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of St Barbara Limited and has sufficient experience relevant to the style of mineralisation and type of deposit 
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Project Summary 

The Gwalia Deeps underground Gold Mine is located 3km south of Leonora in the north-
eastern goldfields of Western Australia. Gwalia Deeps is the name given to the down plunge 
extension of the Sons of Gwalia ore body from 1,075 metres below surface. The Gwalia 
mine has produced in excess of 4,580,000 ounces of gold via open pit and underground 
mining since its discovery in 1896. 

 

Gold mineralisation occurs as a number of en echelon, moderately east dipping foliation 
parallel lodes within strongly potassic altered mafic rocks and extends over a strike length of 
approximately 500m and to a vertical depth of at least 2,000m. Five lodes have been 
identified and the lode names and geometries are summarised in Figure 1 below. Further 
detail on the geology and estimation techniques can be found in the St Barbara Limited 
Mineral Resource Report. 

 

 
FIGURE 1: PLAN VIEW OF GWALIA LODES 

 

The primary mining method since resumption of underground production in 2008 is a 
Longhole Open Stoping method with paste fill. Stoping configurations are predominantly 
double lift (40m vertical interval) however single lift stoping (20m vertical interval) is used in 
some areas. The Double Lift stoping method (as illustrated in Figure 2) involves concurrently 
mining the uphole (part DL3.1) and downhole (part DL3.2) sections of the stope. The upper 
and lower portions of the stope are drawn back and bogged at the same time. Parts 2 and 3 
are then paste filled, followed by the delayed extraction of the DL3 part 3 wedge (part 
DL3.3).  
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The delayed extraction of the part 3 wedge serves to reduce the hanging wall dip length in 
the primary stopes and thus preserve HW stability despite the 40m vertical lift. The 
installation of HW cables and the use of a concurrent strike retreat blasting sequence of the 
part 1 and 2 sections, also assist in controlling HW stability. 

 

 

FIGURE 2: SECTIONS OF DL3 STOPES WITH SEQUENCE MARKED 

 

Gwalia is operated on a fly-in-fly-out (FIFO) basis with personnel residing in camp facilities in 
Leonora. The FIFO roster for most personnel is 8 days on site, with 6 days off site.  

 

The Gwalia mine is one of the world’s deepest trucking mines. The Hoover decline is 
currently at the 1500 level which is about a 10km journey to the portal. Combined ore and 
waste production of around 1 Mtpa is trucked to surface using a fleet of six DAT 60 and 
three Atlas Copco MT 6020 trucks. The truck fleet is matched with a fleet of one Sandvik 
LH621 and three Caterpillar R2900 loaders operating on a combination of tele-remote and 
manual control. Normal drilling fleet includes two Jumbos and three production rigs. 

The operating depth and relatively high diesel loading at Gwalia requires chilled air intake. 
Chilling is via a 4MW bulk air cooler using direct contact chilled water located on a raise-
bored intake shaft at the edge of the open pit. Primary ventilation is supplied by two 
Howden WB Model B Size 3300 single inlet centrifugal fans. 
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All Gwalia ore is trucked to the Gwalia processing plant. The processing plant is located at St 
Barbara’s Leonora Operations and consists of a three stage crushing circuit, single stage 
milling circuit and hybrid CIL circuit with one designated leach tank and 7 adsorption tanks. 
Gold is recovered from activated carbon into concentrated solution via a split AARL type 
elution circuit. Electrowinning and smelting are conducted in an adjacent secure gold room. 
The tailings from the process are thickened and pumped to a paddock type tailings storage 
facility with multi-spigot distribution (Zimmerman 2013). Gold doré bars are transported by 
armoured trucks to the Perth Mint for refining. 

The declared Reserve is based on the current Life of Mine plan for the Gwalia Deeps deposit. 
Figure 3 shows the Life of Mine design colour coded by the reserve classification. 

 

 

FIGURE 3: GWALIA LIFE OF MINE DESIGN BY RESERVE CLASSIFICATION. 

 

Table 1 below contains the mineral ore reserves declared for the Gwalia Deeps deposit in 
lines with the requirements of the 2012 Edition of the “Australasian Code for Reporting of 
Exploration Results, Mineral Resources and Ore Reserves”. 

 

TABLE 1: GWALIA ORE RESERVE SUMMARY - JUNE 2013  

Classification Cut-off Tonnes 
(kt) 

Grade 
(g/t) 

Ounces 
(koz) 

Proved 
4.3g/t Au 

1,670 7.9 424 
Probable 4,900 8.4 1,330 
Total  6,570 8.3 1,754 
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JORC 2012 Table 1 Checklist of Assessment and Reporting Criteria 

Section 4 Estimation and Reporting of Ore Reserves 
Criteria Comments 
Mineral Resource 
estimate for conversion to 
Ore Reserves 

• The underground Ore Reserve estimate is based on the Mineral 
Resource estimate carried out by St Barbara. Gold grade was 
estimated using ordinary kriging for all lodes with the exception 
of the Southwest Branch at depths exceeding 1,240 metres 
below surface where indicator kriging was used. 

• The Mineral Resources are reported inclusive of the Ore 
Reserve. 
 

Site visits • The Competent Person makes regular site visits as part of the 
normal company reporting processes. On these visits the asset 
performance and modifying factors are reviewed and reconciled 
to those used in the reserve estimate. 
 

Study status • A Definitive Feasibility Study has been completed for the Gwalia 
Deeps mine which is in full production. Any further studies 
undertaken are to optimise the current operating practices. 
 

Cut-off parameters • Two cut-off grades have been calculated and applied based on 
current and forecasted costs and modifying factors for the Life 
of Mine of the project. 
o Fully Costed cut-off grade includes all operating costs 

associated with the extraction and processing of ore 
material 

o Incremental cut-off grade applies to all material that does 
not require additional development. 

 
Mining factors or 
assumptions 

• The Gwalia Deeps Ore Reserve has been estimated by 
generating detailed mining shapes for all development and 
stoping shapes. The stoping shapes include planned footwall 
dilution. Modifying factors for dilution and mining recovery 
have been completed post-geological interrogation to generate 
the final diluted and recovered ore reserve. 
 

• The Gwalia Deeps Mine is in full production with all planned 
mining methods currently in practice on site. Reconciliation 
results and production history show this mining method to be 
well matched to the ore body. 
 

• Stope size, development placement and ground support 
strategies have been designed in line with recommendations 
from experienced geotechnical personnel and external 
evaluations. Grade control drilling is completed in advance of 
production with all stopes to be mined in the next year (1/7/13 
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Criteria Comments 
– 30/6/14) already grade control drilled. 
 

• The model used to estimate the ore reserve is consistent with that 
produced for the Mineral Resource declared for the Gwalia Deeps 
deposit. This model is internally known as gw0613d-m.dm. 

 
• Mining dilution on the stope shapes has been applied at 12.5% 

between surface and 1480 metres below surface. Additional mining 
controls are being implemented to reduce the incurred dilution 
meaning that planned dilution has been over allocated in the design 
shapes, this has been corrected by a factor of 0.6. The unplanned 
dilution factor is increased to 20% between 1480 to 2000 metres 
below surface. While further work is being conducted to limit 
dilution, increased allowance has been made for the potential 
increase in dilution at depth. 

 
• The mining recovery applied varies between 80-85% dependent on 

the lode and depth of mining. The primary lode extracted is known as 
South West Branch, this has a mining recovery of 80% applied. 

 
• A global minimum mining width of 3m is used. While the ore body 

width generally exceeds the minimum mining width, where the ore 
body is narrower stoping outlines are designed to honour the 
minimum width and include planned dilution. 

 
• The vast majority of the Life of Mine plan is classified as a proved or 

probable reserve. Inferred Mineral Resources are included in the Life 
of Mine Plan to allow for well informed strategic planning, they are 
not included in the Ore Reserve declaration. 

 
• The infrastructure requirements of the stoping methods used are 

either already in place or have been accounted for in the life of mine 
evaluation on which the project costings are based. 

 
 

Metallurgical factors or 
assumptions 

• All Gwalia ore is trucked to the Gwalia processing plant. The 
processing plant is located at St Barbara’s Leonora Operations 
and consists of a three stage crushing circuit, single stage milling 
circuit and hybrid CIL circuit with one designated leach tank and 
7 adsorption tanks. Gold is recovered from activated carbon 
into concentrated solution via a split AARL type elution circuit. 
Electrowinning and smelting are conducted in an adjacent 
secure gold room. The tailings from the process are thickened 
and pumped to a paddock type tailings storage facility with 
multi-spigot distribution. 
 

• The technology associated with processing of Gwalia ore is 



Gwalia Mine  Page | 7  

Criteria Comments 
currently in operation and is based on industry standard 
practices. 

 
• Recovery Performance is 96%. 
 

Environmental • The Gwalia mine is currently compliant with all environmental 
regulatory agreements under the Environmental Protection Act 1986. 
 

• All external reporting against the environmental licenses are recorded 
and reported in the Annual Environmental Report available on the St 
Barbara website. 

 
Infrastructure • All equipment required for the mining and processing of the reserve is 

in place and operational. They are located on St Barbara held 
tenements and leases. The infrastructure includes but is not limited 
to: 
• Dedicated gas and diesel power station,  
• Water supply from 3 sources to provide contingency 
• Processing plant 
• Mine development 
• Underground power and dewatering infrastructure 
• Workshop facilities on surface and underground 
• Ventilation fans and refrigeration plant, 
• Paste Plant, 
• Camp facilities, 
• Access to public roads and airstrips.  

 
Costs • All costs used in the generation of the reserves have been based on 

the life of mine plan. 
 

• Operating costs are estimated as part of the internal budgeting 
process and approved by the St Barbara board. 

 
• A gold price of AU$1250/oz has been used in all calculations. 
 
• Exchange rates are sourced from recommendations by the 

Group Treasury and accepted by the Executive Leadership Team 
(ELT). 

 
• Costs associated with treatment and transport have been included in 

the cost modelling completed for the project based on the Life of 
Mine plan. 

 
• Royalties have been included at the WA government royalty of 2.5% 

of gold produced. A Resource Capital Royalty (IRC) is also applied to 
the Gwalia tenements and is applied at 1.5% of gold produced. 
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Criteria Comments 
Revenue factors • A gold price of AU$1250/oz has been used in all revenue calculations. 

All revenue is calculated in $AUD. Based on a peer review of peer 
companies, these assumptions are compliant with current industry 
ranges. 

 
Market assessment • All Gold doré bars produced at the Gwalia processing plant are 

transported to the Perth Mint for refining on a weekly basis, 
and sold on an $A basis with a call option of $USD sales. 

 
Economic • The mine is an operating asset and is not subject to project type 

analysis. 
 

Social • St Barbara maintains its Social licence to operate by maintaining 
an excellent relationship that St Barbara has built over many 
years with the local community of Leonora. St Barbara also 
recognises and has a good relationship with the Aboriginal 
groups within the Leonora Region. Formal Access and/or 
Heritage Protection Agreements exist with most of the 
Aboriginal groups in the Leonora and the eastern Kalgoorlie 
Region. 

 
Other • The Gwalia mine is in full operation on St Barbara held mining 

leases with all required government and statutory permits and 
approval in place.  

 
• A company risk register is maintained to address and mitigate 

against all foreseeable risks that could impact the Ore Reserve. 
 
• Contracts are in place for all critical goods and services required 

to operate the mine. 
 

Classification • The ore reserve includes only proven and probable classifications.  
 

• The economically minable component of the resource material 
identified as measured has been included in the proven category. 

 
• The economically minable component of the resource material 

identified as indicated has been included in the probable category. 
 
• The competent person believes the ore reserve declared is an 

accurate representation for the Gwalia deposit. 
 
• Based on operating performance, all material classified as measured 

in the mineral resource that is planned to be mined as part of the life 
of mine plan is classified as proved in this ore reserve declaration. 
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Criteria Comments 
Audits or reviews •  An independent review of the reserve declared 30th June 2012 

by St Barbara was completed in December 2012 by Scott 
Dunham of Quantitative Group (QG).   

 
“The review did not identify any material flaws in either the ore 
reserve estimate itself or the process used to generate the 
estimate. In QG’s opinion the estimate is suitable for reporting 
under the JORC Code (2004 edition) and is of a good industry 
standard. Both the Gwalia and King of the Hills estimates follow 
the same approach (except for differences due to the geology of 
the deposits and the selected mining methods) and the process 
implementation is standardised. The ore reserve estimate is 
incorporated into St Barbara’s long, medium and short term 
planning processes and this increases confidence in the 
deliverability of the ore reserve. The ore reserve represents a 
snapshot of the expected metal production over the life of each 
operation based on currently available data and mine planning 
assumptions.” (Dunham, S. 2012) 
 

Discussion of relative 
accuracy/ confidence 

• The Ore Reserve estimate is prepared within the guidelines of the 
2012 JORC code. The relative confidence of the estimates contained 
fall with the criteria of Proven and Probable Reserves. Significant 
operating history supports the magnitude of modifying factors 
applied. 
 

• The Ore Reserve has been estimated in line with the St Barbara Ore 
Reserve process. The ore reserve process has been externally audited 
in 2012 and found to be of good industry standard. The ore reserve 
has been peer reviewed internally and the competent person is 
confident it is an accurate estimation of the current Gwalia reserve. 
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