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HERA / NYMAGEE RESOURCES AND R ESERVES  

HIGHLIGHTS   

¶ FY18 drill program results in  increase in Hera  Measured Resources  

¶ Upper North Pod drill program planned for December Quarter 2018  

¶ Hera Resources and Ore Reserves have reduced with mine depletion  

¶ Nymagee ha s been estimated as an underground resource  

¶ Positive mine to mill gold reconciliations  

 

Aurelia  Metals  Limited  (ñAMIò or  the  ñCompanyò) is pleased  to  report  an update  to  the  Mineral  Resource  

Estimate  and  Ore  Reserves  Estimate  for  its  100%  owned  Hera  gold - lead -zinc -silver  project  and the 

Mineral Resource E stimate for its 95%  owned Nymagee copper - lead -zinc -silver project  in  NSW. The new 

Resource and Reserve Estimate s include  the results of extensive grade control and extensional  drilling 

during the last 12 m onths and also account for mining depletion during the period.  

 

Hera  Resource  Estimate  as at 30  June  2018  

 
 

Class  
Tonnes  

(Kt)  

NSR  

(A $ /t )  

Au  

(g/t)  

Pb  

(%)  

Zn  

(%)  

Ag  

(g/t)  

Measured  1007  248  2.60  2.70  4.20  20.0  

Indicated  951  228  2.70  2.10  3.20  17.0  

Inferred  558  239  1.70  3.50  4.70  51.0  

Total  2,516  238  2.44  2.65  3.93  25.7  
 

Note:  The updated Hera  Resource  Estimate  utilises  optimised A$120/tonne  NSR cut -off shapes that include 
internal dilution. The inclusion of internal dilution  has been implemented to more r ealistically represent the tonnages and 
grades that may become avai lable for potential extraction.  Net  Smelter  Return  (NSR)  is an  estimate  of  the  net  
recoverable  value  per  tonne  including offsite costs, payabilities, royalties and mill recoveries . Tonnage  
estimates  have  been  rounded  to  nearest  1,000  tonnes.  
 
 
Nymagee Resource Estimate as at 30 June 2018  
 

Class  
Tonnes  

( Kt)  

NSR  

(A $ /t )  

Cu  

( % )  

Pb  

(%)  

Zn  

(%)  

Ag  

(g/t)  

Indicated  364 0 138  1.31  0.85  1.65  14.4  

Inferred    14 0 109  1. 10 0.57  1.2 0 11. 3 

Total  3, 78 0  13 6  1.31  0.84  1.63  14.3  

 
Note:  The updated Nymagee  Resource  Estimate  is based on estimation search pass within May 2018 stope design 
shapes, using a revised $80 NSR (net smelter return) cut -off grade .  Net  Smelter  Return (NSR)  is an  estimate  of  the  
net  reco verable  value  per  tonne  including offsite costs, payabilities, royalties and mill recoveries . Tonnage  
estimates  have  been  rounded  to  nearest  10,000  tonnes.  
 
The Nymagee Mineral Resource Estimate has been completed in accordance with the guidelines of the 

JORC Code (2012 Edition). The updated Mineral Resource Estimate represents a decrease in tonnage 
since the previous estimate released in December 2011. This change is a result of an approach that 

assumes an undergrou nd mining method as per the Nymagee Scopi ng Study released in April 2017.  

 
AMI ha s updated the Mineral Resource E stimate for Nymagee in preparation for an upcoming pre -
feasibility study (PFS) that will examine the potential to provide significant additional ore feed to the 
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Hera processing plant.  The Company is currently conducting a metallurgical drill program in support 
of the PFS, wh ich is due for completion in June  2019.  
 
The 2018 Nymagee Mineral Resource Estimate is based on underground mining methods as opposed to  
previous estimates utilisin g an open cut mining.  
 

The 2018  Ore Reserve Estimate has been calculated from the Hera Resource model using ore classified 

in the Measured and Indicated categories  only.  

Hera Ore Res erve Estimate as at 30 June 2018  

Category  Geological lenses  
Tonnes  

(Kt)  

NS R 

( A$/t)  

Au  

 (g/t)  

Pb  

(%)  

Zn  

(%)  

Ag  

(g/t)  

Probable  

Far West  363  259  2.39  3.43  5.80  20.6  

Far West Lower  202  232  2.77  2.67  4.00  16.8  

Hays North  21  194  2.75  1.78  2.76  6.5  

Hays South        

Main North  95  198  2.72  1.68  3.13  8.6  

Main South  66  256  4.49  1.69  2.02  9.1  

North Pod  369  285  3.71  2.91  3.95  34.9  

Total Probable Reserve  1,117  256  3.05  2.84  4.36  22.7  
 

Note:  The Hera  Reserve  Estimate  utilises  a $160/tonne  NSR cut -off.  Net  Smelter  Return (NSR)  is an  estimate  
of  the  net  recoverable  value  per  tonne.  Tonnage  estimates  have  been  rounded  to  the nearest  1,000  tonnes.  
 

This  updated  Ore  Reserve  Estimate  represents  a 31%  de crease in  tonnage  against  the  previous  o r e  

reserve  including  40 6,000 t  a t  5 . 1 g / t  of  mining  depletion since June  201 7. Th e updated Ore Res erve 

Estimate represents a 14 % decrease in gold grade, a 4% decrease in lead grade and a n 8% increase in 

zinc grade. The reason for the change in gold grade is the mining of higher gold grade material last year 
relative to the  previous  ore reserve gold gra des .  

 

Nymagee Production Target as at 30 June 2018  

A Scoping Study released on 2 May 2017 utilised  a $140/t NSR cut -off, giving a  

 

Production Target -  1.38Mt at 2.2% Cu, 1.58% Pb, 3.15% Zn and 23 g/t Ag ( NSR $199/t).   

 

Based on this target, mine life is e stimated at 3.5 -4 years at a processing rate of 400,000tpa.  

 

Commenting on  the revised  Resource and Reserve Estimates,  Aurelia  Metals  Chief  Executive  Officer,  Jim 

Simpson , said:  

 

ñThe geological understanding of the Hera orebody and the extensive drilling  program that has been 

conducted over the pas t 12 months has provided a new platform for exploration which will be conducted in 

the FY  2018/19.  In particular, the testing of a repeat orebody below Hera from surface is an exciting 

prospect.  The Nymagee meta llurgical drilling is well underway and which will allow the completion of the 

PFS next year. ò  

 

Competent  Persons  Statement  ï Hera  Resource  Estimate  

 

Compilation of the drilling database, assay validation and geological interpretations for the resource 

up date were completed by Adam McKinnon, BSc (Hons), PhD, MAusIMM, who is a full time employee of 

Aurelia Metals Limited. The resource estimate has been prepared  by Rupert Osborn, BSc, MSc, MAIG, who 

is an employee of H&S Consultants  Pty Ltd.  Both Dr McKinnon  and Mr Osborn have sufficient experience 

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

which they are undertaking to qualify as Competent Persons as defined in the 2012 Edition of the 

óAustralasian Code for Reporting of Exploration Results, Mineral Resources and Ore Reservesô. Dr McKinnon 
and Mr Osborn consent to the inclusion in this report of the matters based on their information in the form 

and context in which it appears.  
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Competent  Pers ons  Statement  ï Nymagee  Resource  Estimate  

 

Compilation of the drilling database, assay validation and geological interpretations for the resource 

update were completed by Adam McKinnon, BSc (Hons), PhD, MAusIMM, who is a full time employee of 

Aurelia Metal s Limited. The resource estimate has been prepared by Arnold van der Heyden , BSc, 

MAusIMM (CPGeo) , MAIG, who is an employee of H&S Consultants  Pty Ltd.  Both Dr McKinnon and Mr van 

der Heyden  have sufficient experience which is relevant to the style of mine ralisation and type of deposit 

under consideration and to the activity which they are undertaking to qualify as Competent Persons as 

defined in the 2012 Edition of the óAustralasian Code for Reporting of Exploration Results, Mineral 

Resources and Ore Reser vesô. Dr McKinnon and Mr van der Heyden  consent to the inclusion in this report 

of the matters based on their information in the form and context in which it appears.  

 

 

Competent  Persons  Statement  ï Hera  Ore  Reserves  Estimate  

 

The Ore Reserve Estimate was compiled by Rebecca Roper, the Mining Engineer ing Manager  at the Hera 

Gold Mine. Rebecca has worked at polymetallic mines including Olympic Dam and Hera . She has also 

worked at porphyry (Ridgeway and Cadia East) and epithermal gold (Gosowong) deposits. Reb ecca is a 

mining engineer with a BE Mining  Eng (Hons)  obtained at the University of NSW and has worked in 

underground hard rock mines since 2001 with 17 yearsô experience. The Ore Reserve Estimate was 

produced on site.  

 

Rebecca has sufficient experience w hich is relevant to the style of minerali sation, type of deposit and 

mining method under consideration and to the activity which she is undertaking to qualify as a Competent 

Person as defined in the 2012 Edition of the óAustralasian Code for Reporting of Exploration Results, Mineral 

Resources and Ore Reservesô. Rebecca is a member of the AusIMM (310221) and also holds a NSW Mining 

Engineering Manager Certificate.  

 

HERA MINERAL  RESOURCE  ESTIMATE  

 
An updated  resource estimate has been completed for Aurelia M etalsô wholly owned Hera Project, located 

south of Nymagee, New South Wales. The updated total Measured, Indicated and Inferred Resources 

based on a $120 Net Smelter Return (NSR) cut -off are summarised in Table 1, and estimated contained 

metal in Table 2. The stated resources include all blocks within the volumes produced by Deswickôs Stope 

Shape Optimiser (SSO) but does not include material that has been mined or sterilised by nearby mining. 

The reported estimates therefore include an appropriate internal dilution component (see below for 

details).  Data compilation and validation for the Resource Estimate has been completed by Adam 

McKinnon, MAusIMM, who is the Geology Superintendent  at Hera. The Resource Estimate has been 

prepared by Rupert Osborn, MAIG, o f H&S Consultants.  

 
Table 1. Hera Resource Estimate, as at 30 June 2018 with NSR $120/t Cut-Off 

Class  
Tonnes  

(Kt)  
NSR # 

(A $ /t )  

Au  
(g/t)  

Pb  
(%)  

Zn  
(%)  

Ag  
(g/t)  

Measured  1007  248  2.60  2.70  4.20  20.0  

Indicated  951  228  2.70  2.10  3.20  17.0  

Inferred  558  239  1.70  3.50  4.70  51.0  

Total  2 ,516  238  2.44  2.65  3.93  25.7  

# based on metal prices higher than the long term Ore Reserve Estimate metal prices  
 
Table 2. Estimates of contained metal 

Class  
Au  

(Koz)  

Pb  

(Kt)  

Zn  

(K t)  

Ag  

(Koz)  

Measured  85  27  42  648  

Indicated  83  20  31  522  

Inferred  31  19  26  922  

Total  198  67  99  2092  

#Numbers may not sum due to rounding errors  
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DRILLING AND ASSAYS DATA  
Aurelia provided H&SC with data including a drill hole database, a series of 12 w ireframe solids 

representing mineralised volumes over $2 NSR, a series of 70 wireframe solids representing mined stopes 

and five wireframe solids representing the mine developments and depleted volumes. H&SC has retained 

copies of reports of previous MREs that were provided to H&SC.  

 

 
Figure 1. Plan view of the drill holes and $2 NSR mineralisation wireframes used in the 2018 resource update 

 

The database has been modified in order to be suitable for resource estimation. These modi fications 

included filling unassayed intervals with default low grades and assigning a density to each interval based 

on a calculation from the Pb, Zn, Cu , Fe and S grades. The surface diamond core comprises HQ and NQ -

sized core and underground holes are L TK60 a nd NQ -sized.  

 

Measured values show that the bulk density of the rock at Hera varies significantly , largely due to sulphide 

mineralisation. The density of drill hole intervals that had not been subjected to density measurements 

we re produced by calcul ating the normative mineralogy of each sample, then species weighting the density 

calculation. This approach takes into account the density differences between galena, sphalerite, 

chalcopyrite and pyrrhotite.  

 

Figure 1  shows a plan view of the mineralisat ion wireframes provided. The $2 NSR boundary was 

suggested to Aurelia by H&SC following an in -house review in early 2016.  

 

Samples were composited to 1 metre intervals within each zone with a minimum composite length of 

0.5m. In order to better reflect the  contained metal within each interval, estimates were carried out on 

density weighted values. Au, Ag, Pb, Zn, Cu , S and Fe grades were multiplied by the density for each 

assayed interval. The block model estimates of the density weighted elements are then divided by the 

estimated density for each block.  

 
Variography was carried out within  the software program GS3 on the one metre composited data from the 

eight mineralised domains that contained over 2,000 data points. These domains are Main North, Main 

Sout h, Hays South, Hays North, Far West, North Pod, East South and Western PbZn. Other domains used 

the variogram parameters from a nearby domain. Variography for each element showed relatively high 

continuity in the along -strike and down -dip orientations and poor continuity in the orientation 

perpendicular to these.  

 

The mineralisation at Hera is relatively narrow with a NNW -SSE strike. The estimates employed a block 

model rotated -16.41° around the Z axis to match the historic local mine grid co -ordinate syst em. Five 

metre north -south and vertical block dimensions were chosen to reflect drill hole spacing and to provide 

definition needed for mine planning. The shorter two metre east -west dimension was used to reflect the 
narrow mineralisation and down hole dat a spacing. Discretisation was set to 2x5x5 (E, N, RL respectively). 

The wireframes representing mineralisation and depletion were used to flag the block model. Sub -blocking, 

with the minimum dimensions of 1m x 2.5m x 2.5m (East x North x RL respectively), was permitted.  
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The search criteria used to estimate all parameters can be seen in Table 3 and consist of three search 

passes with progressively increasing search radii. The maximum distance of extrapolation of est imates 

from data points is 70  m. Declustering  was carried out by the use of search sectors. The search ellipsoids 

for each domain are rotated according to best fit for each lode.  

 
Table 3. Search criteria used in the estimation process. 

Axis  Pass 1  Pass 2  Pass 3  

Axis 1  3 m  5 m  9 m  

Axis 2  20 m  35 m  60  m  

Axis 3  20  m  35 m  75  m  

Composite Data Requirements     

Minimum data points (total)  16  16  8 

Max points (total)  32  32  32  

Sectors  4 4 4 

Max points (per sector)  8 8 8 

Max data per drill hole  6 6 8 

Minimum number of drill holes  4 4 2 

 
Ordinary Kriging (OK) was used to estimate the density weighted concentrations of Ag, Pb, Zn, Fe, S and 

As. The density weighted concentration of Sb in North Pod was estimated using OK but was not est imated 

in the other zones due to lack of data coverage. OK was also used to estimate density, as well as a data 

location accuracy factor. OK is considered to be appropriate for the estimation of these features as the 

coeffici ent of variation (CV)  is relati vely low and the mineralisation is reasonably well structured.  

 

The gold grades intersected at Hera are highly variable and exhibit a strongly skewed grade distribution. 

Multiple Indicator Kriging (MIK) was considered a more appropriate estimation method for this type of 

gold grade distribution because it specifically accounts for the changing spatial continuity at different 

grades through a set of indicator variograms at a range of grade thresholds. Limited top -cutting was 

applied to density weighted valu es of gold, silver, lead, zinc, copper,  arsenic and antimony by mineralised 

zone.  

 

In underground workings, experience has shown some surface drill holes have deviated a moderate 

distance from the planned and surveyed drill hole traces. Underground drill h oles, and surface drill holes 

that have been intersected in development and adjusted, are considered to be of good accuracy. In order 

to understand the relative contribution to estimates of samples with a high degree of confidence in their 

location an OK i ndicator estimate was also used for hole accuracy. This parameter was used to modify 

resource classifications described below.  

 
A Net Smelter Return (NSR) value was applied to each block after estimation. The NSR is used to assign 

a dollar value to the pol ymetallic mineralisation. The NSR calculation takes into account the recoveries 

associated with each of the two processing streams; namely production of Au and Ag doré  and Pb -Zn 

concentrate (that also includes Ag credits). The NSR also takes account of the  metal price, exchange rates, 

freight , treatment charges and royalties. Recovery and metal price parameters used in the NSR calculation 

are given in Table 4 and Table 5.  

 
Table 4. Processing recoveries for NSR calculation 

Parameter  Recovery  

Au Recovery ï Gravity  60%  

Au Recovery -  Leach  30%  

Ag Recovery -  Dore  10%  

Ag Recovery -  Concentrate  80%  

Pb Recovery -  Concentrate  91%  

Zn Recovery -  Concentrat e 90%  

Pb + Zn Grade (Concentrate )  55%  
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Table 5. Metal prices for NSR calculation 

Metal  Price (US$)  

Gold (US$/oz)  1,400  

Silver (US$/oz)  18.8  

Zinc (US$/t)  2,6 00  

Lead (US$/t)  2,280  

 
Following estimation, a series of wireframed optimised stope designs were produced by Deswickôs Stope 

Shape Optimiser (SSO). The SSO stope designs were used to constrain the reported mineral resource 

estimate (MRE). Mineralisation outside these stopes is unclassified as it does not meet the criterion  of 

eventual economic extraction. The smallest mineable unit (SMU) for the SSO shapes is 5  metres long, 

25  metres high, with a minimum mining width of 3  metres. The SMU is used as a starting shape and 

evaluated across the orebody until it finds an area wit h a SMU head grade above $120/t. If it is, then it 

adds it to the SMU and continues across the orebody. Where a slice is below a cut -off of $120/t it is flagged 

as waste and not included. If the waste slice is greater than 5  metres wide it is then left as a pillar. If it is 

less than 5  metres and has some high grade that carries above cut -off, it is then included in the stope.  

 

The Mineral Resource E stimate, broken down by lode, is reported in  Table 6 . Estimated resources reported 

here include all block cen troids that lie within the SSO stope wireframes that have not been mined or 

sterilised by nearby mining. The reported estimates therefore include internal dilution. The small quantity 

of material that is inside the SSO shapes but outside the mineralised do main wireframes has been included 

in the óOutsideô domain.  
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Table 6. Mineral Resource Estimate for Hera broken down by lode. 

 

Classifications are based predominately on the search pass used to estimate the block. Following 

estimation,  the search pass was locally averaged in order to decrease small isolated volumes o f differing 

classification.  The data location accuracy factor that quantifies the relative contribution of data points with 

high location accuracy confidence was used to downgrade the classification of blocks that were estimated 

using an excessive number o f data with poor confidence in their location. Table 7 shows how  the search 

pass is modified by the location accuracy factor to produce the modified pass.  

 

To produce a single classification for each SSO shape the  tonne -weighted modified pass was averaged for 

each shape. To ensure coherency in the resource classification, some individual isolated Inferred shapes 

were upgraded to Indicated and isolated Indicated shapes were downgraded to Inferred. The classification  

of two areas of Indicated shapes in Main South was downgraded to Inferred due to poor reconciliation of 

adjacent, mined stopes. All Measured resources at Main South were also downgraded to Indicated as 

reconciliations showed that estimates were significan tly underestimating the contained metal. Figure 2  

shows an oblique long section of the blocks reported in the resource estimate  coloured by resource 

classification .  
 

 

  

Class  Lode  
Tonnes  

(Kt)  

NSR  

(AUD$)  

Au  

(g/t)  

Pb  

(%)  

Zn  

(%)  

Ag  

(g/t)  

Measure d  

Main North  142  178  2.0  1.8  2. 8 11 

Hays North  68  177  2. 2 1.8  2. 2 8 

Far West  401  247  2.0  3.3  5.5  20  

Far West  Lower  115  238  2. 5 2.7  4.1  18 

North Po d 227  311  4.0  2.6  3. 4 29  

Outside  4 4 0.0  0.1  0.1  1 

       

Measured Total  1,007  2 48  2.6  2. 7  4.2  2 0  

Indicated  

Main North  196  205  2.5  1. 7 3.0  9 

Main South  151  288  4. 4 1.6  2. 1 9 

Hays North  7 214  3.0  1.8  2. 1 7 

Far West  182  207  2.0  2.3  4.0  15  

Far West  Lower  192  212  2. 4 2. 2 3.3  14 

North Pod  214  24 8 2.6  2. 6 3. 7 35  

Outside  8 4 0.0  0.1  0.1  0 

       

       

Indicated Tota l  951  2 28  2.7  2. 1  3. 2  1 7 .0  

Inferred  

Main North  18  313  4.5  2.1  3. 0 11  

Main South  127  220  3. 3 1.4  1. 8 7 

Far West  10  180  2.1  1.4  3.0  7 

Far West Lower  12  182  2.8  0.8  1.4  8 

North Pod  386  248  1.0  4.4  6.0  71  

Outside  5 6 0. 0 0.1  0.2  2 

       

Inferre d Total  5 58  23 9  1. 7  3. 5  4. 7  51  

Total  2, 516  2 38  2. 5  2. 7  3. 9  2 6  
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Table 7. Classification according to search pass and location confidence 

Search Pass  Location Accuracy Factor  Modified Pass  Classification  

1 >0.75  1 Measured  

1 <0.75  2 Indicated  

2 >0.5  2 Indicated  

2 <0.5  3 Inferred  

3 All  3 Inferred  

 
 

 
Figure 2. Long section showing the distribution of Measured (red), Indicated (yellow) and Inferred (green) 
Resources. 

An infill drill program from underground targeting the Upper North Pod and any potential up dip extensions 

of mineralisation is planned to occur during the December 2018 quarter. This prog ram will increase the 

current Upper North Pod resource confidence from Inferred/Indicated to Measured status (refer Fig. 2 

above).  
 

RESOURCE BLOCK MODEL RECONCILIATION  

The 2017/18 Resource block model was reconciled against mill production on a stope by s tope and ore 

development basis. There was good correlation with t he base metals and gold positive ly reconciled at 

142%  due to the nugget effect  within the mineralisation . The reco nciliations are shown in Table 8 .  

 

Table 8. Block Model Reconciliation 

 
Metal  Mined 

Grade  

Milled 

Grade  

Reconciliation  

Gold (g/t)  3.5  5.1  142%  

Silver  (g/t)  15.1  13.3  88%  

Lead  (%)  2.5  2.6  102%  

Zinc  (%)  3.6  3.6  99%  
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ORE  RESERVES  ESTIMATE  
 
The Ore Reserve Estimate is shown by Category and by location as shown in Table 9 .  

 
Table 9. Ore Reserve Estimate by Geological Area as at 30 June 2018 

Category  
Geological  

lenses  

Tonnes  

(Kt)  

NSR  

( A$/t)  

Au  

(g/t)  

Pb  

(%)  

Zn  

(%)  

Ag  

 (g/t)  

Probable  

Far West  363  259  2.39  3.43  5.80  20.6  

Far West Lower  202  232  2.77  2.67  4.00  16.8  

Hays North  21  194  2.75  1.78  2.76  6.5  

Hays South        

Main North  95  198  2.72  1.68  3.13  8.6  

Main South  66  256  4.49  1.69  2.02  9.1  

North Pod  369  285  3.71  2.91  3.95  34.9  

Probable    1,117  256  3.05  2.84  4.36  22.7  

Total Reserves  1,117  256  3.05  2.84  4.36  22.7  

 

 
The Ore Reserve Estimate has also been assessed by each level of the mine as shown in Table 10 .  

 
Table 10. Ore Reserve Estimate by Level as at 30 June 2018 

RL 
Tonnes  

 (Kt)  

NSR  

 ( A$/t)  

Au  

(g/t)  

Pb  

(%)  

Zn  

(%)  

Ag  

(g/t)  

255        

285  32  229  3.97  1.84  1.6 2 10.9  

310        

335        

360        

385  58  243  4.20  1.62  2.05  10.4  

410  35  288  2.35  4.40  5.69  56.0  

435  89  202  1.66  2.92  4.57  25.2  

460  88  251  2.45  3.28  5.13  26.3  

485  134  249  2.74  3.03  4.60  20.9  

510  212  267  3.10  2.83  4.88  21.6  

535  181  249  2.75  2.84  4.73  22.1  

560  113  291  3.67  3.13  4.44  26.5  

585  69  258  2.88  3.27  4.44  26.5  

615  83  268  4.05  2.15  3.33  15.4  

640  23  281  5.25  1.51  1.61  12.8  

Grand Total  1,117  256  3.05  2.84  4.35  22.7  

ORE RESERVE CLASSIFICATION  

The Ore Reserve Estimate is based on the Mine ral Resource classification of Measured and Indicated only.  

Material classified as Measured and Indicated Resource is converted to a Probable Reserve.  It is the 

competent personôs view that the classification used for the Ore Reserve Estimate is appropriate.  
 

A long section of the Hera Mine Mineral Resource classifications overlaid on the Ore Reserves is shown in  

Figure 3 .  
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             Figure 3. Hera Mine Ore Reserve June 2018 Long Section 

M INING METHOD REVIEW AND ASSUMPTIONS  

The mining method provided for estimating the Ore Reserves is sublevel bench and fill stoping progressing 

bottom up in 100m vertical panels.  

 

A schematic of the mining method is shown in Figure 4. Bench and Fill Mining Method . 

 

 
Figure 4. Bench and Fill Mining Method 

Sill pillars are every 100m vertically with an open stoping method adopting a yielding pillar above and 

betw een the previously filled panels.  

Level access is via the hangingwall (east) decline and the decline has a standoff of 50m from the ore body. 
The decline face is currently 620m vertically below surface and the sublevels are spaced vertically at 25m.  

 
Stopes are typically 30m long, 25m high and 8m wide. Stopes are demonstrati ng stable characteristics 

up to a hydraulic radius of 7.5m or approximately 30m along strike.  
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On review, bench stoping has provided:  

¶ Greater safety  

¶ Less dilution  

¶ Reduced ore loss in pillars,  

¶ Reduced risk from rock fall and damage to equipment  

¶ Reduced ov ersize and  

¶ Reduced ground support  

 

This Ore Reserve Estimate has been based exclusively on the bench stoping method and sill pillar uphole 

stoping.  

M INIMUM M INING W IDTH  

The minimum mining width  (MMV) of 3m was based on the production drill rig and developm ent size.  

The equipment provided in the mining contract allows development down to 4m in width. Stope drill ing 

is possible to 3m in width.  

STOPE RECONCILIATION &  ORE RECOVERY  

On review of the Cavity Monitoring System (CMS) data provided on all bench stopi ng, the dilution 

reconciliation over the last 12 months has shown that the 0.5m of dilution used in the ore reserve process 

for east and west walls has been maintained.  

 

Over the past two years, the trend has been a reduction of overbreak to 12% and reduct ion of underbreak 

to 10%.  The other area for potential ore loss occurs when ore is left behind from firing onto the rill of the 

mullock fill. This loss has been estimated as negligible after controls put in place such as; fibrecreting the 

waste rill, inst alling waste pods into the open stope on the waste rill, marking the distance to the waste 

rill on the wall for loader operators and continual CMS monitoring as the fired tonnes are depleted.  

 

Originally, the main causes for underbreak stemmed from poor dr illing accuracy and tight firing which 

mainly occurs on the first lift of a wide orebody.  Several design changes have been put in place to remedy 

this underbreak. Firstly, the production drilling has been modified to 89mm tube drilling from 76mm speed 

rod  drilling. This has seen a major improvement in drill hole accuracy. The last of the 76mm drill holes 

were fired in early 2017. Secondly, development drives are now centred in the wider orebodies providing 

reduced burdens for production blast holes.  

 

Under  these revised operating conditions, the expected ore loss is estimated to be approximately 5% or 

a recovery of ore of 95% for bench stopes. A 90% recovery factor has been applied to the sill pillar 

extraction due to the inherent nature of the ore recovery  method. The recovery is estimated based on the 

tonnage of ore blocks.  

RESERVE STOPE SHAPE METHODOLOGY  

The stopes were created by applying the Stope Shape Optimiser (SSO) software in Deswik CAD to the 

201 8 Mineral Resource model (BM_1803_D1, 12/03/18) whic h was completed in Micromine by H&S 

Consultants (H&SC) under guidance by Adam McKinnon. The block model was converted to Datamine 

format to enable the SSO process to run.  

 

The parameters used to create the initial stope shapes were:  

¶ All Mineral Resource ca tegories included  

¶ 25m level interval, designed to 1 in 50 graded floors  

¶ 5m strike length  

¶ MMW of 3m  

¶ Minimum dip of 60 degrees  

¶ Minimum waste pillar between parallel stopes of 5m  

¶ $160/t NSR cut -off applied to create initial 5m shapes  

¶ An external stope dilutio n of 0.5m to the east and west walls were applied to each 5m shape.  

¶ The SSO process looks at the smallest mineable unit (SMU) of 5m long, 25m high, and a MMV of 

3m.  

The SMU is used as a starting shape and evaluated across the orebody until it finds an are a with a SMU 

head grade above $160/t. It then applies a 0.5m skin and evaluates the slice to determine if it is above 
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cut -off. If it is then it adds it to the SMU and continues across the orebody. Where a slice is below a cut -

off of $160/t it is flagged as  waste and not included. If the waste slice is greater than 5m wide it is then 

left as a pillar. If it is less than 5m and has some high grade that carries above cut -off it is then included 

in the stope. A graphical explanation is shown in       Figure 5.  

 

 
      Figure 5. Stope Shape Optimiser Process 

The SSO process creates practical shapes but is always evaluating a slice to ensure it is above a cut -off 

of $160/t. The final process adds the 0.5m dilution to both side walls and does the final evaluation to 

ensure the diluted stope is above cut -off. The east and west external dilution consists of 151kt (14%) of 

the Ore Reserve Estimate.  

 

The final stope shapes were created by combining the 5m SSO shapes together where there was stope 

continuity. Stopes were designated as bench stopes with fill or sill pillar stopes. Where the bases of stopes 

were created by the rockfill of the stopes below an allowance of 150mm across the entire stope floor was 

included as rockfill floor dilution.  

 

All bench stopes, excluding the initial 30m stope for each mining area, would be firing the ore against the 

rockfill of the adjacent filled stope. An allowance of 300mm of rockfill wall dilution was included over the 

entire end wall of the stope.  

 

A total of 8kt (1%) of rockfill floor and wall dilution is included in the ore reserve.  

NET SMELTER RETURN (NSR)  

The Hera mine has a polymetallic ore source of gold, silver, lead and zinc, hence, a net smelter return 

(NSR ) has been used to estimate the value of the ore net of all costs after it leaves site. This includes road 

freight, port storage, ship loading, sea freight, treatment charges and royalties. The revenue from the 

smelter is also net of payable metal and smel ter penalties.  

 

The NSR is calculated using the following formula:  

 

NSR = [Metal grade x expected metallurgical recovery x expected payability x metal price] ï [concentrate 

freight and treatment charges, penalties and royalties]  

 

Metal recoveries have bee n taken from operating experience and near term operating targets. Metal prices 

have been based on consensus forecasts.  
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The metallurgical recoveries for the Ore Reserve Estimate are predicated on the existing Hera ore 

processing facility with a nominal thr oughput rate of 430ktpa. It incorporates gravity, flotation and a 

concentrate leach circuit to produce a gold and silver doré and a 55% Pb+Zn concentrate.   

 

All metallurgical assumptions have been provided by Hera Processing personnel.  

 

 
Table 11. NSR Reserve Assumptions June 2018 

Metal  Unit  AU($)  US($)  Recoveries  

Au Oz 1,605  1,220  90%  

Ag Oz 22  17.00  90%  

Zn  t  3,421  2,600  90%  

Pb t  3,000  2,280  91%  

 

The AUD/USD exchange rate is set at 0.76  

 

The Hera Mine has in place life of mine concentrate sales agreem ents.  

 

Appropriate royalties have been applied and the Gold and Silver doré  products are shipped to a receiving 

mint for refining under a refining agreement.  

CUT OFF VALUES  

The Hera mine uses three main cut off values depending on what costs are attribut able to each activity. 

The full breakeven cut off value includes the sustaining capital of the mine and processing, all mine 

operating costs including development, drill and blast, bogging, haulage, filling, processing and 

administration.  

 

The stoping cut off value includes:  

¶ Drill and blast  

¶ Loading and Haulage (incl. backfill)  

¶ Processing and administration.  

 

The development cut off value includes processing and administration as it is assumed to be on surface.  

The costs were based on the average of the pa st two years from June 2016 to June 2018 and description 

of each of the cut off values for de velopment ore described below in Table 12.  

 
Table12. Cut-off Values used to Estimate the Hera Ore Reserve 

Activity  Description  Cut off Value  

Full Cut Off  

Stopes  

All stopes are designed to this full cut -off ensuring that 

most ore pays for the full site costs on a unit basis.  
$160 NSR  

Development  

Send to ROM as ore, equal to Stope source.  

 
>$160 NSR  

If development is required regardless of grade, between 

these cu t off values, it will be sent to ROM and 

stockpiled for treatment at the end of the mine life 

and/or processed only if there is no other ore left on the 

ROM. 

$120 -  $160 NSR  

If development is required regardless of grade, between 

these cut off values, it  will be stockpiled underground 

for treatment at the end of the mine life.  

$80 -  $120 NSR  

Sent to waste  

 
<$80 NSR  
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The 2018 Mining Inventory with an NSR cut off value of $160 are shown below in Figure 6. 

Figure 6. 2018 Mining Inventory at $160 NSR Cut off 

M INERAL RESOURCE ESTIMATE  

The Ore Reserve Estimate is based on the Hera Mineral Resource Estimate completed by Adam 

McKinnon and H&SC and is shown in Table 13 . The Mineral Resource b lock model (BM_1803_D1, 

12/03/18) was finalised on 30 May 2018.  

 
Table 13. Hera Mine Mineral Resources as of 30 June 2017 with NSR $120/t cutoff 

Classification  
Tonnes  

(Kt)  

NSR  

( A$/t)  

Au  

(g/t)  

Pb  

(%)  

Zn  

(%)  

Ag  

(g/t)  

Measured  1,007  248  2.60  2.70  4.20  20.0  

Indicated  951  228  2.70  2.10  3.20  17.0  

Inferred  558  239  1.70  3.50  4.70  51.0  

Total  2,516  238  2.44  2.65  25.7  0.10  

#  based on metal prices higher than the long term Ore Reserve Estimate metal prices  

CONVERSION OF RESOURCES TO RESERVES  

The Mineral Resource E stimate, including Inferred Resources as reported at 30 May 2018, is 2,516,000t 

which contains a mining inventory of 1,463,000t as shown in  Table 14 .  

 

The mining inventory contains Inferred Resources which have had mining modifying factors applied. The 

to nnage conversion rate of Mineral Resources to Mining Inventory is 58%.  
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Table 14. Hera Mine Mining Inventory as at 30 June 2018 with NSR $160/t Cut-Off 

Category  Tonnes  

(kt)  

NSR  

(A$/t)  

Au 

( g/t )  

Pb 

( % )  

Zn 

( % )  

Ag 

( g/t )  

Cu 

( % )  

Probable Reserve  1,117  256  3.05  2.84  4.36  22.7  0.12  

Mining Inventory  345  265  1.82  4.21  5.62  62.1  0.10  

Total  1,463  258  2.76  3.16  4.65  32.0  0.12  

 
The 1,117,000t of Probable Ore Reserve is reported from Measured and Indicated Mineral Resources of 

1,958,000t for a tonnage conversion rate of 57%.  

 

It is important to note that both the Mineral Resource Estimate and the Ore Reserve Estimate were 

bounded by mineable shapes.  

 

The two key components for the Mineral Resource to Ore Reserve conversion rates are:  

¶ The Mineral Resource Estimate uses higher metal prices than the Ore Reserve Estimate  

¶ The Mineral Resource Estimate uses a lower cutoff value than the Ore Reserve Estimate  

 

One of the most significant differences between the June 2017 and current estimates is the increase in 

Measured Re sources and a decrease in Indicated Resources. This upgrade in the classification is largely 

due to additional drilling in Far West, Far West Lower, Main North and North Pod.  

 

There are numerous other small differences between the two estimates such as ch anges to mineralised 

domain wireframes and slight changes to the NSR parameters, but these are unlikely to have significantly 

influenced the global resource estimates.  

METAL PRICES FOR RESOURCE ESTIMATE  

The Net Smelter Return (NSR) for Mineral Resource Est imate provides a higher value of ore in the block 

model compared to the Ore Reserve Estimate as shown in  Table 15 .  

 
Table 15. Hera Mine Metal Prices 

Metal Price  Unit  Reserves  Resources  

Gold  A$/oz  1,605  1,892  

Silver  A$/oz  22.0  25.0  

Zinc  A$/tonne  3,421  3,514  

Lead  A$/tonne  3,000  3,081  

Exchange Rate  $US:$AUD  0.76  0.74  

 
The Mineral Resource Estimate has been estimated with higher metal prices in line with 2012 JORC Code 

stating that:  

A óMineral Resourceô is a concentration or occurrence of solid material of economic 
interest in or on the Earthôs crust in such form, grade (or quality), and quantity that 

there are reasonable prospects for eventual economic extraction.  

It is reasonable to state that metal prices stated under the Mineral Resource Estimate se ction have been 

achieved in the past and have reasonable prospects of being achieved in future based on the Hera Mine 

Life.  

 

For comparison, the average NSR head grade of the Mineral Resource Measured and Indicated estimate 

is $238/t and the Ore Reserve Es timate is $256/t.  
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CUT - OFF VALUES FOR RESOURCE AND RESERVE ESTIMATE S 

Table 16. Cut-off Values 

 Unit  Ore Reserves  Mineral Resources  

NSR Cut -off  $/t  $160  $120  

 
The Ore Reserve Estimate has been based on a cut -off value of $160/t  which includes full costin g as 

outlined in Section 9.  

 

The Mineral Resource Estimate has been based on a cut -off value of $120/t which includes stoping, 

bogging, trucking, processing and administration. Development costs and sustaining capital have been 

excluded. The rationale beh ind the incremental cut -off for the Mineral Resource Estimate is based on a 

number of scenarios which could make Mineral Resources profitable at this $120/t NSR cut -off.  

 

They are:  

1.  Development stops in the mine.  

2.  Stope shapes are smoothed in the design pro cess and material that could fall off within the stope 

is designed as part of the extracted stope. This material is based on a NSR greater than $120/t.  

3.  The mill may potentially run empty which could justify supplying ore to maximise mill throughput 

based o n variable costs only.  

 

The metal pricing and the cost structure create potential opportunities and reasonable prospects for 

Mineral Resources to be converted to Ore Reserves in the future.  

 

Every isolated stoping area which required excess development was  assessed to ensure that the stopes 

were economic taking into consideration the additional access development. No stoping areas created in 

the SSO process had to be excluded.  

 

The development cut -off value of $80/t includes processing and administration as  it is assumed to be on 

surface.  
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The following graph ( Figure 7) shows the 1,117,000t of Probable Ore Reserve tonnes and NSR head grade 

at various NSR cut off bins. The ore between $80/t and $160/t is the ore deve lopment that is required to 

access the stoping areas.  

Figure 7. 2018 Probable Ore Reserve Tonnage Grade Curve 

 

COMPARISON TO 2017  ORE RESERVES  

A comparison has been done between the 2018 and 2017 Ore  Reserves. This includes the 406 ,234 t mined 

between the June 2017 Ore Reserve statement and the July 2018 Ore Reserve statement (depletion).  

 

The only shift in Metal prices in used for the 2018 Ore Reserves is the price of lead, which increased by 

6%  as shown in  Table 17 .  

 

Table 17 . Me tal Price Comparison for Ore Reserves 2017 to 2018  

Metal Price  Unit  
2017  

Ore Reserves  

2018  

Ore Reserves  

Change to 2017 

Ore Reserve  

Gold  A$/oz  
1,605 1,605 0% 

Silver  A$/oz  
22.40 22.40 0% 

Zinc  A$/tonne  
3,421 3,421 0% 

Lead  A$/tonne  
2,829 3,000 6% 

 
There h as been no change to the mill recoveries and concentrate grades since 2017 so these have 

remained unchanged for the NSR estimations .  

 

The zinc treatment charges have reduced for the 2018  Ore Reserves.  

 
The 2018 Ore Reserve cut -off has remained at $160/t NS R. 

The results of the changes can be seen in the waterfall graphs below . 


