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1 Summary 

This technical report has been prepared in accordance with the Joint Ore Reserves Committee 
Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore Reserves 2004 
(the JORC Code).  This report has been prepared at the request of the board of New Talisman Gold 
Mines Limited (NTL) with the purpose of supporting the definition of a maiden Ore Reserve 
attributable to NTL’s Talisman Gold Project, based on the outcome of a Pre-Feasibility Study 
completed in March 2013. The report is for the general information of Directors and shareholders of 
the company, potential investors and for the general disclosure of information to the market and is a 
Public Report as defined under the JORC Code. 
 
Information has been sourced mainly from the companies own exploration activities. The Mineral 
Resource estimate used as the basis for conversion to Ore Reserve is set out in the public report 
titled “TALISMAN GOLD RESOURCE INCREASES TO 205,000 OZ” released to the market on 11 
May 2005’ This report is attached as Appendix B to this document. 

The Competent Person responsible for the report that follows is Mr. Wayne Jesse Chowles who is a 
Member of the Australian Institute for Mining and Metallurgy (AusIMM) and a permanent employee of 
New Talisman Gold Mines Limited. He has paid numerous visits to the mine over the past four 
months, has inspected all currently accessible underground tunnels and conducted extensive 
investigations of the surface infrastructure and adit locations. His last visit to site was on 19 July 2013 
 
Ore Reserves at the Talisman gold project, based on an average in-situ cut-off grade of 1.7g/t, are 
82,500 tonnes at 10.8 grams per tonne gold and 48.1 grams per tonne silver. Ore Reserves are 
derived from and contained within, not additional to, the Measured and Indicated portions of the 
Mineral Resource. 

The Pre-Feasibility Study on which conversion of Mineral Resources to Ore Reserves is based, has 
been carried out and has determined a mine plan that is technically achievable and economically 
viable, material Modifying Factors have been considered.  
 
 

Mineral 
Resources 

 Au Ag 
Category Tonnes Grade Ounces Grade Ounces 

 Inferred 507,200 8.5 139,100 27.2 442,800 
 Indicated 197,690 5.0 31,660 26.5 168,140 
 Measured 212,500 5.0 34,000 27.5 187,900 

 TOTAL 917,390 6.9 204,760 27.1 798,840 
 
 

Ore   
Reserves 

    Au Ag 

  Tonnes Grade Oz Grade Oz 

Probable          19,600          8.5            5,400        36.9            23,300  

  Proved          62,900        11.6          23,400        51.6         104,500  

  Total          82,500        10.8          28,800        48.1         127,800  
 
 

2 Background 

 
New Talisman Gold Mines Limited (NTGL) holds Mining Minerals Permit No 51-326 which covers the 
areas previously mined by the Talisman, Woodstock and Crown mining companies at Karangahake in 
the Hauraki District of North Island, New Zealand. Approximately 37km of historically developed 
tunnels are present within the permit area of which approximately 3.5km have been explored recently. 
Current available access to underground workings is through the Talisman 8 Level which was the 
main haulage level for the mine. 
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The company conducted a two phase exploration program between 2004 and 2006 which culminated 
in the announcement of a 205,000 Oz gold resource in four areas immediately adjacent to and 
accessible from 8 Level. Work by NTL has identified several additional target areas contained in 
remnant areas within existing workings and strike and dip extensions of the Maria and 
Crown/Welcome veins, which may contain gold mineralisation. Of particular interest is the newly 
discovered Mystery vein which is previously unmined. 
 

 
3 Project History 

The Karangahake Goldfield was initially opened up for mining activities in 1875. Following a short 
period of alluvial mining prospectors discovered the outcrop of the Maria vein at Mt Karangahake. 
Further investigations identified a number of other vein systems in the area. Underground mining 
began on a number of small claims which soon proved uneconomic due to the high capital and 
operating cost requirements. The claims were soon amalgamated into larger scale operations which 
led to the establishment of three significant mines in the area. These mines, the Talisman, Woodstock 
and Crown mines began operations in the late 1880’s and mining proceeded uninterrupted until 1932 
when the Crown mine finally closed. The last operating mine in the area was the Talisman Dubbo 
Mine which extracted a portion of the resource previously inaccessible to either the Talisman or 
Crown mines.  The Talisman Dubbo Company ceased operation in 1940. 
 
There are no further recorded mining activities until Southern Cross Minerals began exploration 
activities at the Talisman in 1971. While undergoing several name changes and involving a series of 
partners, including Freeport Australia and Cyprus Mines, the company’s Mining License expired in 
1992.  During the 22 year tenure the company drilled several boreholes, developed a series of cross 
cuts to explore continuity of the Maria Vein, discovered the high grade shoot currently referred to as 
BM37 within the Dubbo Zone, and discovered the Mystery vein while developing Keillors Crosscut to 
connect the Crown and Talisman Mines on 8 Level.  
 
In 1993 Heritage Gold was granted an Exploration Permit covering the Talisman and Crown areas 
and successfully mounted a two stage exploration campaign which resulted in the announcement, in 
2005, of a 205,000 Oz, JORC 2004 compliant gold resource. A scoping study was carried out in 2004, 
updated in 2008 and reviewed in 2012.  New Talisman Gold Mines Limited was formed with the 
specific intention of developing the Talisman Mine. A Pre-feasibility study on the mine was 
commissioned and is the subject of this report. 
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Figure 2 - Mining Permit No 51326, issued to New Talisman Gold Mines Limited 
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5 Geology and Resources 

Regional Geology - The area is dominated by andesite and dacite of the Miocene aged Waipupu 
formation, part of the Coromandel Group, and the lithology’s that host most of the known 
mineralisation. They consist of phyric plagioclase two-pyroxene andesites and dacites that are 
frequently autobrecciated and in places columnar jointed.  

At Mt Karangahake, the Coromandel Group rocks are overlain by a 200m thick rhyolite cap, 
correlated with the Maratoto Rhyolite and the Rahu Formation to the north. These rocks are younger 
than the andesitic Waipupu Formation, but are correlated with the Waiwawa Sub-group. The local 
basement is Mesozoic aged greywacke. 

 

Mineralisation - The Karangahake deposit is an epithermal quartz vein system, hosted mainly in 
andesite, and comprises two major (Maria and Welcome/Crown) quartz vein zones and a number of 
other quartz vein zones, including the Mystery Vein and Rahu Ridge, within a 4km x 3km area of 
hydrothermal alteration. 

The quartz vein system comprises a set of steeply to moderately west dipping, north-south to 
northeast trending, extensional quartz filled fissures. Mining has largely been confined to the Maria 
and Welcome/Crown veins, the most persistent of the fissure veins.  

The veins are variably oxidised down to about the level of the Waitawheta River (40m RL) and contain 
bands and impregnations of limonite and manganese oxides. 

The Maria Vein has the largest recorded production. It has a known strike length of 1300 m, averages 
2m to 3m wide and has a depth extent exceeding 700m. Its dip varies from 45oW to near vertical (80o 

W). In longitudinal section there are four fairly distinct ore shoots – Woodstock, Talisman, Bonanza 
and Dubbo on the south side of the Waitawheta River and a fifth shoot, Ivanhoe, on the north side of 
the river in Taukani Hill. Historically, most of the ore came from the Talisman and Bonanza Shoots. 

The Welcome vein and its footwall branch, the Crown vein, lie 240m to 340m east of the Maria vein 
and have a known strike length of 1100m. This vein system is historically described as narrow, 
averaging 0.2m to 0.6m thick, and has been mined over a vertical extent of about 300m. Recent 
mapping by New Talisman Gold Mines shows that the vein thickness averages around 1m. It dips at 
between 45oW and 70oW. The vein is cut by the same east-west faults that transect the Maria.  No 
distinct ore shoots have been recognised, with gold grades being generally lower but more consistent 
than in the Maria vein. 

The Mystery Vein was discovered during development of the Keillors cross cut in the mid-1980’s.  The 
previous mine owners drove on the vein for around 60m but no public records are available for the 
results of this work. Where exposed, approximately 100m west of the Welcome/Crown vein, the 
Mystery vein consists of a west dipping vein zone parallel to the Maria and Welcome vein systems. It 
averages around 1m wide with several splays observed. Typically the quartz is crustiform banded and 
strongly oxidised, with manganese oxide coatings on remnant primary sulfides. The extent of this vein 
zone is unknown, but the Roderick Dhu veins to the north and a drive at the approximate projection of 
the vein down to the No 11 Level cross cut provide some anecdotal evidence that it may be 
persistent.  

 

Resource Estimates - A two phase exploration programme undertaken by then Heritage Gold 
between 2004 and 2006 identified a JORC 2004 compliant 205 kOz Gold Resource contained in four 
ore blocks namely Maria Vein – Woodstock Section, Maria Vein - Dubbo Section, Mystery Vein and 
Crown Vein. The information is contained in the public report titled “TALISMAN GOLD RESOURCE 
INCREASES TO 205,000 OZ”. The resource summary is shown in Table 5: 
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Table 1 - 2005 Resource Estimates 
   Au Ag 
 Category Tonnes Grade Ounces Grade Ounces 

Total Inferred 507,200 8.5 139,100 27.2 442,800 
 Indicated 197,690 5.0 31,660 26.5 168,140 
 Measured 212,500 5.0 34,000 27.5 187,900 

 TOTAL 917,390 6.9 204,760 27.1 798,840 
 

 

 
 
 
 
 

Figure 3 - Talisman Resource Model  
Mineral Resource categories of the Woodstock, Dubbo, Crown and Mystery blocks respectively 
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require upgrading as part of the mines broader water handling strategy. Figure 4 shows a recently 
updated plan of the existing hard stand area. 
 
 

 
 

 
 

6.3 Option Analysis 
 
The primary purpose behind a Pre-Feasibility Study is to analyse a range of options for project 
development and identify the preferred option which demonstrates the most robust technical and 
economic viability. The preferred option will then be developed to a higher level of confidence through 
a Feasibility Study. In the case of the Talisman project three primary options were identified for 
evaluation, these are described below. 
 

Option 1 -Traditional Methods: This option considered developing the project utilising traditional 
rock breaking and transport methods. Blast hole drilling would be carried out via hand held pneumatic 
rock drills with ore transport utilising winch powered scrapers, pneumatic rocker boggers and a rail 
mounted, locomotive powered, system.  

Option 2 – Mechanised Methods: This option was developed around the use of mechanised, rubber 
tyred, mobile machinery for rock breaking and ore transport. 

Option 3 – Hybrid: This option explored the potential for using hand held rock drills as the primary 
tool for blast hole drilling with ore transport carried out via a variety of methods including winch 
powered scrapers for in stope transport and mechanised trucks and LHD”s to remove the ore from the 
mine. 
 
In order to evaluate the difference between the options a mine design and production schedule was 
developed for each option along with an estimate of the capital expenditure and operating costs. This 
data was then used for a bare bones financial analysis and the resultant financial metrics analysed to 
identify the preferred option. 
 

Figure 7 - Survey Plan of Existing Infrastructure
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6.5 Mine Design and Scheduling Process 
 
The purpose of this process was to develop a design and extraction plan focussed on the high 
confidence resources immediately accessible from the Talisman 8 Level. Key success factors 
considered were as follows: 
 

• The design should be flexible and future proofed as far as practically possible 
• Should be expandable to allow access to resources deeper in the mine should they prove 

viable 
• Should not sterilize potential ore in adjacent blocks 
• Should be realistic and low risk  

  
The mine design for each block was developed in Mine2-4D utilising the structural and mineral 
resource block models developed during the exploration phases of this project. The design was then 
scheduled in Mine2-4D before being exported to Excel for final manipulation into an overall production 
schedule for the mine. The following process was executed for each ore block: 
 

• Stope outlines were constructed using the resource block model as guidance to discount 
unpayable ore below a cut off of 2g/t 

• The stope strings were linked to form a stope wireframe which was then evaluated against the 
block model to ascertain the volume, tonnage and metal content 

• Strike and dip pillars, conforming to a hydraulic radius of 1.4, were constructed to protect 
excavations considered strategic in nature 

• An extraction schedule was developed based on development and stoping rates calculated 
for the different methods.  

• The schedules for each block were then combined into an overall mine production plan. 
  
During design process for a traditional operation it became apparent that there would be significant 
advantage to deploying trackless machinery which would allow access to the lower resources 
contained particularly in the Dubbo and Mystery blocks. It also became apparent that not all blocks 
were suited to extraction via trackless means.  
 

6.6 Proposed Design 
 
Woodstock Section 
 
The Woodstock block is constrained by the need to protect existing development on 7 and 7A levels 
and a series of existing travelling ways linking 8 Level to 7A and 7. Mining of the ore body has taken 
place directly below the block and on 7A Level. This configuration effectively divides the area into four 
independent blocks, each with a strike and dip extents of approximately 40m x 30m respectively. The 
short strike length involve prohibits the development of a ramp system adequate to allow access via 
trackless vehicles unless this system was developed in the footwall, this is considered an uneconomic 
proposition. Accordingly exploitation of the Woodstock Block will rely on traditional mining methods 
and a design for each block was developed. 
 
 
Dubbo Section 
 
The Dubbo section is potentially a relatively large ore block with a dip extent exceeding 500m. The 
only area of this block that is well understood is immediately adjacent to 8 Level. This is the highest 
grade block in the resource with a total in situ grade exceeding 10.0g/t.  Inspection of the block model 
indicates that the majority of gold is concentrated within a 35m wide shoot situated in the centre of the 
resource block. Calculations indicate that, with the application of an appropriate cutoff grade 90% of 
the gold can be mined at a grade exceeding 25g/t.  Exploitation via traditional methods only allows 
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access to the ore above 8 Level, correspondingly a design for a ramp system has been developed to 
allow access to the ore below the level. This has several advantages for extraction of the block: 
 

• 98% of the development is on ore which assists the project economics 
• On reef development allows detailed sampling of the orebody during the development stage 

which will assist both with the delineation of stope outlines and with assessing the vertical 
continuity of the shoot 

• The system is easily expandable and can be extended deeper if sampling results indicate 
payable ore below. 

 
 
Mystery Block 
 
The Mystery Block poses a unique problem within the context of this mine plan in that very little is 
known of the true strike and dip extent of the vein. For purposes of this study a small stope has been 
delineated and planned for extraction, it is, however, of critical importance, that additional exploration 
activities are carried out to further inform future mine design. It is postulated that the vein is an 
extension of the Roderick Dhu workings encountered subcropping to the East of the Talisman 
workings and, if this is the case it would indicate a vein of similar strike and dip extents to the Maria 
and Crown veins and has the potential to radically alter the approach to mining of this vein. 
 
The Mystery vein resources are distributed approximately equally above and below the 8 Level 
intersection, exploitation via traditional methods thus severely limits the mineable resource and design 
in this area has focused on developing a trackless access system which, as with the Dubbo Block, is 
expandable to allow access to vein material which may occur further along strike or down dip of the 
current resources. 
 
Crown Block The Crown vein occurs within the area previously mined by the Crown Mining 
Company. 5A level, which is on the equivalent RL of the Talisman 8 Level, is the uppermost level 
mined by the Crown Company and no known stoping has occurred on the vein above this level. The 
resources identified in this area form a narrow band projected 50m above and below the 5A extent 
with fault losses and known mining being deducted. The 5A level has been subjected to extensive 
open stoping along its strike length which hampers any efforts to establish new stoping operations in 
the area. Additionally the 5A drive is in very poor condition having been used as a backfill area for 
previous cleanup operations. The drive is narrow in places with a width of 1.6m. Three bridges 
traversing open stopes occur along the length of the drive; these are currently suitable for limited foot 
traffic but cannot be crossed by any mechanised means. 
 
All factors considered mean that the area is unsuited to support mining operations. Rehabilitation of 
this drive is estimated to cost in excess of NZ$200k or $400/m and will essentially achieve very little 
toward generating additional reserves.   In light of this, it has been decided that in order to access the 
resources above 5A level a new drive will need to be developed above the existing workings. This 
drive will create an exploration and access platform for the resources above 5A level and form a 
permanent and sustainable second egress from the mine workings. Limited production is planned 
from inferred resources in this area and further mine design will be carried out in the Feasibility Study 
phase. 
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6.7 Mine Ventilation 

 
Historically the mine made use of natural circulation of air through the workings with the only controls 
being a system of ventilation doors and brattices to direct air to where it was required. This system is 
unsuitable in modern mining, particularly with the deployment of diesel powered mechanical 
machinery underground which requires adequate ventilation volumes to disperse noxious gasses and 
Diesel Particulate Matter.  A mine ventilation plan has been developed which will support production 
operations and ensure a safe and healthy working environment. The model was based on actual 
ventilation observations taken at the mine site which formed the basis of a Ventsim model. 

Several options for installation of a primary exhaust fan were considered, ultimately it was decided 
that either the 7A or 7 level east portals form the most attractive solution as they are reasonably 
accessible from site and limit the length of cabling required for electricity supply. Additionally the fan 
can be placed out of sight in a readily accessible area where noise pollution will be limited and a 
bypass for man access already exists or could be easily created. For the purposes of this study it is 
recommended that the fan be installed at the 7 level east portal where a man bypass exists, the site is 
comparatively accessible and out of site from passing trampers. 

Output from the Ventsim model indicates that circulation of 22m3 of air is attainable with the 
installation of 2x 150kW fans. This is sufficient to support safe operation of two development ends and 
two stopes at the furthest extents of the mine i.e. Lower Dubbo and Lower Mystery, concurrently.  

 

 

 

Figure 9 - Preliminary Mine Design  
The top two figures show the potential Woodstock mining blocks with surrounding development and the
preliminary sub level design for the extraction of these blocks. Bottom Left is the proposed ramp system to
access the Dubbo Zone; this ramp can be extended downwards as payable ore is identified. Bottom Right
illustrates a possible approach to extraction of the Mystery Block; this design will be continuously reassessed as
more knowledge is gained on the vein. 
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6.8 Production Plan 
 
The production plan developed for the Hybrid option is shown in the following table 
 

Table 2 - Mine Production Plan 
Mine Totals Unit Year 1 Year 2 Year 3 Year 4 Year 5 Total 

  
Development m           374           436           710           859           322           2,701 
  t        5,037        5,869        9,562      11,568        4,336         36,372 
  Au g      23,361      35,902      82,869      99,958      52,731       294,821 
  Au g/t            4.6            6.1            8.7            8.6          12.2               8.1 
  Ag g    269,119    257,656    262,694    250,587    109,183    1,149,239 
  Ag g/t          53.4          43.9          27.5          21.7          25.2             31.6 

  
Stoping t           848      22,019      25,854      10,158      11,243         70,122 
  Au g        3,623      85,826    316,439    340,771    130,513       877,172 
  Au g/t            4.3            3.9          12.2          33.5          11.6             12.5 
  Ag g      41,740    988,713 1,516,718 1,080,246    300,859    3,928,276 
  Ag g/t          49.2          44.9          58.7        106.3          26.8             56.0 

  
Tonnes Trammed t        5,885      27,888      35,416      21,726      15,579       106,494 
  Au g      26,984    121,728    399,308    440,729    183,244    1,171,993 
  Au g/t            4.6            4.4          11.3          20.3          11.8             11.0 
  Ag g    310,859 1,246,369 1,779,412 1,330,833    410,042    5,077,515 
  Ag g/t          52.8          44.7          50.2          61.3          26.3             47.7 

  
Mine Recovery   90% 90% 90% 90% 90% 90% 

  
RoM t        5,885      27,888      35,416      21,726      15,579       106,494 
  Au g      24,286    109,555    359,377    396,656    164,920    1,054,794 
  Au g/t            4.1            3.9          10.1          18.3          10.6               9.9 
  Ag g    279,773 1,121,732 1,601,471 1,197,750    369,038    4,569,764 
  Ag g/t          47.5          40.2          45.2          55.1          23.7             42.9 

Plant Recovery Au% 95% 95% 95% 95% 95% 95% 
  Ag% 70% 70% 70% 70% 70% 70% 

  
Gold Recovered g      23,071    104,077    341,408    376,823    156,674    1,002,054 
Gold Recovered Oz           742        3,346      10,977      12,115        5,037         32,217 
Silver recovered g   195,841    785,212 1,121,030    838,425    258,326    3,198,834 
Silver Recovered Oz        6,296      25,245      36,042      26,956        8,305       102,845 

 

7 Mine Survey 

Only limited records are available of work undertaken in the mine since its closure in 1932. No 
updated mine survey plans have been lodged with government departments since then and the bulk 
of known information has been gathered from archives and local people who were in possession of 
historical documentation. Historical data has been captured digitally from small scale historical plans 
and forms the mines preliminary cartographic database. 

As part of this study a detailed survey of the areas to be affected by surface works was carried out by 
a registered land surveyor. A GPS baseline was established on surface which will be used as the 
mines primary baseline for extension of the survey network into the underground workings.  

A resurvey of the 8 Level traverse was undertaken by a Registered Mine Surveyor, and it is this 
primary survey network will be extended into all areas planned for mining to ensure the accuracy of 
the base input data. 
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8 Metallurgy 

Historically gold recovery in excess of 95% was achieved with a combination of gravity, amalgamation 
and cyanidation through a Vat Leach system on an average head grade of around 22 g/t Au and 70 g/t 
Ag. There are three main options available to NTL for processing of the ore mined at Talisman. These 
are: 
 

• Toll treatment of ROM ore via a third party. In this regard two local gold producers have been 
approached. While no agreement has been reached to date the responses can be viewed as 
positive. The output from this study will be required for future negotiations as both companies 
require an indication of the expected volumes and grade in order to inform their decision 
making process. 

• Construction of a gravity or flotation circuit at a separate location with toll treatment of the ore 
concentrate 

• Construction of a full CIL circuit plant at a separate location. 
 
 
Metallurgical testwork, which is currently in progress, is required to inform the development of a plant 
flowsheet. Costs included in the financial evaluation portion of this document assume the construction 
of an owner operated plant with tailings disposed into the workings of the mine. 
 

9 Infrastructure and Logistics 

 
This section deals with the infrastructure and logistics required to support production at the Talisman 
Mine. Areas covered are the following: 

• Mine ore material handling options 
• Compressed air, mine water supply, and dewatering management 
• Site infrastructure and building establishment, including black water management 
• Mine ventilation, and associated underground safety equipment requirements 
• Site power supply and distribution 

 
9.1 Mine Ore Handling 

 
An option analysis was carried out comparing the strengths and weaknesses of various methods of 
ore and material transport underground. Comparisons were drawn between a fixed plant type system 
in the form of a trough or pipe conveyor and overhead monorail, a light rail arrangement and a 
trackless fleet. The constraints imposed by a fixed plant system indicated that they would be 
inherently unsuitable for Talisman. An analysis of the total likely cost (Capital and Operating cost) of a 
light rail vs. a trackless system was carried out and indicated that the variance between the two is 
marginal.  

Because of the relatively short haulage distances, either of the rail or trackless solutions will cater for 
the moderate production targets (100-200 tpd) based on a six day 20-24 hour operating cycle.  A 
single train span (4-6 wagons) or loader/truck couple would meet a 100tpd target and double span or 
twin loader/truck couple would comfortably meet the upper target. 

The small sized mobile fleet would be diesel powered in the 40-75 kW range. The ventilation study 
has shown that supplying adequate ventilation to operating areas to meet 0.06 m3/s/kW dilutancy is 
possible.  

It is therefore recommended that a fleet of small sized trackless mobile equipment be the preferred 
method for ore haulage at the operation. It will be necessary to install a traffic management system 
underground to limit the interaction between people and mobile equipment. 



 

 
 

 Technical Report
Ore Reserve Definition 

 
 

Page 19 of 45 

 
 
Figure 10 - Suitable Trackless Machinery  
This is an example of mini trackless equipment which can be deployed as a fleet. This form of equipment offers 
significant flexibility to the mine. 
  

9.2 Mine Waste Handling 
 
The production Plan indicates that less than 200 tonnes of waste will be generated over the Life of 
Mine, this will be disposed of within the mine workings in a stope identified below 8 Level. 
 

9.3 Compressed Air, Mine Water Supply and Mine Water Management 
 
Compressed Air - An assessment was made of the maximum air demand that would be incurred in a 
fully traditional operation and the associated air consumption and pressure requirements calculated 
based on operating four faces concurrently.  The largest air demand would be during the drilling and 
load out period’s i.e. when either the rock drills or Rocker shovels are being operated and amounts to 
a nominal consumption of 874cfm. This can be supplied by an Atlas Copco GA200 compressor or 
similar fitted with an inbuilt air dryer and in line filtration to protect end of line equipment. It is 
recommended that the air supply to the face be via 100NB galvanised piping because of the superior 
strength and pressure properties of this piping as compared to HDPE piping. 

It should be noted that, should the Hybrid solution be implemented at Talisman a smaller compressor 
may be required than that specified here as only rock drills and winches will be air powered with all 
loading via diesel powered equipment. 
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Mine Water Supply and Dewatering - The establishment and development of New Talisman Gold 
Mine requires water to be distributed underground for drilling, dust suppression and washing down.  
This water must be contained and then pumped out of the mine for treatment before being recycled 
back into the mine.  Depending on actual flow demands water will need to be both discharged back 
into the river and/or taken from a “Water Take Area” stipulated in the consent.   

Process Water - Water is to be reticulated throughout the mine with its primary purpose for use at the 
development faces and production stopes. Water will be provided from the water treatment plant 
(recycled water), where it will be pumped through a bank of 50micron filters and then up to an 
elevated tank farm either on the hill side above 8L or alternatively inside the mine at an equivalent RL 
in the old mine workings. Water to the mine will be supplied under a pressure head from this tank into 
the mine workings via the main process feed line extending the length of 8L. It is proposed that no 
pressure reduction will be required for work on or above 8L, while pressure reduction valves will be 
required below 8L. Localised pressure boosting of water supply to the working faces or production 
stopes will be necessary if work goes beyond 30m vertically above 8L.  Auxiliary off takes from the 
main pipeline will distribute water to the various working stopes and development headings.  With a 
nominal flow of 5L/s the 30,000L tank has capacity to supply water for approximately 1hr 40minutes.   

Mine Return Water (De-watering) - Compressed air powered double diaphragm pumps installed in 
bunded working areas (Stopes/Development headings) pump through auxiliary lines into a centrally 
located tank on the working level or if working from below 8L to the nearest fish tank on an above 
level within the lift capacity of the diaphragm pump (approx. 60m vertical).  Water is then pumped 
from the tank (Fish Tank) into the main return line back out of the mine.  If the elevation between 
levels exceeds the lift capacity of the air pump then an electrical powered pump and fish tank is 
required.  When operating in Stopes above 8L double diaphragm pumps will pump water down to the 
8L tank.   

Water Treatment & Recharge Water - Water returned from the mine enters a water treatment plant 
made up of a pre-treatment facility followed by a Lamella Clarifier.  Excess clean natural water 
(overflow from the plant) is then discharged back to the river.  Normal water flow out of the plant is 
directed into a 10,000L buffer tank before being pumped to the surface or underground tank.  
Underflow from the Lamella Clarifier would be sent through a centrifugal concentrator (or solids 
separator) with the liquid component being returned to the treatment plant and the solids diverted to a 
sump for disposal offsite or alternatively back underground. 

Recharge water may be required during times when the recycled water is depleted through the water 
treatment process.  A water take consent is in place which allows 1.7m3/s of water to be taken from 
an area within the designated “Water Take Area”.  Given the lower workings are now flooded to a 
level estimated to be equal with the Ohinemuri River it is presumed that there is a connection 
between the mine and the river and the two are now in balance.  This equates to a significant amount 
of water which is constantly topped up through mine water make.  In order to maintain the process 
water reticulation circuit underground water from these flooded workings should be pumped back into 
the main return line.  This may be done using a submersible pump connected with a flexible hose to 
the nearest fish tank.  Under the consent the volume of water abstracted shall not in any 24hour 
period exceed 300 cubic meters or at any one time exceed 1.7L/s.  Alternatively it may be possible to 
contain some of the natural mine water make at a higher level (possibly 8L) and pump this back into 
the return line.  
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Figure 11 - Mine Water Reticulation Diagram 

 
9.4 Infrastructure and Building Establishment 

 
Surface Facilities 

The following surface facilities have been considered: 

• Preparation of the site in order to allow the erection or placement of surface facilities. 
This will include the removal of all topsoil and other unsuitable materials, existing stockpiles of 
materials left on site and the removal of existing redundant concrete slabs and buildings with 
the objective of preparing the site for the establishment of the proposed facilities. 

• Construction of hard standing and traffic manoeuvring areas - This work involves the 
placement and compaction of up to 200 to 300mm of GAP65 rock with a GAP40 running 
course laid over. 

• Site drainage - The estimated catchment area above the site is calculated as 12 hectares 
(ha). The total runoff through the site for this area from a 60min 10 year return period storm 
amounts to 0.5 cubic meters per second. In order to safely dispose of this quantity of water it 
is recommended that the existing drainage pipe is replaced with a 600mm diameter Z class 
reinforced concrete pipe. General site drainage will be included in the site preparation by 
ensuring that all surfaces are suitable profiled in order to allow storm water to be collected on 
edge drains or channels and directed to the suitable disposal areas, 

• Construction of the ROM area and transport of ROM materials from the site – 
calculations show that the existing load out area is of insufficient size to allow safe loading 
direct into a 30t truck. Accordingly it is proposed that a lower area is created in order that a 
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bin or tub truck can be positioned below an upper platform.  Trucks carrying ROM from the 
mine can then travel along the upper platform and tip the excavated mine ore into the bins 
parked on the lower platform.  As each bin is filled, the material can then be transported either 
to a larger ROM area and loaded onto truck and trailer units for transport to a mill or 
alternatively carted directly to the mill located at Waihi. The construction of this ROM load out 
area involves the construction of a 3 meter high retaining wall in order to provide a platform 
above the ROM area, the construction of a 1.5 meter high retaining wall around the lower 
area in order to stabilise the lower platform and the construction of a concrete slab on both 
the lower and upper platform. 

• Potable water facilities - It is proposed that potable water is stored within a 30,000 litre tanks 
situated on site.  Potable water can then be transported to site by water truck or pipe from a 
suitable source which exists above the site.  Water then can then be provided for kitchen or 
wash rooms via a small filter and treatment plant and a pressure pump. 

• Waste water and sewerage facilities - Because the area is controlled by the Department of 
Conservation (“DOC”) who may not allow the installation of a septic tank or other sewerage 
disposal facility, disposal of waste water (Black and Grey Water) on the site will be difficult to 
achieve.  It is proposed as an initial measure that the waste water is pumped via a grinder 
pump to a 30,000 litre tanks which will be emptied at regular intervals.  At some time in the 
future it may be possible to install a domestic type biocycle aerated waste water treatment 
system from which the waste water can be safely disposed via a trickle drip feeder pipe 
system. 

• Surface Buildings - These buildings comprise the following items: Office, Crib and shift 
change room, Male & female WC, showers and change rooms, first aid, mine rescue and cap 
lamp rack. It is proposed that these items comprise transportable “Portacom” buildings which 
are rented for the duration of the project.  Dependent on the proposed life of mine these can 
be replaced by purpose built buildings should this prove viable. Additionally a workshop and 
Motor Control Room are required. 

• Security - Security is necessary on the site in order that the buildings and equipment are 
secure from theft and or vandalism.  Because of the physical nature of the area, the bush and 
the terrain, it is not possible to totally secure the site with security fencing.  The following 
security measures are proposed. The existing inadequate entrance gate is removed and 
replaced with a steel constructed strengthened and adequate security gate. Monitored 
cameras are installed recording the entrance gate area, and the above ground facilities area.  
These cameras can be supplied and installed by a local security company who have wireless 
equipment which can the record all activities on the site. 

The proposed site layout is shown in Figure 9, note that the light rail system was included for 
evaluation purposes but will not be required for a hybrid mining operation. 
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11.1 Legislation 

Health and safety management in the New Zealand mining environment is governed largely by the 
Health and Safety in Employment Act 1992 (HSE Act 1992).This Act is the most significant legislation 
governing health and safety in the workplace with the fundamental aim of promoting the prevention of 
harm to all people at work and other persons in, or in the vicinity of, a place of work. The means, by 
which it sets out to achieve this aim, include; 

• Requiring that all hazards are identified and that “all practicable steps” are taken manage 
hazards. 

• Requiring all persons to input to health and safety, including those who “manage”, and those 
who do the work.  

• Imposing duties on all persons in the workplace, including employers, contractors, and 
employees.   

The HSE Act is supported and supplemented by other legislation, Codes of practice and Guidelines. 
Of particular relevance to New Talisman Gold Mines are;  

• Health and Safety in Employment Regulations 1995 
• Health and Safety in Employment (Mining Underground) Regulations 1999 
• Health and Safety in Employment (Mining Administration) Regulations 1996 
• Hazardous Substances and New Organisms Act 1996 (HSNO) 

In addition, the Department of Labour and the mining industry (through MinEx) have  developed a 
number of Codes of Practice and Guidelines that are intended to be used to assist compliance and 
“best practice” in H&S. 

11.2 Health and Safety Policy 
 
A draft Health and Safety Policy has been developed for New Talisman Gold Mines. It is expected 
that this policy will be adopted by Management as the official company policy and will direct efforts on 
the development of a holistic Health and safety management System. It is envisaged that the Policy 
will ultimately be supported by the following documentation: 
 

1. Health and Safety Management System 
 

2. Forms and Registers 
a. Registers manual 
b. Inspection checklists 
c. Safe work procedures template 

 
3. Major Hazard Control Plans 

a. Emergency and Evacuation Procedures 
b. Mine Entry Procedure 
c. Other major hazard control plans In due course these should all be separate 

documents. 
 

4. Guidelines  
a. Generic guidelines 
b. Other.... 

 
A draft HSMS is in place and will be further developed as the project progresses.  
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12 Environmental Considerations 

Mining Permit No 51-326 is situated on the northern most extension of Kaimai-Mamaku Forest Park 
and adjoins other lands set aside for scenic and recreation purposes. The park is administered by the 
Department of Conservation consistent with objectives set out in the Bay of Plenty- East Coast 
Management Strategy. These include: 

• Watershed protection 
• Biodiversity protection 
• Promotion of recreation activities 
• Protection of historic mining and milling sites 
• Exclusion of exotic plants and pests 
• Management of adverse effects from quarrying and mining 

Historically the area of the mining permit was highly modified, as shown in Figure 11, and was the 
scene of extensive milling operations to support both the mining and other industries. The area was 
largely denuded of vegetation and what is present now is regrowth that has occurred over the last 60 
years. Invasive plant species such as pine and gorse are present in great numbers. The area was 
also the focus of extensive mining operations with roads and tracks been built to access the many 
adits leading into the mountainside. The area is extensively modified from its original state. That said 
NTGL recognises that it will have to mitigate any adverse effects its operations may have although it 
expects adverse effects to be minimal due to the small size of the operations envisaged and the fact 
that most activity will be underground.  

 

 

 

 

 

 

 

Figure 14 - Talisman Mine Photos of the No 8 Level Hardstand  
(a) The photo on the left looks down on the Talisman 8 Level Portal area as it was in 1913, 
(b) The photo on the right (taken looking from the left onto the Talisman Level 8 Portal) shows the 

hardstand area as it is now in 2013. 
The photo taken in 1913 illustrates extensive modification to the environment from years of mining. By 2013 
plant regeneration is evident as shown in photograph b.  The proposed new mine will operate entirely within 
its existing footprint with no further disturbance of the portal area. A review of plants along the access road 
and at the portal was undertaken by the company in conjunction with a native plant expert from DOC to 
evaluate indigenous species for their preservation. 

 
In order to obtain full consents for mining to proceed it will be necessary to compile a full assessment 
of Environmental Effects which will accompany any such applications. This assessment of 
environmental effects (‘AEE”) will need to address the following items: 
 

• Water management, dewatering, effect on the Ohinemuri River catchment;  
• Waste rock disposal;  
• Traffic;  
• Loss of recreational values;  
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• Fauna and flora, on land and aquatic;  
• Property value impacts;  
• Air Quality - dust, fumes and air discharges;  
• Noise;  
• Vibration;  
• Socio-economic effects;  
• Visual impacts;  
• Archaeology;  
• Karangahake Gorge Scenic Corridor Policy area;  
• Hazardous materials;  
• Rehabilitation.  

 
It is proposed that a plan of action to address these items be drawn up and instituted as soon as 
possible to mitigate or avoid the potentially costly delays to mine development associated with the 
protracted Resource Management Act (“RMA”) processes. 
 
 
 

13 Permits and Access 

In order to proceed with the development of the Talisman Mine Project, New Talisman Gold Mines 
Limited will require consents and or assessment under the following legislation:  

• Crown Minerals Act 1991 (“CMA”);  
• Resource Management Act 1991 (“RMA”);  
• Building Act 1991 (“BA”);  
• Historic Places Act 1993 (“HPA”);  
• Hauraki Gulf Marine Park Act 2000 (“HGMPA”). 
• Conservation Act 1987 

The Company currently holds the following consents at Talisman:  

• Minerals Mining Permit No 51326 granted under the CMA 
• Resource Consent No 123971 for surface water take of 300 m3/24hr period within the water 

take area described in the consent document, this essentially covers the area under 
MP51326 

The consents required for mining at Talisman are likely to include the following:  

• A land use consent from Hauraki District Council (“HDC”) to carry out the mining-related 
activities associated with the Talisman Mine and to modify an archaeological site;  

• An air discharge permit from Environment Waikato (“EW”) for dust, blasting fumes, and 
vehicle emissions;  

• Land use consents from EW to remove vegetation, carry out earthworks and stockpiling 
material;  

• Land use, water diversion, and water and waste discharge permits to dispose of waste rock;  
• A take water permit to dewater the Talisman Mine;  
• A discharge permit to discharge mine water;  
• Water permits for any damning and diverting of water and placement of culverts, etc.  

The land at Talisman is zoned Conservation (Indigenous Forest) and permitted activities include 
"Any other activity as approved by the land controlling authority." If DOC consent is obtained for 
mining then no land use consent is required for mining.  

NTGL is currently negotiating a Part A access agreement with DOC, which, if granted, will allow 
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limited access to the site in order to extract a 50kt bulk sample for metallurgical testing purposes. 

Following this study a Project Description will be drafted which will be used as a basis for the formal 
AEE and Resource Consent applications.  

 
14 Capital Estimate 

The Capital Expenditure schedule developed for the Hybrid option is shown in Table 3. Costs were 
developed from supplier quotes and known prices from current mines.  
 

Table 3 - Schedule of Capital Expenditure 
Capital Schedule Unit Year 1 Year 2 Year 3 Year 4 Year 5 Total 

Feasibility NZ$ (000) 
  

300         
  

300 

Land Purchase NZ$ (000) 
  

300         
  

300 

Buildings and Facilities NZ$ (000) 
  

60 
  

60 
  

22     
  

142 

Plant and Equipment NZ$ (000) 
  

3,147 
  

831 
  

941     
  

4,919 

Sustaining Capex NZ$ (000)   
  

785 
  

980 
  

805 
   

457  
  

3,027 

Rehabilitation Provision NZ$ (000)     
  

400 
  

600   
  

1,000 

Contingency NZ$ (000) 
  

495 
  

218 
  

253 
  

105 
   

189  
  

1,260 

Total NZ$ (000) 
  

4,302 
  

1,894 
  

2,596 
  

1,510 
   

646  
  

10,948 
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15 Operating Cost Estimate 

Operating costs have been determined by using generally accepted industry standard costs, where 
possible.  Salaries were bench marked against the Hayes 2012 Salary survey, explosive and support 
costs are sourced from suppliers and the usage determined from well understood parameters. 
Operating and maintenance costs for mobile equipment have been sourced from manufacturer data 
sheets.  
 
The final Operating Cost calculation on a “per tonne” basis for the selected Hybrid option is shown in 
the table below: 
 
Table 4 - Operating Cost Calculation 

Item Unit Year 1 Year 2 Year 3 Year 4 Year 5 Total 
ROM Tonnes tons 5,885 27,888 35,416 21,726 15,580 106,495 

Labour NZ$/t 148 62 61 100 56 74 
Consumables NZ$/t 35 53 51 44 51 49 
Transport NZ$/t 32 21 21 26 20 23 
Power NZ$/t 57 24 24 39 22 28 
General NZ$/t 66 30 30 44 31 35 
Total on Mine NZ$/t 339 191 188 253 180 209 

Plant Opex NZ$/t 87 61 60 72 59 64 
Cost of Production NZ$/t 426 252 248 325 239 273 

Overheads NZ$/t 131 30 28 45 54 42 
Total Operating Cost NZ$/t 557 282 277 371 293 315 

Capex/t NZ$/t 731 68 75 73 33 103 
Total Cost/t   1,288 350 351 444 327 418 

 
 

16 Financial Model 

 
A DCF evaluation was developed for the selected option. The following parameters were applied to 
the evaluation of the selected option: 
 
Table 5 – Banker Consensus Forecast Gold Price 

Average gold price forecasts       2013 2014 2015 2016 

  US$/oz US$/oz US$/oz US$/oz 
Bank of America-Merrill Lynch 1810 1990 1810   
HSBC 1760 1775 1675 1500 
Credit Suisse 1740 1720 1500   
Morgan Stanley 1600 1450     
Goldman Sachs 1815 1415     
Citibank 1675 1645     
BNP Paribas 1670 1595     
Standard Chartered 1731 1900 1700   
Deutche bank 1856 1900 1800   
Barclays 1778 1600 1550   
JP Morgan 1775 1819     
Morgan Stanley 1773 1845 1750   
Societe General 1700 1600     
Standard Bank 1720 1825 1900   
Average 1743 1720 1711 1500 
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• Silver Price = US$30/Oz 
• NZ$:US$ exchange rate 0.8:1 
• Royalties payable at 1% of revenue 
• Sustaining Capital @ 10% of OPEX 
• Capex scheduled to meet expected requirements 
• Gold plant cost of NZ$500k Capex and NZ$64/t Opex  
• NZ$ 1.0m Rehabilitation Provision 
• Discount rate = 10% 

 
Key metrics on a project basis are: 
 

• Total Revenue  NZ$ 68.2m 
• On Mine Opex (C1) NZ$ 22.3m 
• Production Opex C2) NZ$ 29.1m 
• Total Opex (C3)  NZ$ 33.6m 
• Total Capex  NZ$ 10.9m (Inc contingency at 13%) 
• Cash Surplus  NZ$ 23.4m 
• NPV @10%  NZ$ 15.4m 
• IRR   83% 
• Payback period  2.5 yrs 
• C1 cash Cost  NZ$ 692/Oz 
• C2 Cost  NZ$ 904/Oz 
• C3 Cost  NZ$ 1041/Oz 
• Total Cost Inc Capex NZ$ 1166/Oz 
• Breakeven Gold Price US$ 1075/Oz  

These metrics indicate the potential to develop the Talisman into a very profitable mine. The 
Discounted Cash Flow calculation is shown in the table below. 
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Table 6 - Discount Cash Flow Calculation 

Discount Cash Flow Calculation Total  Year 1 Year 2 Year 3 Year 4 Year 5 

Production             

ROM Tonnes tons             106,495 5,885 27,888 35,416  21,726  15,580 
Primary Development metres                 2,701 374 436 710  859  322 

Gold Recovered Oz               32,217 742 3,346 10,977  12,115.00  5,037.0 
Silver Recovered Oz             102,844 6,296 25,245 36,042  26,956.00  8,305.00 

Revenue             
Consensus Gold Price US$/Oz 1,743 1,720 1,711  1,500  1,500 

Gold Revenue US$ 1,293,359 5,754,881 18,777,531  18,172,500  7,555,500 
Silver US$/Oz                      30 188,880 757,350 1,081,260  808,680  249,150 

Exchange Rate NZD/USD 0.8 0.80 0.80 0.80  0.80  0.80 
Total NZD        68,298,863 1,852,799 8,140,289 24,823,488  23,726,475  9,755,813 

Summary of Operating Expenditure             
On Mine             

C1 Cash Cost NZD/t        22,296,291 1,994,892 5,332,832 6,662,928  5,493,838  2,811,801 
C1 cost/Oz                    692            2,689         1,594  607   453   558 

Plant             

C2  Cost $      29,118,520   2,509,059 7,022,004  8,797,188   7,066,808  3,723,462 
C2  Cost $/Oz                   904  3,381     2,099      801     583   739 

Royalties Payable NZ$            682,989          18,528       81,403       248,235      237,265       97,558  
Overheads $pa          3,750,000 750,000 750,000 750,000  750,000  750,000 

C3 Cost NZD        33,551,509     3,277,587  7,853,407    9,795,423    8,054,073  4,571,020  
C3 Cost $/Oz 1,041  4,417 2,347     892    665  907 

Capex             

Total Capex NZD 
  

10,948,426 4,302,452 1,894,547 2,646,790  1,588,110  516,525 
Total Cost/Oz inc 

Capex 
  

1,166 
  

8,487 
  

2,160 
   

848  
   

585  
  

661 
Cashflow             

EBIT Cashflow 23,798,929 (5,727,240 ) (1,607,665 ) 12,381,275  14,084,292  4,668,267 
Real Pre Tax Discount 

Rate 10.00% 0.91 0.83 0.75  0.68  0.62 
Discounted EBIT 

Cashflow   (5,206,582 ) (1,328,649 ) 9,302,235  9,619,761  2,898,626 
NPV 15,285,392 
IRR 81% 

NPV / Capex 1.40 
 
Notes:  
Refer introduction for possible expanded operation beyond Year 5 pending development of unexplored areas 
C1 = direct mining cost 
C2 = direct cost of production = C1 plus processing cost 
C3 = Total operating cost = C2 plus overheads 
Capex = capital expenditure (cost of plant and infrastructure) 
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17. Risk Assessment 

Following completion of the technical aspects of this project a risk assessment was conducted. The 
results of this assessment were compiled into a project risk register which will form the baseline risk 
assessment for the project going forward. This is a live document and will be continuously updated to 
reflect the success of mitigating actions put in place and to include newly identified risks. 
 
Table 7 – Baseline Risk Register 

Risk Definitions 
Current Risk 
Assessment Future or Planned Risk Treatments 

No Risk Type Definition Basis of Risk 
Assessment 

Risk Treatment Status 

1 Regulatory: 
Consents 

Part A access 
arrangement 
application is 
unsuccessful 

If application for Part A 
access is unsuccessful the 
start-up of the project will 
be delayed pending 
compilation of a full AEE 
and access Arrangement 
with DOC 

    

2 Economic Resource 
estimate is 
optimistic - Gold 
grades are lower 
than anticipated 

If gold Grades are lower 
than anticipated cash flow 
will be compromised 

A conservative approach has been 
taken in the planning stage and 
conservative dilution factors 
applied 

Current 

3 Safety/Economic Mine Survey 
Plans are 
inaccurate or 
incomplete 

Areas that are planned for 
mining have already been 
mined 

Updated surveys are planned for 
all areas opened up prior to the 
commencement of mining 

Planned 

4 Safety/Economic Unexpected voids 
are encountered 

Unknown voids are 
encountered during mining 
operations 

A comprehensive cover drilling 
program will be in place to ensure 
that voids are identified 

Planned 

5 Safety/Economic Fan pressures 
higher than 
anticipated 

Resistance estimates 
render the ventilation 
system ineffective 

Detailed ventilation modelling 
during Feasibility and operation to 
identify problems ahead of time 

Planned 

6 Regulatory: 
Consents 

Access 
conditions 
impose onerous 
or unacceptable 
terms 

Conditions imposed by 
DOC are unduly onerous 
and pose unacceptable 
financial consequences 

The mine is situated on previously 
mined land and all reasonable 
precautions are being taken to 
mitigate any adverse 
environmental effects 

Planned 

7 Safety/Economic Flooding Mine workings encounter 
unexpected water 
containing voids or fissures 

Cover drilling and post blast 
inspection 

Planned 

8 Economic Capex exceeds 
estimates 

Capital estimates are 
unrealistic or large items of 
expenditure are omitted 

Multiple parties involved in the 
estimate compilation, peer review 
is part of the process. Estimate will 
be reviewed in Feasibility stage 

Planned 

9 Economic Operating cost 
exceeds 
estimates 

Operating costs are 
unrealistic 

Multiple parties involved in the 
estimate compilation, current 
prices used, peer review is part of 
the process. Estimate will be 
reviewed in Feasibility stage 

Current 

10 Economic Metallurgical 
recovery lower 
than planned 

the actual metallurgical 
recovery is less than the 
planned 95% 

Mineral analysis and metallurgical 
recovery advice provided by 
external experts 

Feasibility 

11 Economic Production rates 
lower than 
planned 

Planned production rates 
are not achieved 

Conservative rates used in 
schedule, reviewed by external 3rd 
party 

Feasibility 

12 Regulatory: 
Consents 

Legal reforms 
pose unexpected 
requirements 

The legal environment 
surrounding mining  is 
evolving and may lead to 
some particularly onerous 
requirements 

Involvement in Minex,  design 
based on WA legislation to pre-
empt local changes 

Current 
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18. Ore Reserves 

The results of this study indicate that the Talisman project has the potential to develop into a robust 
and profitable operation. The plan set out herein is considered to be conservative and achievable with 
relatively low risk for a mining project at this stage of development. The study is considered to be 
sufficiently robust to support defining an Ore Reserve based on the results. 
 
In order to quantify the reserves the stoping and development wireframes generated during the mine 
design process were evaluated against the Mineral Resource block model to ascertain the volume 
and grade of each category of Mineral Resource included within the model. Measured and Indicated 
Resources were converted to Proved and Probable Ore Reserves via the application of the modifying 
factors described in this report. The resultant Ore Reserve estimates are shown in the following table. 

  

      Au Ag 

Reserves   Tonnes Grade Oz Grade Oz 

Dubbo Proved          25,000          23.0           18,500          72.6            58,300  

  Probable            3,300          15.0             1,600          50.5              5,300  
              

Woodstock Proved          34,700            3.2             3,600          38.9            43,500  

  Probable            9,300            2.9                900          42.7            12,800  
              

Mystery Proved            3,200          12.6             1,300          26.0              2,700  

  Probable            6,700          13.0             2,900          22.9              5,100  
              

Total Proved          62,900        11.6           23,400        51.63         104,500  

  Probable          19,600          8.5             5,400        36.9            23,300  
              

  Total          82,500        10.83           28,800        48.13         127,800  
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19. Glossary 

Adit 
 

A level, horizontal drift or passage from the surface into a 
mine 
 

Alluvial mining 
 

Above ground extraction of minerals (usually gold) deposited 
or formed by running water  
 

Andesite  
 

Fine grained, dark coloured volcanic rock of intermediate 
composition 
 

Assay 
 

Chemical test to determine the proportions of metal in an ore 
or test an ore for composition, weight, purity etc 
 

Cross cut 
 

Small tunnel driven at right angles to the main tunnel in an 
underground mine to intersect a vein or ore bearing 
structure 
 

Dacite 
 

Flow banded often dark coloured igneous rock 

Drive 
 

Main passageway from the entrance of an underground 
mine 
 

Epithermal quartz vein system Mineral deposits formed from hydrothermal solutions within 
about 1km of the earth’s surface 
 

Footwall  
 

The rock on the underside of an ore body or mine working, 
in particular the wall rock beneath a vein 
 

Gap Analysis Analysing the areas in the study that require further attention 
 

Hardstand 
 

Flat area outside the main entrance to the mine used for 
manoeuvring vehicles and material handling  
 

High grade shoot 
 

Ore shoot containing high quantities or grades of precious 
metals 
 

Indicated resource 
 

That part of a mineral resource for which quantity, grade (or 
quality), densities, shape and physical characteristics are 
estimated with sufficient confidence to allow the application 
of modifying factors in sufficient detail to support mine 
planning and economic evaluation of the deposit 
 

Inferred mineral resource 
 

That part of a mineral resource where quantity and grade (or 
quality) are estimated on the basis of limited geological 
evidence and sampling, evidence being sufficient to imply 
but not verify geological grade (or quality) and continuation 
 

Hydrothermal alteration 
 

The chemical alteration of minerals in rocks by interaction of 
geothermal water with the primary  rock mass 
 

JORC 2004 compliant 
 

The Joint Ore Reserve Committee is the Australasian code 
for reporting of Exploration results, Mineral Resources and 
Ore Reserves. It sets the minimum standards, 
recommendations and guidelines for Public Reports in 
Australia.2004 compliant means compliant to the 2004 
edition of the code. 
 

Known strike length The distance and direction along which drilling results have 
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 established mineralisation 
 

Limonite and manganese oxides 
 

Limonite an amorphous, hydrated iron oxide and 
manganese an irregularly shaped mass rich in manganese 
and iron 
 

Measured resource 
 

That part of a mineral resource for which quantity, grade (or 
quality), densities, shape and physical characteristics are 
estimated with a higher level of confidence to either 
indicated for inferred mineral resources 
 

Metallurgy 
 

The science that deals with procedures used in extracting 
metals from their ores 
 

Mineral resource 
 

Concentration or occurrence of solid material of economic 
interest in or on the earth’s crust 
 

Organogram 
 

Labour organisation structure 

Ore reserve 
 

An Ore Reserve is the economically mineable part of the 
Measured or Indicated Mineral Resource 
 

Ore shoot 
 

Generally steep, pipe like ore body of higher grade within a 
vein or structure 
 

Prefeasibility study 
 

Comprehensive technical study of a range of options for 
development of a mineral project, highlighting areas 
requiring further refinement in the feasibility study stage 
 

Quartz vein intrusions Veins of quartz (silica dioxide) deposited from silica rich 
hydrothermal fluids, often carrying gold, silver and other 
metallic minerals 

 
Scoping study 
 

 
An order of magnitude technical and economic study of the 
potential viability of mineral resources 
 

Shaft 
 

A vertical or near-vertical tunnel to connect underground 
horizontal workings 
 

Stopes 
 

Open spaces left in an underground mine where ore has 
been removed 
 

Underground mining 
 

Underground extraction of minerals  
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Section 4 Estimation and Reporting of Ore Reserves 
 
Criteria JORC Code explanation Commentary 

Mineral 
Resource 
estimate for 
conversion to 
Ore Reserves 

• Description of the Mineral Resource estimate used as a basis for the 
conversion to an Ore Reserve. 

• Clear statement as to whether the Mineral Resources are reported 
additional to, or inclusive of, the Ore Reserves. 

• The Mineral Resource Estimate used as a basis for conversion to Ore 
Reserve is that compiled during the New Talisman Phase 2 
Exploration Program completed in 2005. The JORC compliant report 
detailing the process followed to arrive at the resource estimate was 
compiled by Mr Murray Stevens, and released in the document titled 
“TALISMAN GOLD RESOURCE INCREASES TO 205,000 OZ”  in July 
2006. 

• Mineral Resources are reported inclusive of Ore Reserves 

Site visits • Comment on any site visits undertaken by the Competent Person and 
the outcome of those visits. 

• If no site visits have been undertaken indicate why this is the case. 

• Wayne Chowles has visited the mine more than 16 times during the 
compilation of this report and is conversant with both the underground 
and surface infrastructure  

Study status • The type and level of study undertaken to enable Mineral Resources 
to be converted to Ore Reserves. 

• The Code requires that a study to at least Pre-Feasibility Study level 
has been undertaken to convert Mineral Resources to Ore Reserves. 
Such studies will have been carried out and will have determined a 
mine plan that is technically achievable and economically viable, and 
that material Modifying Factors have been considered. 

• Conversion of the Mineral Resources into Ore Reserves is based on 
the outcome of a Pre-feasibility Study which has investigated a 
number of options available for exploiting the Resource and 
determined a mine plan that is technically achievable and 
economically viable. All material Modifying Factors have been 
considered 

Cut-off 
parameters 

• The basis of the cut-off grade(s) or quality parameters applied. • Cut off grades were based on a preliminary assessment of the likely 
direct mining costs. A grade/tonnage curve was used to estimate the 
likely applicable cut-off grade to achieve the required ROM grade. 
These cut off grades have been calculated for each portion of the 
resource depending on the individual grade/tonnage relationship of 
the block. 

Mining factors 
or 
assumptions 

• The method and assumptions used as reported in the Pre-Feasibility 
or Feasibility Study to convert the Mineral Resource to an Ore 
Reserve (i.e. either by application of appropriate factors by 
optimisation or by preliminary or detailed design). 
 

 

• The choice, nature and appropriateness of the selected mining 
method(s) and other mining parameters including associated design 

• Preliminary stope design was carried out in Mine2-4D by constructing 
wireframe strings around the geological block model encompassing 
the economic portions of the Resource. Waste material necessary to 
the extraction process was included in the wireframes; the resultant 
wireframe was evaluated against the applicable block model to 
determine volume and metal content. 

• An option analysis identified sub-level stoping as the most 
appropriate mining method which offers the flexibility to adapt to both 
mechanised and traditional drill and blast techniques. Excavations 
required to access each zone, appropriate to the intended method,  
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Criteria JORC Code explanation Commentary 

issues such as pre-strip, access, etc. 

 

 

• The assumptions made regarding geotechnical parameters (e.g. pit 
slopes, stope sizes, etc), grade control and pre-production drilling. 
 

 

• The major assumptions made and Mineral Resource model used for 
pit and stope optimisation (if appropriate). 
 

• The mining dilution factors used. 

 

 

 

 

 

• The mining recovery factors used. 
 

• Any minimum mining widths used. 

 

 

 

• The manner in which Inferred Mineral Resources are utilised in 
mining studies and the sensitivity of the outcome to their inclusion. 

 

• The infrastructure requirements of the selected mining methods. 

has been designed inclusive of drives, traveling ways and ventilation 
passes 

• This deposit is a narrow vein gold deposit. Maximum stope span has 
been limited to 35m. strike and dip pillars have been designed to a 
hydraulic radius of 1.4 which is well above the existing HR of 0.9 
observed in stable pillars immediately adjacent to the planned stopes 

• The Mineral Resource model is described in the first section of this 
table. 

• Dilution necessary to removal of ore is included in the stope 
wireframes. This varies dependant on the width and consistency of 
the vein, individual dilution figures are as follows: 

Resource Block Designed Dilution 
Woodstock  6.8% 
Dubbo              15.2% 
Mystery   28.2% 
Crown              31.7% 

An additional 6% of total stope tonnage has been allowed as 
“unplanned dilution” to allow for scaling etc. 

• Mining recovery of 90% has been allowed for in the calculations as 
metal unrecoverable from stopes 

• No minimum mining widths have been applied as all veins modelled 
are equal to, or exceed 1.0m in width which is acceptable for 
removal by the envisaged mining method. Visual inspection of 
existing stopes indicates that stope widths of <0.6m are attainable 
within this environment. 

• The study has focused primarily on extracting ore contained within 
the identified Measured and Indicated Resources. 13% of total 
tonnage mined in the plan is extracted from Inferred Resources and 
is derived from development for exploration purposes. This tonnage 
is mined in the last 2 years of the plan. 

• Preliminary design of all supporting infrastructure including power 
supply, compressed air and water reticulation, ventilation and ore 
transport is considered and quantified in the study. 

 
Metallurgical 
factors or 
assumptions 

• The metallurgical process proposed and the appropriateness of that 
process to the style of mineralisation. 

• A Carbon in Leach process is proposed. This is well known and 
understood technology which is in use at two local mines processing 
ore from deposits with a similar geological setting, history and 
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Criteria JORC Code explanation Commentary 

 

• Whether the metallurgical process is well-tested technology or novel 
in nature. 

• The nature, amount and representativeness of metallurgical test work 
undertaken, the nature of the metallurgical domaining applied and the 
corresponding metallurgical recovery factors applied. 

• Any assumptions or allowances made for deleterious elements. 
• The existence of any bulk sample or pilot scale test work and the 

degree to which such samples are considered representative of the 
orebody as a whole. 

• For minerals that are defined by a specification, has the ore reserve 
estimation been based on the appropriate mineralogy to meet the 
specifications? 

mineralogy 
• The process is well understood, well tested technology 

 

• Small scale testwork has been carried out to date. Samples from 
each ore zone have been tested and the results set out in the study. 
On-going testwork is in process. 

• None 
• A bulk sampling programme is planned for the next phase which will 

inform the development of a detailed flowsheet during the Feasibility 
Study. 

• No specification required 

Environmenta
l 

• The status of studies of potential environmental impacts of the mining 
and processing operation. Details of waste rock characterisation and 
the consideration of potential sites, status of design options 
considered and, where applicable, the status of approvals for process 
residue storage and waste dumps should be reported. 

• Areas of potential environmental impact have been identified and 
data collection to support the submission of an Assessment of 
Environmental Effects as supporting documentation for the various 
Resource Consents required is scheduled as part of the Feasibility 
Study. 

Infrastructure • The existence of appropriate infrastructure: availability of land for 
plant development, power, water, transportation (particularly for bulk 
commodities), labour, accommodation; or the ease with which the 
infrastructure can be provided, or accessed. 

• Talisman is situated within a well-developed area with sufficient 
accommodation available. The site has a reasonable infrastructure as 
a result of being an active mine for more than a century. The hard 
stand area is connected to the main tarred road via a gravel road 
considered adequate for truck sizes up to 10t. 11kVa power is 
available to site but will need to be reconnected, a water take consent 
is in place which will adequately support the mines requirements 

Costs • The derivation of, or assumptions made, regarding projected capital 
costs in the study. 

• The methodology used to estimate operating costs. 

 

• Allowances made for the content of deleterious elements. 
• The derivation of assumptions made of metal or commodity price(s), 

for the principal minerals and co- products. 
• The source of exchange rates used in the study. 
• Derivation of transportation charges. 
• The basis for forecasting or source of treatment and refining charges, 

penalties for failure to meet specification, etc. 

• Capital costs were derived from supplier quotes and costs available 
from other mining groups 

• Operating costs were compiled from first principles, labour and 
consumable costs were based on salary surveys and stores lists from 
local mining companies. 

• None identified 
• Metal prices were based on banker consensus forecasts 
• Exchange rates were based on the spot at the time 
• Transport charges were based on hire of suitable trucks; distance 

travelled at prevailing speed limits and estimated l/hr consumption. 
Diesel price was the current market price 

• Refining charges are included, there are no penalties applicable 
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Criteria JORC Code explanation Commentary 

• The allowances made for royalties payable, both Government and 
private. 

• Government royalties at 1% of revenue are included in the financial 
model 

Revenue 
factors 

• The derivation of, or assumptions made regarding revenue factors 
including head grade, metal or commodity price(s) exchange rates, 
transportation and treatment charges, penalties, net smelter returns, 
etc. 

• The derivation of assumptions made of metal or commodity price(s), 
for the principal metals, minerals and co-products. 

• Detailed calculations of mine ore flow, inclusive of all modifying 
factors, were carried out to support head grade estimates. Recovery 
rates are based on historical mine achievements using the same 
process as proposed. 

• Metal price estimates were based on banker consensus estimates at 
the time. 

Market 
assessment 

• The demand, supply and stock situation for the particular commodity, 
consumption trends and factors likely to affect supply and demand 
into the future. 

• A customer and competitor analysis along with the identification of 
likely market windows for the product. 

• Price and volume forecasts and the basis for these forecasts. 
• For industrial minerals the customer specification, testing and 

acceptance requirements prior to a supply contract. 

• No demand limit is anticipated 

 

• Not Applicable 
 

• Not applicable 

Economic • The inputs to the economic analysis to produce the net present value 
(NPV) in the study, the source and confidence of these economic 
inputs including estimated inflation, discount rate, etc. 

• NPV ranges and sensitivity to variations in the significant 
assumptions and inputs. 

• Inputs regarding metal prices, recovery etc. are described above. A 
10% discount rate has been applied to determine project NPV 

• Sensitivity analysis was carried out varying the Capital, Operating 
Cost and Metal Price in a range of -30% to +30%. The project 
maintains a positive NPV under these scenarios although it is most 
sensitive to gold price movements 

Social • The status of agreements with key stakeholders and matters leading 
to social licence to operate. 

• The company is in an advanced stage of negotiations with key 
stakeholders 

Other • To the extent relevant, the impact of the following on the project 
and/or on the estimation and classification of the Ore Reserves: 

• Any identified material naturally occurring risks. 
• The status of material legal agreements and marketing arrangements. 
• The status of governmental agreements and approvals critical to the 

viability of the project, such as mineral tenement status, and 
government and statutory approvals. There must be reasonable 
grounds to expect that all necessary Government approvals will be 
received within the timeframes anticipated in the Pre-Feasibility or 
Feasibility study. Highlight and discuss the materiality of any 
unresolved matter that is dependent on a third party on which 
extraction of the reserve is contingent. 

 

• A risk analysis has been carried out and is included in the Technical 
Report.  

• Negotiations wrt a toll treating arrangement are on-going 
• The mine is held under New Zealand Mining Permit no 51-326. 

Proceeding with reserve extraction is contingent on the approval of 
resource consents from the Regional and Local Councils as well as 
an Access Agreement with the Department of Conservation 
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Criteria JORC Code explanation Commentary 

Classification • The basis for the classification of the Ore Reserves into varying 
confidence categories. 

• Whether the result appropriately reflects the Competent Person’s 
view of the deposit. 

 

• The proportion of Probable Ore Reserves that have been derived 
from Measured Mineral Resources (if any). 

• Measured and Indicated Resources have been classified to Proved 
and Probable Reserves respectively 

• This result reflects the Competent Persons view on the deposit. 
Measured resources are readily accessible with low capital 
requirements. The Reserve Estimates amount to a conversion of 
approximately 48% of the Measured and Indicated Resources which 
is considered acceptable for this type of deposit 

• None  

Audits or 
reviews 

• The results of any audits or reviews of Ore Reserve estimates. • None carried out to date 

Discussion of 
relative 
accuracy/ 
confidence 

• Where appropriate a statement of the relative accuracy and 
confidence level in the Ore Reserve estimate using an approach or 
procedure deemed appropriate by the Competent Person. For 
example, the application of statistical or geostatistical procedures to 
quantify the relative accuracy of the reserve within stated confidence 
limits, or, if such an approach is not deemed appropriate, a qualitative 
discussion of the factors which could affect the relative accuracy and 
confidence of the estimate. 

• The statement should specify whether it relates to global or local 
estimates, and, if local, state the relevant tonnages, which should be 
relevant to technical and economic evaluation. Documentation should 
include assumptions made and the procedures used. 

• Accuracy and confidence discussions should extend to specific 
discussions of any applied Modifying Factors that may have a 
material impact on Ore Reserve viability, or for which there are 
remaining areas of uncertainty at the current study stage. 

• It is recognised that this may not be possible or appropriate in all 
circumstances. These statements of relative accuracy and confidence 
of the estimate should be compared with production data, where 
available. 

• The approach followed to convert the Mineral Resource to an Ore 
Reserve as discussed in the Public Report is a robust approach and 
technically sound for this type of deposit. The modifying factors 
applied in the conversion are considered appropriate to the mining 
methods considered. The tonnages relevant to each category of 
Reserve are set out in the report 
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TALISMAN GOLD RESOURCE INCREASES TO 205,000 OZ 
 
Heritage has increased its resources to 205,000 ounces of gold and 800,000 ounces of 
silver in the Talisman Mine, at Karangahake near Waihi in New Zealand.  This 
represents an increase of 87% Au and 102% Ag on the previously announced 
resources.  
 
Heritage recently completed Phase 2 of its resource evaluation of the Talisman mine at the 
Karangahake Project as part of a staged programme leading to gold production. The 
Talisman is an epithermal vein deposit with past recorded production of approximately 1Moz 
of gold and 3Moz of silver from numerous high grade shoots. 
 
Phase 2 consisted of the drilling of 22 core holes into the Dubbo, Mystery and Woodstock 
sections of the old Talisman mine. The majority of these holes tested the Dubbo section. 
Additional channel sampling was completed in parts of the Woodstock and Crown sections 
that were not accessible during Phase 1. The results, supported by historic data, further 
demonstrate the continuity of the main vein structures. 
 
The objectives of increasing the confidence level and expanding the resource were both 
achieved, as shown in the comparison of the gold resources between Phases 1 and 2. 

 
Resource Category Phase 1 Phase 2 Increase Increase 

Au oz Au oz Oz % 
Measured Nil 34,000           34,000  100 
Measured + Indicated 63,400 65,660             2,260     4 
Measured + Indicated + Inferred 109,600 204,760           95,160    87 

 
The Dubbo section on the No. 8 level was the main area targeted to achieve this increase as 
it has high grades and the best access for drilling. Large amounts of fill in the No. 4 level and 
a blockage of the internal shaft to the No. 10 level meant that accessing these parts of the 
Dubbo section had to be deferred, in order to complete the programme within time and 
budget constraints.   
 
The major vein in the historic Talisman mine is the Maria, characterised by several high grade 
shoots, of which the Dubbo is a typical example. To demonstrate this, applying a lower cut of 
1.0 g/t Au to the measured and indicated categories in the Dubbo resource model reduces the 
tonnage of mineralised rock from 91,100 tonnes to 29,300 tonnes and increases the weighted 
average grade from 9.5 g/t to 30.7 g/t Au. This represents more than a 300% increase in gold 
grade, but only a 2% drop in contained gold (from 29,500 to 28,900 oz.).  

REGISTERED (HEAD) OFFICE 
541 Parnell Road, Parnell, Auckland, New 
Zealand 
Phone: (+64 9) 303-1893 • Fax: (+64 9) 303-1612 
Email: office@heritagegold.co.nz 

Incorporated in New Zealand / ABN 009 474 702 
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Heritage expects to find more of these shoots in the zones now classed as inferred resources, 
as further access is established. This has been the history of the mine. 
 
Similar shoots are found in the Woodstock section of the Maria vein (such as intersected in 
hole KP002B with assays up to 44g/t Au over 0.55m), and in the Mystery vein. Sampling in 
the Crown vein has increased its grade from 4.7g/t to 6.3g/t Au and confirmed its more 
consistent grade distribution. 
 
Estimates of stockpiles of broken ore have been included where they have been accurately 
surveyed, systematically sampled and assayed. During the current programme numerous 
areas with broken ore within stopes and drives have been identified. The extent of these is 
greater than originally expected and they will be further evaluated. 
 
Heritage now plans to move forward into a programme of metallurgical sampling and further 
underground drilling. The metallurgical sampling is planned to produce bulk samples for toll 
processing though Newmont’s process plant at Waihi towards the end of 2005, subject to 
completion of permitting and commercial agreements. 
 
 
Talisman Mine Resource Estimate Summary 
   Au Ag 

Vein Category Tonnes Grade Ounces Grade Ounces 
Maria vein – Dubbo section Inferred 351,000 10.0 112,900 31.5 355,500

Indicated 36,900 10.0 11,900 31.4 37,300
Measured 54,200 9.1 15,800 30.4 53,000

       
Maria vein – Woodstock 
section 

Inferred 45,200 2.7 3,900 30.6 44,500
Indicated 112,200 2.7 9,700 30.6 110,400
Measured 119,000 2.7 10,400 31.3 119,900

       
Mystery vein Inferred 30,900 6.1 6,100 10.2 10,100

Indicated 12,100 6.2 2,400 10.3 4,000
Measured 9,200 6.1 1,800 10.1 3,000

       
Crown vein Inferred 80,100 6.3 16,200 12.7 32,700

Indicated 35,900 6.3 7,300 12.7 14,700
Measured 30,100 6.2 6,000 12.4 12,000

       
Stockpiles Indicated 590 19.0 360 91.7 1,740
       
Total Inferred 507,200 8.5 139,100 27.2 442,800

Indicated 197,690 5.0 31,660 26.5 168,140
Measured 212,500 5.0 34,000 27.5 187,900

       
 TOTAL 917,390 6.9 204,760 27.1 798,840

 
Notes on Resource Estimate: 
1. HQ triple tube sized diamond drill core used for all holes apart from 4 short diamond core holes in the 

Woodstock section where conventional H sized core was collected. 
2.  Channel samples cut using diamond saw, and chipped by handheld methods. 
3. All drill core was geologically logged and cut using diamond saws. Half core and channel samples were 

submitted to SGS Laboratories, Waihi for analysis. 
4.  Gold analysed by fire assay using 50g charge and silver by atomic absorption spectrophotometry (AAS). 
5. System of standards, duplicate samples and check assays confirm tenor and integrity of assay database. 
6. Bulk density of 2.65g/cm3 determined by water displacement method on 6 representative quartz vein 

samples. 
7. Resource estimate calculated using inverse distance squared method with cell size of 5m by 5m by vein 

width. 
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8. Measured mineral resource estimate based on a maximum of 12.5m from any sample position. 
9. Indicated mineral resource estimate based on a maximum of 25m from any sample position. 
10. Inferred mineral resource estimate based on areas greater than 25m from any sample position where there 

is evidence of geological continuity. 
11.  Ore zone defined by geology, no lower cut off used. High gold assays were cut to the 97.5 percentile in the 

Dubbo due to very high sample values.  
12  Only stockpiles that could be fully surveyed and sampled are included.  
 
The information in this report that relates to mineral resources is based on information 
compiled by Mr Graeme Fulton and Mr Murray Stevens. Mr Stevens is an independent consulting 
geologist. Mr Fulton, of Terra Mining Consultants Limited, is an independent consulting mining engineer. 
Both are corporate members of the AusIMM. Mr Stevens and Mr Fulton have sufficient experience 
which is relevant to the style of mineralization and type of deposit under consideration and to the activity 
being undertaken to qualify as Competent Persons as defined in the 2004 Edition of the “Australasian 
Code for Reporting of Exploration Results, Mineral Resources and Ore Reserves”. Mr Stevens and Mr 
Fulton consent to the inclusion in the report of the matters based on their information in the form and 
context in which it appears.  
 
 
 
Sue Sangster     
Company Secretary 
 

 


