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Company Highlights  

Á First mover in an emerging gold 

province in Cambodia  

Á Okvau Deposit (100% owned): 

Indicated and Inferred Mineral 

Resource Estimate of 1.14Moz at 

2.0g/t Au (refer Table Three)  

Á DFS completed and demonstrates 

high grade, low cost, compelling 

development economics: 

o Ore Reserve of 14.3Mt & 2.0g/t Au 

for 0.9Mozs in a single open pit  

with waste:ore ratio of 5.8:1 

o LOM average annual production of 

106,000ozs pa  

o AISC US$731/oz over LOM 

o Using US$1.250/oz Au gold price: 

- NPV(5%) US$223M pre-tax and 

US$160M post-tax 

- IRR 48% pa pre-tax and 40% 

post-tax 

- Payback ~2.2 years pre-tax and 

2.5 years post-tax  

Á Highly credentialed gold project 

development team 

Á Significant resource growth 

potential.   
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Okvau DFS Delivers Ore Reserve of 907,000oz 

Emerald to Become +100,000ozpa Gold Producer 
 

Á Definitive Feasibility Study (ôDFSõ) confirms the 100% owned Okvau Gold 
Project in Cambodia as a robust and compelling project  

Á DFS delivers an initial Ore Reserve of 14.3Mt @ 2.0g/t Au for 907,000oz at 
an average AISC of US$731/oz over an initial 7 year Life-of-Mine (ôLOMõ) 
operating period  

Á The DFS is based on a 2.0Mtpa plant to produce approximately 106,000oz pa 
on average over the initial operating LOM of over 7 years 

Á Updated Mineral Resource estimate of 17.7Mt at 2.0g/t gold for 1.14Moz  (at 

0.7g/t cut-off) with 1.01Moz as Indicated and 0.13Moz as Inferred (refer Table Three) 

Á Key operating and financial results of the DFS (US$1,250/oz gold) include1: 

Development Capital Costs2 US$91M 

Mining Contractor Capital & Pre-Production Mining   US$7M 

 US$98M 

LOM C1 Cash Costs3 US$650/oz 

LOM AISC4 US$731/oz 

Operating Cash Flow (pre-tax) US$419M (A$558M) 

Project Cash Flow After Capital (pre-tax) US$298M (A$397M) 

NPV(5%) (pre-tax) US$223M (A$298M) 

NPV(5%) (post-tax) US$160M (A$213M) 

Payback (pre-tax) 26 months  

Payback (post-tax) 30 months 

IRR (pre-tax) 48% pa 

IRR (post-tax) 40% pa 

1 All economics are 100% attributable to Emerald. Exchange rate of US$0.75. Refer Table One for further details 
2 Includes US$4.4M of capital spares and first fills  
3 C1 Cash Costs include site based mining, processing and admin operating costs plus transport and refining costs 
4 Includes C1 Cash Costs plus royalties, sustaining capital costs and rehabilitation & closure costs 

 

Á 90% of Indicated Resources converted to Ore Reserves  

Á Low development capital intensity of US$122/oz of LOM production 

Á NPV(5%) to Pre-Production Capital Costs ratio of 2.3x 

Á Operating margin of 46% at US$1,250/oz gold price 

Á Targeting commencement of project development in late 4Q 2017 with gold 

production in early 2019 

Á Financing plans underway, targeting conventional debt and equity funding 

Á Emerald has cash reserves in excess of A$10M. Well placed to progress pre-
development activities and exploration before project funding 
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Emerald Resources NL (ASX: EMR) (ôEmeraldõ) is pleased to announce the completion of the DFS on the development of a 

2.0Mtpa operation at its 100% owned Okvau Gold Project located in the Mondulkiri province of eastern Cambodia (ôProjectõ). 

The DFS has been completed to +/ -15% level of accuracy.  The Board of Emerald has approved the Project to proceed to 

construction subject to financing arrangement and permitting, including a Mineral Investment Agreement with the Royal 

Government of Cambodia to support an Industrial Mining Licence.  

 

The DFS confirms the robust nature of the Project with an initial operating LOM of over 7 years, producing approximately 

106,000 ounces of gold per annum on average from a single open pit, with ore processed through a plant utilising a single 

stage crushing circuit and SAG mill, sulphide flotation, regrind mill followed by conventional cyanide leaching.  

 

Key operating and financial outcomes of the DFS, prepared in accordance with the requirements of the JORC Code (2012 

Edition), are presented below in Table One. 

Table One | Study Results1 

Ore Reserve 14.3Mt @ 2.0g/t gold for 907koz contained 

LOM Strip Ratio (waste t : ore t) 5.8:1 

Throughput 2.0Mtpa 

Life of Mine 7.2 years 

Processing Recovery 84%  

Recovered Ounces 762koz 

Average Annual Production 106koz 

Pre-production Capital Costs2 US$98M 

Sustaining Capital Costs3 US$23M 

  

Gold Price US$1,100/oz US$1,250/oz US$1,400/oz 

Gross Revenue US$838M US$952M US$1,066M 

LOM Net Revenue (net of royalties4 and refining) US$801M US$911M US$1,020M 

Operating Cash Flow pre-tax  US$309M US$419M US$528M 

Project Cash Flow pre-tax US$188M US$298M US$407M 

NPV(5%) pre-tax US$133M US$223M US$313M 

NPV(5%) post-tax5 US$95M US$160M US$224M 

Payback pre-tax 3.0 years 2.2 years 1.6 years 

Payback post-tax 3.3 years 2.5 years 1.8 years 

IRR pre-tax 32% 48% pa 63% 

IRR post-tax5 27% 40% pa 54% 

LOM C1 Cash Costs6 US$650/oz US$650/ oz US$650/oz 

LOM All-In Sustaining Costs (ôAISCõ)7 US$725/oz US$731/oz US$737/oz 

1 All economics are 100% attributable to Emerald 
2 Includes US$4.4M of capital spares and first fills and US$7.0M of mining capital and pre-production mining costs 
3 Includes US$14.4M of rehabilitation and closure costs 
4 Royalties include Government royalty of 2.5% gross and a third party royalty of 1.5% gross (capped to A$22.5M) 
5 Taxation is based on current and draft Cambodian tax law and does not allow for any incentives or tax relief 
6 C1 Cash Costs include site based mining, processing and admin operating costs plus transport and refining costs 
7 Includes C1 Cash Costs plus royalties, sustaining capital costs, contributions to environmental & community funds and rehabilitation & closure costs 

Emerald Managing Director, Morgan Hart said: òToday the Emerald team has delivered a maiden Ore Reserve of just under 1 

million ounces of gold along with a DFS demonstrating the exceptional economics of the Okvau Gold Project, all of which has been 

achieved within 12 months of Emerald becoming formally involved in the Project.   The results of the DFS, including a pre-tax NPV(5%) 

of approximately A$300M with an IRR of 48% pa, vindicates Emeraldõs decision to acquire 100% ownership of this project. 

Importantly, given the reserve grade of 2.0g/t and moderate strip ratio, the Project has low AISC of US$731/oz over the LOM. 

This will be the first large scale gold project to be developed in Cambodia. Emerald is confident this first mover status will result in a 

number of growth opportunities and it is very easy to envisage this Project increasing in scale and mine life.ó 
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Project Implementation  

Emerald will manage the construction and development of the Project with its own internal construction team. Key senior members 

of this team have been actively involved in the DFS and have many yearsõ experience working together on the development of 

other successful gold projects, within Australia and Overseas. Certain works will be outsourced to independent consultants and 

contractors as required.   

Cambodia is well located for the cost effective procurement of key equipment and materials. An important objective will be to 

maximise the extent of procurement from within Cambodia.  

Table Two shown below outlines the key Project milestones being targeted by the Emerald development team. 

Table Two | Okvau Gold Project Schedule 

 

 

Next Steps 

Given the completion of the DFS and the targeted development commencement late in the 4th Quarter of 2017, Emerald is 
focussed on: 

Á Procuring project approvals and permitting including environmental approval of the completed Environmental & Social 
Impact Assessment (ôESIAõ) and an Industrial Mining Licence which is to be supplemented with a Mineral Investment 
Agreement with the Royal Government of Cambodia  

Á Securing requisite project funding 

Á Identifying additional cost-saving measures from the forecast capital and operating expenditure 

Á Optimising open pit staging and scheduling  

Á Pursuing an active exploration program aimed at discovering nearby additional gold deposits that can deliver 
additional mill feed to the Okvau Gold Project. This will include a dedicated effort to expand Emeraldõs already 
substantial 400km2 ground position. Significant progress is being made in this area. 

  

Regulatory Approvals Granted

Project Funding

Commence Plant Construction

Processing Plant Commissioned

Commence Okvau pit mine dev't

First Gold Production

Q1

2019

Q2 Q3 Q4

2018

Q2 Q3 Q4

2017

Q1

assessment

ongoing discussions

process plant & infrastructure construction

open pit mining
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Growth Potential  
Substantial opportunities exist for new gold discoveries 
across the broader Okvau and adjoining OõChhung 
project areas covering approximately 400km2 (refer 

Figure One). Further drilling around the Okvau Deposit 
and exploration targets within close proximity to the 
Okvau Deposit offer an opportunity to expand the 
existing resource inventory and add to the current 
production target, both in terms of annual production 
and mine life.  
 
The Okvau Deposit remains open to the north and 
north-east where anomalous gold-in-soils and 
geophysics indicate the potential for additional 
mineralisation. 
 
This DFS has only considered an open pit mining 
operation.  The Okvau Deposit remains ôopenõ at depth 
with high grade shoots providing longer term 
underground potential. High grade resources have 
been defined immediately below the floor of the final 
pit design (refer Figure Two).  

Figure One | Emerald Licence Position with Surface Geochemistry 

 
 

Historical drilling results beneath the DFS pit design 
include (refer Renaissance Minerals Ltd ASX announcement 17 

September 2012): 

Á 17m @ 4.5g/t gold from 320m (DD11OKV091) 

Á 11m @ 8.4g/t gold from 399m (DD11OKV091) 

Á 10m @ 9.7g/t gold from 411m (DD12OKV108) 

Emerald recently drilled two deep diamond core holes 
to test for strike and down dip continuity of high grade 
gold zones intersected with previous deeper drilling. 
Results included (refer Figure Two): 

Á 3m @ 14.3g/t gold from 432m (DD16OKV372) 

Á 6m @ 9.7g/t gold from 520m (DD16OKV373) 

Figure Two | Depth Potential at the Okvau Gold Deposit 

 
 

 
This announcement lifts the trading halt that Emerald requested on Friday 28 April 2017. Emerald is not aware of any reason 

why the ASX would not allow trading to recommence immediately.   
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Okvau Definitive Feasibility Study Introduction 

The Okvau Deposit is located approximately 275 kilometres north-east of Cambodiaõs capital city of Phnom Penh in the province 

of Mondulkiri (refer Figures Three and Four). The town of Kratie is located on the Mekong River approximately 90 kilometres to the west 

of the Project. The capital of Mondulkiri is Saen Monorom located approximately 60 kilometres to the south-east of the Project.  

Emerald, through its 100% owned Cambodian subsidiary company, Renaissance Minerals (Cambodia) Limited, holds a 100% 

interest in the Okvau Exploration Licence (and the adjoining OõChhung Exploration Licence). The licences cover approximately 

400km2 of project area and are located within the core of a prospective Intrusive Related Gold (ôIRGõ) province in the eastern 

plains of Cambodia.  

Figure Three| Project Location 

 

Figure Four| Okvau and OõChhung Licence Area 

 

There is no requirement for the Royal Government of Cambodia to hold a participating interest in the Project.  

An updated independent JORC Indicated and Inferred Mineral Resource estimate for the Okvau Deposit of 17.7Mt grading 

2.01g/t gold containing 1.141Moz (at 0.70g/t gold cut-off) has been updated by independent resource consultant EGRM 

Consulting Pty Ltd as part of this DFS (refer Table Three).  

Table Three | Okvau Mineral Resource Estimate - April 2017 

Okvau April 2017 Mineral Resource Estimate 

 

Cut-off 

(Au g/t) 

Indicated Resource Inferred Resource Total Resource 

Tonnage 

(Mt) 

Grade 

(g/t Au) 

Contained 

Au (Koz) 

Tonnage 

(Mt) 

Grade 

(g/t Au) 

Contained 

Au (Koz) 

Tonnage 

(Mt) 

Grade 

(g/t Au) 

Contained 

Au (Koz) 

0.70 15.11 2.08 1,008 2.57 1.61 133 17.68 2.01 1,141 

 

The updated Mineral Resource estimate was determined using Multiple Indicator Kriging and takes into account additional 

dilution when compared to the previous Mineral Resource estimate.  

The DFS has delivered a maiden Ore Reserve (Probable) estimate of 14.26Mt @ 1.98g/t Au for 907,000 ounces gold (refer 

Table Four). 

Table Four | Okvau Ore Reserve Estimate - April 2017 

Okvau April 2017 Ore Reserve Estimate 

 Tonnage 
(Mt) 

Grade  
(g/t Au) 

Contained  
Au (Koz) 

Probable Ore Reserve  14.26Mt 1.98g/t Au 907koz 
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The Okvau Deposit will be mined by conventional open pit mining methods from a single pit at a relatively constant mining rate. 

Mining will be undertaken by drilling and blasting ore and waste with load and haul using a mining contractor.  

The proposed plant has a throughput of 2Mtpa will utilise a single stage crushing circuit and SAG milling circuit, sulphide flotation, 

regrind mill followed by conventional cyanide leaching. The Project has an initial operating mine life of 7.2 years. The DFS is 

based entirely on Probable Reserves. Inferred Resources which total approximately 7,000 ounces within the final pit design, 

have not been included in the DFS. The site layout is shown in Figure Five. 

The estimated operating costs demonstrate the financial robustness of the Project with an average LOM AISC of US$731/oz.  

The estimated Project development costs are US$91M with a further US$7M in mining contractor establishment costs and pre-

production mining costs.  The development costs include an US$4.4M allowance for spare parts and first fills.  

At a gold price of US$1,250/oz, the Project generates a NPV(5%) of US$223M (A$298M) pre-tax and US$160M (A$213M) 

post-tax with an Internal Rate of Return (IRR) of 48% pa pre-tax and 40% post-tax. The payback of the total capital funding 

requirement is expected to be 26 months pre-tax and 30 months post-tax, from first gold pour.  

Figure Five | Okvau  Gold Project Site Layout Plan 

 

 

DFS Study Consultants 

The DFS has been managed by Emerald with a number of experienced and highly qualified specialist consultants engaged to 

cover each of the key disciplines (refer Table Five).  

Table Five | DFS Consultants 

Consultant Input 

Mintrex Plant Design, Infrastructure, Capital and Processing Costs 

EGRM Consulting Pty Ltd, B Gossage Mineral Resource Estimate 

ACG (Australian Centre for Geomechanics), PM Dight Geotechnical 

Earth Systems Environmental Environmental 

Philip Luckett Metallurgical Test Work 

ATC Williams, R Holding Tailings Storage Facility, Waste Rock and Water Treatment  

EGC Engineering Power and Electrical 

KH Morgan and Associates, KH Morgan Hydrology and Hydrogeology 

Mining Resources Pty Ltd, G Williamson Ore Reserves, Mining Costs, Optimisations, Mine Design and Scheduling 



 

Page 7 of 38 

Geology and Mineralisation 

Regional Geology 

A large section of Indo-China, western Laos, Cambodia and southern Vietnam is underlain by Permo-Carboniferous 
metamorphosed shallow marine to upper arc volcanic rocks referred to as the Kontum Metamorphic Complex or Kontum Massif. 
This metamorphic complex was formed in rifting conditions following the Indo-Sinean collision in the Carboniferous. 

The Indo-China Block is separated from the South China Block by the Jinshajiang Aillaoshan Suture Zone. 

The Kontum Massif is bounded to the north by the Troung Son Fold Belt and to the south by the Loel Fold Belt. These fold belts 
contain volcano-sedimentary sequences with andesite and minor limestone. 

The Kontum Massif, now a tectonic stable plate, was intruded in Cretaceous by small to medium sized dioritic to granitic bodies. 
The rhyo-dacitic intrusives are often associated with copper and gold mineralisation such as at Sepon in Laos.  

The various lithologies in these intrusives are considered to result from fractionation from a common magna source. Some of 
these intrusives such as at the Okvau Deposit have significant hornfelsic haloes. 

A major part of the region is overlain by Jurassic-Cretaceous sediment deposited in the Khorat sag basin. These sediments, in 
places, are overlain by Neogene-Quaternary basalt flows. 

Okvau Local Geology and Mineralisation 

The Okvau Deposit is largely hosted in a Cretaceous diorite intrusion emplaced within an upper Triassic metasedimentary host 
rock package. Gold mineralisation is contained in a north-east trending fracture set in a narrow off-shoot or apophyses from a 
larger diorite intrusion however extends beyond the diorite contact into the metasediments as shown in Figure Six.    

Gold mineralisation is concentrated along a network of brittle/ductile shears and arsenopyrite-rich sulphide veins. The 
mineralized shears typically comprise 10 to 50 metre wide core of strongly altered, fractured, and/or sheared rock locally with 
a weak planar fabric, surrounded by 0.5 to 2 metre wide less intensely altered halos which retain relict diorite texture. Variably 
deformed pyrrhotite, arsenopyrite and/or pyrite-rich layers up to 10 metres wide also commonly occur in the core of the shears.  

The greater width of the alteration haloes around the shears, and textural evidence of movement along the shears implies they, 
rather than the narrow veins, were the principal fluid conduits within the Okvau Deposit. Gold-bearing fluids presumably 
accessed the fracture mesh which hosts the auriferous sulphide veins via the more strongly altered shears. 

Figure Six| Okvau Deposit Geology 

 

The principal controls on the mineralisation are interpreted to be parallel to the western diorite contact with the metasediments 
however the low angle dipping planar shears (metasediment bedding parallel) also exert influence on the 3D distribution of 
the mineralisation.  Gold grade continuity is therefore best defined as parallel to low dipping shears within the diorite which 
have an orientation in a shallow to moderate dipping plane to the south-east. 
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Mineral Resource Estimate 

The Okvau Mineral Resource estimate used for the DFS was prepared by independent resource consultants EGRM Consulting 
Pty Ltd (Principal Geologist, Brett Gossage) of Perth, Australia in April 2017 and is reported in accordance with the guidelines 
defined in the 2012 Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore Reserves (JORC Code, 
2012 Edition). Mr Gossage is a geologist and resource estimation specialist with over 27 years of experience including 
substantial experience working on applicable deposit types. A site visit was completed by Mr Gossage in December 2016. A 
more detailed description of the methodology used to estimate the Mineral Resources is contained in Appendix One.   

The Mineral Resource estimate for the Okvau Deposit, reported above selected cut-offs is summarised in Table Six.  A preferred 
lower cut-off grade 0.70g/t gold is selected to reflect the final economic cut-off determined based on the DFS parameters.  

Table Six | Okvau Mineral Resource Estimate - April 2017 

Okvau April 2017  

Mineral Resource Estimate 

 

Cut-off 

(Au g/t) 

Indicated Resource Inferred Resource Total Resource 

Tonnage 

(Mt) 

Grade   

(g/t Au) 

Contained 

Au (Koz) 

Tonnage 

(Mt) 

Grade   

(g/t Au) 

Contained 

Au (Koz) 

Tonnage 

(Mt) 

Grade   

(g/t Au) 

Contained 

Au (Koz) 

0.50 19.58 1.74 1,093 3.47 1.35 151 23.05 1.68 1,244 

0.70 15.11 2.08 1,008 2.57 1.61 133 17.68 2.01 1,141 

1.00 11.01 2.54 898 1.67 2.04 109 12.68 2.47 1,007 

 

Drilling 

The Okvau Deposit has been drill tested with a combination of Diamond (ôDDõ) and Reverse Circulation (ôRCõ) drilling. Figure 
Seven presents a drill hole plan with the gold mineralisation envelope.  The Okvau resource estimate covers approximately 500 
metres of strike and 400 metres width of the mineralised vein system.  

Figure Seven | Okvau Drill Hole Plan (DD red and RC green) and Mineralisation Outline 

 

The Okvau Mineral Resource estimate is based on a database of 217 drill holes, for a total of 42,257 metres. The database is 
comprised of 112 DD holes for 31,447 metres and 105 RC drill holes for 10,810 metres.  Drilling at Okvau is typically spaced 
at 25 metres by 25 metres centres in the top 100 metres of the deposit.  Below 100m vertical the drill spacing widens to 25 
metres drill sections and 50 metres on or along section   
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Sampling Techniques and Analysis Methods 

DD core was sampled using half-core where the core is cut in half down the longitudinal axis and sample intervals were 
determined by the geologist based on lithological contacts, with 80% of the sample intervals being 1 metre in length and an 
additional 15% of the sample intervals being 2 metres in length. RC samples were split through either a two or three tier riffle 
splitter at the drill rig and sampled on 1 metre intervals.  

Estimation Methodology  

The lithological constraints and oxidation surfaces were generated by Emerald technical staff and were applied to the grade 
estimation.  The modelled lithology includes diorite and metasedimentary (hornfels) host rocks.  An oxidation surface representing 
the top of fresh rock was also modelled. 

The grade estimate is based on a mineralisation constraint (estimation domain) generated with indicator kriging using drill holes 
coded with a mineralisation interpretation generated by Emerald technical staff.  The mineralisation interpretation was 
completed using a 0.5g/ t gold lower cut-off grade and includes a maximum 5 metres of internal dilution plus 2 metres of 
external dilution, and was generated using the known geological controls on gold mineralisation.  Figure Eight shows a typical 
section.  

Figure Eight |  Okvau Deposit Oblique Section 

 

The Mineral Resource gold estimate was determined using Multiple Indicator Kriging (ôMIKõ) within the mineralisation zone 
constraints.  MIK is a non-linear or ôrecovered resourceõ grade estimation method which estimates grades and tonnages for a 
targeted selective mining unit (ôSMUõ) block size, inclusive of dilution and ore loss.  Secondary variables (sulphur, arsenic, bismuth, 
antimony, copper, and tellurium) have been estimated using Ordinary Kriging (OK).    

A ôparentõ block size of 20 metres x 25 metres x 10 metres was used followed by a change of support estimate to a 5 metre x 
5 metre x 5 metre SMU. The model was constrained by a topographic survey and the geological model. 

The MIK estimate was generated using a multi-pass estimation approach, with the high confidence sample search parameters 
(estimation pass 1 with a sample search of 50 metres x 50 metres x 20 metres) expanded by 100% for each subsequent pass 
to estimate blocks not originally estimated in prior high confidence estimation passes.  The majority of categorised blocks were 
estimated searching to a maximum distance of 100 metres from data with the sample searches optimised based on geostatistical 
investigations and variography generated for both gold and indicator variables.   

The grade estimates are based on 2 metre down-the-hole composites of the RC and DD drilling.  High grade cuts were variously 
applied to the composite data to limit the influence of high grade outliers.  High grade cuts have been determined via outlier 
analysis studies with a high grade cut of 20g/t gold and 40g/t gold applied to the fresh hornfels and diorite domains 
respectively.  A 10 g/t gold high grade cut was applied to the oxide diorite domain composites and no high-grade cut applied 
to the hornfels oxide composites. To further limit extrapolation of high grade, additional high grade cuts of 6.98g/t gold and 
8.88g/t gold were applied to the hornfels and diorite domains composites respectively for estimation passes 2 and 3.   

A bulk density data set of 9,371 determinations were collected throughout the deposit via the immersion method of core billets.  
Based on the average bulk density grouped into fresh and oxidised samples and subdivided by lithology, bulk density was 
assigned to the block model for tonnage reporting.  Bulk densities have been assigned to four domains as shown in Table Seven. 
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Table Seven | Okvau Bulk Densities 

Lithology t/m3 

Diorite Oxidised 2.82 

Diorite Fresh 2.87 

Hornfels Oxidised 2.76 

Hornfels Fresh 2.78 

 

Classification 

The Okvau Deposit grade estimates have been classified in accordance with the guidelines set out in the JORC Code, 2012 
Edition. The assessment of confidence levels of the key categorisation criteria, including the confidence of the resource 
development data, the geological interpretation, the drilling density and gold grade estimation is summarised in Appendix One.  
The resource classification is based solely on the gold estimate. 

In summary, high confidence estimates that are within approximately 30 metres of drilling or better were considered as Indicated 
Mineral Resources.  Inferred Mineral Resources were blocks that were not considered Indicated Resources but still within the 
interpreted mineralisation zone and within 75 metres of drilling (when estimated with pass 1 or 2) or within 40 metres of drilling 
for estimation pass 3.  A cross sectional interpretation was completed using criteria listed above and a wireframe solid produced 
to capture those blocks that could be considered as Indicated and Inferred Resources.  Figure Nine shows a long section 
displaying the classification. 

Figure Nine | Mineral Resource Classification (Red is Indicated Resources and Green is Inferred Resources)  

 

Geotechnical and Hydrology 

Geotechnical 

The Australian Centre for Geomechanics (ACG) was engaged to complete a geotechnical study for the DFS. The assessment 

undertaken was an update to previous works undertaken by Renaissance Minerals Limited. 

The geotechnical analysis process comprised structural analysis, kinematic assessment on bench and batter scale, probabilistic 

analysis of wall stability and limit equilibrium numerical modelling on overall slope geometry. Based on the analysis conducted, 

the following pit design parameters were chosen: 

Á Berm interval: 20 metres -30 metres 

Á Berm width: 7.6 metres -10 metres 

Á Batter angle: 78° 

Á Inter-ramp angle: 59.3°- 61.30 

Á Overall slope angle: 52° 

The geotechnical study shows that the likelihood of a seismic event is extremely low.  
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Hydrogeological  

KH Morgan & Associates was engaged to undertake hydrogeological studies for the DFS. Total water supply requirement for 

mining and processing of gold ore at Okvau is estimated to be 2.261Mm3 per annum. Water supply will be obtained from a 

combination of rainwater catchment tailings decant and pit dewatering with dry season supplement from the adjacent Prek Te 

River.  Supply from the Prek Te has been assessed as being available at all flow conditions.  

Water balance indicates that mill water supply can be drawn entirely from the TSF pond from May to end of October each year 

without call for abstraction from the Prek Te.  

Except for rain runoff, groundwater input from the mining area is very low resulting from the very low hydraulic conductivity of 

the saprolitic regolith and extremely low conductivity of the underlying crystalline rocks.  

The total water balance for the Project is shown below in Table Eight. 

Table Eight | Project Water Balance 

Month Uses Sources 
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January 285.39 60 8.3 353.69 85.62 30 2.37 - 117.99 - 235.7 

February 285.39 60 8.3 353.69 85.62 30 5.89 - 121.51 - 232.18 

March 285.39 60 8.3 353.69 85.62 30 8.19 - 123.81 - 229.88 

April 285.39 60 8.3 353.69 85.62 30 43.8 - 159.42 - 194.27 

May 285.39 50 8.3 343.69 85.62 30 103.1 108.7 327.42 - 16.27 

June 285.39 40 8.3 333.69 85.62 30 117.7 406.2 639.52 305.83 - 

July 285.39 40 8.3 333.69 85.62 30 146.9 340.9 603.42 269.73 - 

August 285.39 40 8.3 333.69 85.62 30 155.3 376.7 647.62 307.93 - 

September 285.39 40 8.3 333.69 85.62 30 160.9 463.4 739.92 406.23 - 

October 285.39 50 8.3 343.69 85.62 30 85.3 120.8 321.72 - 21.97 

November 285.39 60 8.3 353.69 85.62 30 28.8 - 144.42 - 209.27 

December 285.39 60 8.3 353.69 85.62 30 6.8 - 122.42 - 231.27 

*Mill water replacement requirement. All numbers expressed as m3h-1 

A significant conclusion from the water balance study is that the Project processing facility will not generate water excess that will 
require discharge to the environment. 

 

Mining and Ore Reserves 

Mining Resources Pty Ltd completed all mining aspects of the DFS and compiled the Ore Reserve for the Project.  

The Okvau Deposit will be mined via conventional open pit mining methods from a single pit which will be mined in stages to 
maintain a relatively constant mining rate whilst providing adequate ore for processing at consistent ore grades. Mining will be 
undertaken by drilling and blasting ore and waste with load and haul using mining contractors. The proposed core mining fleet is 
made up of 120 tonne class excavators and 91 tonne class mine haul trucks.  
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Pit Optimisation & Design 

A number of Whittle optimisations were completed on the April 2017 Mineral Resource model and included all Resource 
categories including Inferred resources.  The results from the optimisations were considered in context of sensitivities, risks, 
contained ounces, mine life and total project size. The pit shell selected as a basis for the mine design was optimal in terms of 
maximisation of profitability based on the input parameters. It was chosen on the basis of stripping ratio, grade and contained 
gold and limitation of the operating cost risk in high strip ratio waste removal.  

The results of the selected pit shell are listed in Table Nine. 

Table Nine | Selected Optimised Pit Shell  

 Selected Pit Shell 
 

Mineralisation 14.49Mt 

Grade  1.95g/t Au 

Contained Gold 911koz 

Waste 79.44Mt 

Total Material 93.94Mt 

Strip Ratio (t:t) 5.5:1 

 

The final pit design was prepared to enable practical and efficient access to each bench and took into consideration the 
geotechnical design criteria. The final pit design has approximate dimensions of 650 metres by 600 metres to a maximum depth 
of 350 metres.  

Table Ten provides a comparison of the final pit design with the optimized pit shell. 

Table Ten | Comparison of Final Pit Design to Optimised Pit Shell  

 Selected Pit Shell Final Mine Design Difference 

Mineralisation 14.49Mt 14.42Mt -0.5% 

Grade  1.95g/t Au 1.97g/t Au +1.0% 

Contained Gold 911koz 914koz +0.3% 

Waste 79.44Mt 82.31Mt +3.6% 

Total Material 93.94Mt 96.73Mt +3.0% 

Strip Ratio (t:t) 5.5:1 5.7:1 +4.1% 

 

Inferred material accounted for only 7,000 ounces of gold or less than 1% of the total contained gold ounces and was excluded 
for the purposes of the DFS.  

The final pit design based on Probable Ore Reserves (Indicated Resources) only at a cut-off of 0.625g/t gold is shown in Table 
Eleven.  

Table Eleven | Final Pit Design Based on Indicated Mineral Resources at a Cut-Off of 0.625g/t Gold  

 Final Mine Design 
(Indicated Resources Only) 

Mineralisation 14.26Mt 

Grade  1.98g/t Au 

Contained Gold 907koz 

Waste 82.47Mt 

Total Material 96.73Mt 

Strip Ratio (t:t) 5.8:1 
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Figure Ten | Open Pit Design 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ore Reserve 

The Ore Reserve for the Project has been completed in accordance with the JORC Code, 2012 Edition. The Ore Reserve is 
based on Indicated Mineral Resources and as such is stated as Probable Ore Reserves. A more detailed description is contained 
in Appendix One.   

Table Twelve provides the Ore Reserve estimate. 

Table Twelve | Ore Reserve Estimate  

 Tonnes  Gold Grade  Contained Gold  

Probable Ore Reserve  14.26Mt 1.98g/t Au 907koz 

The cut-off grade used in the estimation of the Ore Reserve is the non-mining, break-even gold grade taking into account 
modifying factors of mining recovery and dilution, metallurgical recovery, site operating costs, royalties and revenues. All these 
factors have been estimated to a DFS level. For reporting of Ore Reserves the calculated cut-off grade is 0.625g/t gold. The 
Ore Reserve estimate is reported within the open pit mine design prepared as part of the DFS. 

Mining Costs 

Mining activities will be undertaken by an experienced mining contractor. Emerald sought indicative costs for load & haul and 
drill & blast from a highly reputable Australian mining contractor for use in the DFS. Allowance has been made for an ownerõs 
team retaining responsibility for technical services including mine planning, scheduling, grade control, surveying and management 
of the mining contract. Estimated mining costs are shown in Table Thirteen.  

Table Thirteen | Mining Cost Estimate 

Description US$/bcm US$/tonne 

Variable Load & Haul US$3.74/bcm US$1.33/t 

Drill & Blast US$1.40/bcm US$0.50/t 

Grade Control US$0.48/bcm US$0.17/t 

Fixed & Ancillary Costs US$1.56/bcm US$0.55/t 

Mining Supervision US$0.25/bcm US$0.09/t 

Environmental Management US$0.08/bcm US$0.03/t 

Total Mining Costs US$7.50/bcm US$2.67/t 

  


