-looking 

statements, including those with respect to permitting and development timetables, mineral grades, 

metallurgical recoveries, potential production reflect the current internal projections, expectations or beliefs of 

the Company based on information currently available to the Company. Statements in this document that are 

forward-looking and involve numerous risks and uncertainties that could cause actual results to differ 

materially from expected results are based on the Company’s current beliefs and assumptions regarding a 

large number of factors affecting its business. Actual results may differ materially from expected results. There 

can be no assurance that (i) the Company has correctly measured or identified all of the factors affecting its 

business or the extent of their likely impact, (ii) the publicly available information with respect to these factors 

on which the Company’s analysis is based is complete or accurate, (iii) the Company’s analysis is correct or 

(iv) the Company’s strategy, which is based in part on this analysis, will be successful. The Company 

expressly disclaims any obligation to update or revise any such forward-looking statements. 

No Representation, Warranty or Liability 

Whilst it is provided in good faith, no representation or warranty is made by the Company or any of its 

advisers, agents or employees as to the accuracy, completeness, currency or reasonableness of the 

information in this announcement or provided in connection with it, including the accuracy or attainability of 

any Forward-Looking Statements set out in this announcement. The Company does not accept any 

responsibility to inform you of any matter arising or coming to the Company’s notice after the date of this 

announcement which may affect any matter referred to in this announcement. Any liability of the Company, 

its advisers, agents and employees to you or to any other person or entity arising out of this announcement 

including pursuant to common law, the Corporations Act 2001 (Cth) and the Trade Practices Act 1974 or 

any other applicable law is, to the maximum extent permitted by law, expressly disclaimed and excluded. 

Distribution Restrictions 

The distribution of this announcement may be restricted by law in certain jurisdictions. Recipients and any 

other persons who come into possession of this announcement must inform themselves about and observe 

any such restrictions.  

 


