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CAUTIONARY STATEMENT REGARDING FORWARD-LOOKING INFORMATION 
Certain information and statements within this Annual Information Form may be deemed as ñforward-looking 

statementsò or ñforward-looking informationò within the meaning of applicable securities laws. All statements in this 

Annual Information Form, other than statements of historical fact, which address events or developments the 

Company expects to occur, are ñforward looking statementsò or ñforward-looking information. ñForward lookingò 

statements or information may include, but are not limited to, statements with respect to the future financial and 

operating performance of the Company, its subsidiaries and affiliated companies, its mining projects, the future price 

of gold, the estimation of Mineral Reserves and Mineral Resources, the realisation of Mineral Reserves and resource 

estimates, costs of production, estimates of initial capital, sustaining capital, operating and exploration expenditures, 

costs and timing of the development of new deposits, costs and timing of the development of new mines, costs and 

timing of future exploration and drilling programs, timing of filing of updated technical information, anticipated 

production amounts, requirements for additional capital, governmental regulation of mining operations and 

exploration operations, timing and receipt of approvals, consents and permits under applicable mineral legislation, 

environmental risks, title disputes or claims, limitations of insurance coverage and the timing and possible outcome 

of pending litigation and regulatory matters. Often, but not always, forward-looking statements and information can 

be identified by the use of words such as ñmayò, ñplansò, ñexpectsò, ñprojectsò, ñis expectedò, ñbudgetò, ñscheduledò, 

ñpotentialò, ñestimatesò, ñforecastsò, ñintendsò, ñtargetsò, ñaimsò, ñanticipatesò or ñbelievesò or variations (including 

negative variations) of such words and phrases, or may be identified by statements to the effect that certain actions, 

events or results ñmayò, ñcouldò, ñwouldò, ñshouldò, ñmightò or ñwillò be taken, occur or be achieved. Forward-looking 

statements and information involve known and unknown risks, uncertainties and other factors which may cause the 

actual results, performance or achievements of the Company and/or its subsidiaries and/or its affiliated companies 

to be materially different from any future results, performance or achievements expressed or implied by the forward-

looking statements. Such factors include, among others, future prices of gold; general business, economic and 

market factors (including changes in global, national or regional financial, credit, currency or securities markets), 

changes or developments in global, national or regional political and social conditions; changes in laws (including 

tax laws) and changes in GAAP or regulatory accounting requirements; the actual results of current production, 

development and/or exploration activities; the outcome of any pending litigation and regulatory matters; the ability 

to obtain required consents, permits or approvals; conclusions of economic evaluations and studies; fluctuations in 

the value of the United States dollar relative to the Canadian dollar, the Australian dollar, the Philippines Peso or 

the New Zealand dollar; changes in project parameters as plans continue to be refined; possible variations of ore 

grade or recovery rates; failure of plant, equipment or processes to operate as anticipated; accidents, labour 

disputes and other risks of the mining industry; impacts arising from natural disasters, including extreme weather 

events; political instability or insurrection or war; labour force availability and turnover; adverse judicial decisions; 

delays in obtaining financing or governmental approvals, or in the completion of development or construction 

activities, or in the commencement of operations; as well as those factors discussed in the section entitled ñRisk 

Factorsò in this document. Readers are cautioned that the foregoing list of factors is not exhaustive. Although the 

Company has attempted to identify important factors that could cause actual actions, events or results to differ 

materially from those described in forward-looking statements and information, there may be other factors that cause 

actual results, performance, achievements or events to differ from those anticipated, estimated or intended. Also, 

many of the factors are outside or beyond the control of the Company, its officers, employees, agents or associates. 

Forward-looking statements and information contained herein are made as of the date of this Annual Information 

Form and, subject to applicable securities laws, the Company disclaims any obligation to update any forward-looking 

statements and information, whether as a result of new information, future events or results or otherwise. There can 

be no assurance that forward-looking statements and information will prove to be accurate, as actual results and 

future events could differ materially from those anticipated in such statements. Accordingly, readers should not place 

undue reliance on forward-looking statements and information due to the inherent uncertainty therein. All forward-

looking statements and information made herein are qualified by this cautionary statement. This Annual Information 

Form may use the terms ñMeasuredò, ñIndicatedò and ñInferredò Resources. U.S. investors are advised that while 

such terms are recognised and required by Canadian regulations, the Securities and Exchange Commission does 

not recognise them. ñInferred Resourcesò have a great amount of uncertainty as to their existence and as to their 

economic and legal feasibility. It cannot be assumed that all or any part of an Inferred Resources will ever be 

upgraded to a higher category. Under Canadian rules, estimates of Inferred Resources may not form the basis of 

feasibility or other economic studies. U.S. investors are cautioned not to assume that all or any part of Measured or 



   
Indicated Resources will ever be converted into reserves. U.S. investors are also cautioned not to assume that all 

or any part of an Inferred Resource exists, or is economically or legally mineable. This document does not constitute 

an offer of securities for sale in the United States or to any person that is, or is acting for the account or benefit of, 

any U.S. person (as defined in Regulation S under the United States Securities Act of 1933, as amended (the 

ñSecurities Actò)) (ñU.S. Personò), or in any other jurisdiction in which such an offer would be unlawful.  



   

1 

 

1. TECHNICAL DISCLOSURE 

The estimates of Mineral Resources and Reserves contained in this Annual Information Form (ñAIFò) were 

calculated as at December 31, 2016 and prepared in accordance with the standards set out in the Australasian 

Code for Reporting of Exploration Results, Mineral Resources and Ore Reserves dated December 2012 (the 

ñJORC Codeò) and in accordance with National Instrument 43-101 of the Canadian Securities Administrators (ñNI 

43-101ò). The JORC Code is the accepted reporting standard for the Australian Stock Exchange Limited (ñASXò).  

Unless stated otherwise, in respect of the mineral projects of the Company referred to in this AIF, the scientific 

and technical information (including disclosure regarding Mineral Resources and Mineral Reserves) is based upon 

the following NI 43-101 compliant technical reports (collectively, the ñTechnical Reportsò): 

(a) ñTechnical Report for the Macraes Project located in the Province of Otago, New Zealandò dated February 

12, 2010, prepared by R. Redden, Development and Technical Services Manager, and J.G. Moore, Group 

Mine Geology Manager, both of Oceana Gold (New Zealand) Limited (the ñMacraes Technical Reportò); 

(b) ñTechnical Report for the Reefton Project located in the Province of Westland, New Zealandò dated May 

24, 2013, prepared by K. Madambi, Technical Services Manager and J. G. Moore, Chief Geologist, both 

of Oceana Gold (New Zealand) Limited (the ñReefton Technical Reportò);  

(c) ñTechnical Report for the Didipio Gold / Copper Operation Luzon Island ò dated October 29, 2014, prepared 

by Simon Griffiths, General Manager of Studies, Jonathan Moore, Chief Geologist, both of  Oceana Gold 

(New Zealand) Limited, and Michael Holmes, Chief Operating Officer of OceanaGold Corporation (the 

ñDidipio Technical Reportò).  

(d) ñTechnical Report for the Waihi Gold Mine, New Zealandò dated November 23, 2015, prepared by T. 

Maton, Study Manager, D. Bertoldi, Processing Manager and P. Church, Principal Resource Development 

Geologist, all of Oceana Gold (New Zealand) Limited (the ñWaihi Technical Reportò); and 

(e) ñTechnical Report Project Update, Lancaster County, South Carolinaò dated July 31, 2016, prepared by 

Daniel H. Neff, Erin L. Patterson, Lee ñPatò Gochnour, John Marek, Carl Burkhalter, Jonathan Moore, 

David Carr, John Tinucci, Robert P. Schreiber, Patrick Williamson, Joanna Poeck, Jeff Osborn, Scott 

McDaniel and Grant Malensek (the ñHaile Technical Reportò). 

Messrs Bertoldi, Carr, Church, Madambi, Maton, and Moore are full-time employees of the Companyôs subsidiary, 

Oceana Gold (New Zealand) Limited. Mr Holmes is a full-time employee of OceanaGold Corporation. Mr Redden 

was a full time employee of Oceana Gold (New Zealand) Limited until February 2012. Mr Griffith was a full time 

employee of Haile Gold Mine until February 2017. Mr Marek is an employee (and President) of Independent Mining 

Consultants, Inc. Mr Neff is Chairman and an employee of M3 Engineering & Technology Corporation. Ms 

Patterson is a full time employee of M3 Engineering & Technology Corporation, and Mr Gochnour is full time 

employee of Gochnour & Associates Inc., and Mr Burkhalter is full time employee of NewFields Mining Design & 

Technical Services LLC. Ms Poeck and Messrs Tinucci, Malensek, Williamson and Osborn are full time employees 

of SRK Consulting. Mr Schreiber is an employee and Vice President of CDM Smith.  

Mr Marek is a Registered Member of the Society for Mining Metallurgy & Exploration. Ms Poeck is a registered 

member of the society for Mining, Metallurgy, and Exploration (SME) and a qualified professional through the 

Mining and Metallurgical Society of America (MMSA). Dr. Tinucci is a registered member of the society for Mining, 

Metallurgy, and Exploration (SME). Mr. Grant Malensek is a Professional Engineer of the Association of 

Professional Engineers and Geoscientists of British Colombia. Mr. Williamson is a qualified professional through 

the Mining and Metallurgical Society of America (MMSA). Mr. Osborn is a qualified professional through the Mining 

and Metallurgical Society of America (MMSA). Mr. Neff is a Registered Professional Engineer in the State of 

Arizona. Mrs. Erin L. Patterson is a Registered Professional Engineer in the State of Arizona. Mr Schreiber is a 
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Registered Engineer (Civil) registered in the States of Maine, Massachusetts, New Jersey and Florida, as well as 

a Diplomate Water Resources Engineer registered by the American Academy of Water Resources Engineers, and 

a Board Certified Environmental Engineer by the American Academy of Environmental Engineers and Scientists.   

Reference is made to the Companyôs Technical Reports which have been filed with the Canadian securities 

regulatory authorities and are available for review electronically from the Canadian System for Electronic 

Document Analysis and Retrieval (ñSEDARò) at www.sedar.com under the Companyôs profile.   

Where the Mineral Reserve and Mineral Resource estimates of the Companyôs Reefton, Macraes, Waihi and 

Didipio operations set out in this AIF differ from those set out in the Technical Report for the relevant property, 

such differences arise from updates to such Mineral Reserve and Mineral Resource estimates as a result of either 

depletion through production, addition due to exploration activities or revised economic assumptions. Any updates 

of Mineral Resources for Macraes, Reefton and Blackwater were updated by S. Doyle while the updates of Mineral 

Resources for Waihi were prepared under the supervision of P. Church. S. Doyle is a full-time employee of Oceana 

Gold (New Zealand) Limited. The updates of Mineral Resources for Didipio were prepared under the supervision 

of J. G. Moore. Open pit Resource and Reserves Bruce Van Brunt (Fellow of the AusIMM). Mr Van Brunt is a full 

time employee of the Haile Gold Mine. The updates of Mineral Reserves for Macraes and Reefton were prepared 

by, or under the supervision of, K. Madambi, while the Mineral Reserves for Waihi were prepared under the 

supervision of Trevor Maton for open pit and David Townsend for underground. The Mineral Reserves for Didipio 

were prepared under the supervision of C. Fawcett. C. Fawcett is a full-time employee of OceanaGold (Philippines) 

Inc. P. Church, S. Doyle, C. Fawcett, K. Madambi, T. Maton, J. G. Moore and D. Townsend are Members and 

Chartered Professionals with the Australasian Institute of Mining and Metallurgy and each is a ñqualified personò 

for the purposes of NI 43-101.. All such persons are ñqualified personsò for the purposes of NI 43-101 and have 

sufficient experience relevant to the style of mineralisation and type of deposit under consideration and to the 

activity which they are undertaking to qualify as a ñcompetent personò as defined in the JORC Code.  

Messrs Church, Doyle, Fawcett, Madambi, Maton, Moore, Townsend and Van Brunt consent to inclusion in this 

AIF of the matters based on their information in the form and context in which it appears. The estimates of Mineral 

Resources and Reserves contained in this AIF are based on, and fairly represent, information and supporting 

documentation prepared by the named qualified and competent persons.  

Scientific and technical information in this AIF not contained in the Technical Reports has been reviewed, approved 

and verified by the persons listed above, each of whom is a ñqualified personò for the purposes of NI 43-101 and 

having sufficient experience relevant to the style of mineralisation and type of deposit under consideration and to 

the activity which they are undertaking to qualify as a ñcompetent personò as defined in the JORC Code.  

The environmental matters disclosed in this AIF include events and circumstances subsequent to the preparation 

of the Technical Reports. To this extent, such disclosures are based on the Companyôs own knowledge. 

2. BASIS OF PRESENTATION 

Unless the context otherwise requires, references to ñOGCò, ñOceanaGoldò, the ñCompanyò, ñweò, ñusò or ñourò 

include OceanaGold Corporation and each of its subsidiaries (save that, where appropriate, Oceana Gold Limited 

is defined separately as ñOGLò). 

Please refer to the ñTechnical Glossaryò for the meanings of certain technical terms used in this AIF. Where 

applicable, terms with a technical meaning related to mineral extraction are defined by the Canadian Institute of 

Mining, Metallurgy and Petroleum (ñCIMò) ï Definitions and Guidelines adopted by the CIM Council on August 20, 

2000, as those definitions may be amended from time to time by the CIM (the ñCIM Standardsò).  

http://www.sedar.com/
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All references to Mineral Reserves and Mineral Resources are references to the gross Mineral Reserves and 

Mineral Resources per project or property, unless reference is made to ñattributableò mineral reserves and/or 

Mineral Resources which refers only to the Companyôs attributable portion of the Mineral Reserves and Mineral 

Resources on any project or property. All information with respect to Mineral Resources and Reserves is reported 

in accordance with NI 43-101 and the CIM Standards and, unless otherwise indicated, is also consistent with the 

JORC Code. 

For the year ended December 31, 2016 and for the comparative prior periods identified in this AIF, the Company 

prepared its financial statements in accordance with International Financial Reporting Standards as issued by the 

International Accounting Standards Board (ñIFRSò). The audited consolidated financial statements of the Company 

for the year ended December 31, 2016 (the ñConsolidated Financial Statementsò) are available electronically at 

www.sedar.com. 

3. CURRENCY AND EXCHANGE RATES 

Unless otherwise indicated, the information in this AIF is given as of December 31, 2016. All amounts in this AIF 

are expressed in United States dollars unless otherwise indicated. References to ñC$ò are to Canadian dollars, 

ñA$ò are to Australian dollars, ñNZ$ò are to New Zealand dollars and ñPHPò are to Philippine Pesos. 

The following table sets forth market indicative exchange rates for the previous five calendar years. 

  AUD:USD CAD:USD NZD:USD PHP:USD 

2016 End rate 
Average rate 
High 
Low 
 

0.7208 
0.7441 
0.7813 
0.6864 

 

0.7440 
0.7548 
0.7981 
0.6859 

0.6934 
0.6973 
0.7451 
0.6411 

0.0202 
0.0211 
0.0218 
0.0200 

2015 End rate 
Average rate 
High 
Low 
 

0.7286 
0.7523 
0.8223 
0.6908 

 

0.7226 
0.7831 
0.8613 
0.7164 

 

0.6831 
0.7001 
0.7836 
0.6259 

0.0213 
0.0220 
0.0227 
0.0211 

2014 End rate 0.8175 0.8605 0.7797 0.0224 
 Average rate 0.9023 0.9057 0.8305 0.0225 
 High 0.9497 0.9406 0.8823 0.0231 
 Low 0.8105 0.8570 0.7653 0.0220 
 

2013 
 
End rate 

 
0.8917 0.9414 

 
0.8214 

 
0.0226 

 Average rate 0.9679 0.9712 0.8205 0.0236 
 High 1.0598 1.0171 0.8634 0.0246 
 Low 0.8861 0.9340 0.7709 0.0224 
      

2012 End rate 1.0394 1.0034 0.8288 0.0244 
 Average rate 1.0357 1.0003 0.8100 0.0237 
 High 1.0809 1.0315 0.8463 0.0245 
 Low 0.9701 0.9592 0.7500 0.0226 
      
      

http://www.sedar.com/
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4. CORPORATE STRUCTURE 

4.1 OceanaGold Corporation 

The registered office address of OceanaGold Corporation is 2900-550 Burrard Street, Vancouver, British 

Columbia, V6C 0A3, Canada. The head office address of the Company is Level 14, 357 Collins Street, Melbourne, 

Victoria, 3000, Australia.  

OGC is a multinational gold mining and exploration company that has (taken together with OGL) been listed on 

the ASX and on the Toronto Stock Exchange (ñTSXò) since June 27, 2007.  OGC was listed on the New Zealand 

Stock Exchange (ñNZXò) from 2004 until December 30, 2016.  The delisting from NZX on December 30, 2016 was 

to simplify OGCôs listing structure and reduce compliance costs.   

In 2007, OGC was incorporated under the Business Corporations Act (British Columbia) as the Canadian holding 

company for the purpose of carrying on the business of Oceana Gold Limited pursuant to a court-approved 

arrangement under Australian law.  

OGCôs asset portfolio consists of the following major projects:  

¶ the Macraes Operations (or ñMacraesò or ñMacraes Mineò), which include the operating Macraes open pit 

gold mines and Frasers underground gold mine; 

¶ the Didipio Operations (or ñDidipioò or ñDidipio Mineò), which include an open pit that commenced 

commercial production on April 1, 2013, and an underground mine that is currently being developed; 

¶ the Waihi Gold Mine Operation (or ñWaihiò), which includes the Martha open pit (currently undergoing 

stabilisation works) and the Correnso underground gold mine; and 

¶ the Haile Gold Mine Project (or ñHaileò or ñHaile Gold Mineò or ñHaile Operationsò), which is expected to 

commence commercial production in second quarter 2017. 

The Reefton Operations (or ñReeftonò or ñReefton Projectò), which include the Globe Progress open pit gold mine 

were put into care and maintenance at the start of 2016. In December 2016, the Company announced that it will 

close the mine and complete the rehabilitation and closure activities over the next few years.  

The Companyôs ownership structure consists of three primary wholly owned subsidiary entities which indirectly 

house its assets:  

¶ OceanaGold (Singapore) Pte. Ltd. ï Holds the Companyôs interests and operations in the Philippines; 

¶ Oceana Gold Limited ï Holds the Companyôs interests and operations in New Zealand; and  

¶ Romarco Minerals Inc. ï Holds the Companyôs interests and assets in the Haile Gold Mine Project in the 

USA. 

In 2016, OGC produced:    

¶ 153,563 ounces of gold with gold sales of 171,314 ounces at a cash cost of US$832 per ounce sold from 

the Macraes and Reefton. 

¶ 116,028 ounces of gold with gold sales of 116,169 ounces at a cash cost of US$473 per ounce sold from 

the Waihi;  

¶ 147,150 ounces of gold with gold sales of 149,663 ounces at a cash cost of US$1 per ounce sold (net of 

by-product credits) from the Didipio.     
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4.2 Incorporate Relationships 

As at the date of publication, the Companyôs material assets are owned through a series of primary subsidiaries, as shown on the organisational chart below. A full 

listing is contained in ñAppendix Bò. All subsidiaries, operations and projects referred to in the chart are 100% owned, unless otherwise noted. 
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5. GENERAL DEVELOPMENT OF THE BUSINESS     

In 2014, the Company completed debottlenecking activities at the Didipio process plant including the successful 
installation and commissioning of the pebble crusher and completed the Didipio optimisation study which materially 
changed the Didipio mine design to reflect a new robust mine plan that includes earlier access to the high grade 
ore in the underground and a smaller open pit with less waste mined.  In October 2015, the Company successfully 
completed a statutory plan of arrangement pursuant to which it acquired all the issued and outstanding common 
shares of Romarco Minerals Inc. (ñRomarcoò) which holds the Haile Gold Mine Project as well as completing the 
acquisition of the Waihi Gold Mine Operation from Newmont Mining Corporation.   

In 2016, OceanaGold continued to solidify itself as a premier mid-tier, high-margin global gold producer. The 

Company was focused on the efficient and safe operation of its asset base, development of the Haile Gold Mine 

and advancement of organic growth initiatives through extensive exploration activities and project studies.   

For 2016, the Company delivered another strong year of financial and operating performance on the back of record 

revenue of $628.6 million and net earnings of $136.5 million. For the fifth consecutive year, the Company achieved 

its full year production and cost guidance. The Company produced 416,741 ounces of gold, which was in line with 

the full year guidance range of 385,000 to 425,000 ounces of gold and produced 21,123 tonnes of copper, slightly 

exceeding the full year guidance. For the full year, the Company recorded an All-In Sustaining Costs (ñAISCò) of 

$708 per ounce and cash costs of $452 per ounce, both net of by-products and on sales of 437,146 ounces of 

gold and 21,413 tonnes of copper.  

At the Didipio Mine in the Philippines, the Company reported record annual gold production of 147,150 ounces 

and AISC of $239 per ounce (net of by-product credits) on sales of 149,663 ounces of gold. For 2016, the Company 

produced 21,123 tonnes of copper and recorded sales of 21,413 tonnes. The year-on-year increase in gold 

production was due mainly to higher head grade, as the mining operations mined out the high-grade section of 

Stage 5 early in the year and advanced mining of Stage 6, the final stage of the open pit to a higher-grade section.   

In 2016, the Company continued to advance the development of the underground mine at Didipio which is 

expected to commence production before the early 2018. The open pit operations at Didipio are expected to cease 

in the third quarter of 2017 at which point, the Company will have approximately 24 million tonnes of open pit 

stockpile feed on surface for blending with underground ore.  

In August 2016, Didipio was audited by the Philippines Department of Environment and Natural Resource 

(ñDENRò) as part of a nationwide audit of all commercial operations in the country. Although Didipio passed the 

audit with no environmental violations or breaches of Philippine laws, the operation was listed for ñpotential 

suspensionò with 20 other operations following a closed-door press conference hosted by DENR Secretary Lopez 

on September 27, 2016. Didipio continues to operate unabated and the Company expects to continue to do so 

while it challenges any allegations made against the operation. In February 2017, Didipio received a suspension 

order from the DENR Secretary Lopez. The order repeated allegations previously made by the DENR, citing ñé 

petition of the Local Government of Nueva Vizcaya for the cancellation of the FTAA; alleged damages to houses 

caused by the blasting operation; and the potential adverse impact to the agricultural areas of the Provinceéò.  

The Company was also given a period of up to three months to address the issues raised against it. Subsequent 

to receiving the order, the Company filed an appeal directly with the Office of the President which, in accordance 

with the rules and regulations, stays the execution of the suspension order. 

In November 2016, the Company received five awards at the Philippine Mine Safety and Environment 

Associationôs 63rd Annual National Mine Safety and Environment Association Ceremony, of which the Companyôs 
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flagship operation was awarded the Presidential Mineral Industry Environmental Award recognising its exemplary 

efforts in responsible mining for a second consecutive year. 

At Waihi in New Zealand, the Company produced 116,028 ounces of gold which was within the full year production 

guidance of 115,000 to 125,000 ounces of gold. The Waihi Operation AISC was $735 per ounce on sales of 

116,169 ounces of gold. In July 2016, the operation tragically experienced an incident in which an underground 

mining operator was fatally injured. It was the first fatality in Companyôs 27-year history of operating in New 

Zealand. As at the end of 2016, the incident remains under investigation. 

On the South Island of New Zealand, Macraes and Reefton combined to produce 153,563 ounces of gold of which 

4,477 ounces were attributable to the Reefton Operation which was placed on care and maintenance in February 

2016. The AISC for the combined operations was $1,099 per ounce sold which was higher than guidance on 

account of a stronger New Zealand dollar. In December 2016, the Company announced that the Reefton mine 

would be closed and rehabilitated over the next few years.  

In the United States, the Company advanced the development of the top-tier Haile Gold Mine to completion before 

the end of the year. Dry commissioning commenced in early October while milling commenced on December 28, 

2016, which was a significant achievement in only 14 months of owning the asset.  

The Company continues to commission the Haile Mine into 2017 and poured the first gold bar on 20 January 2017. 

With commissioning activities advancing well, it is expected the Haile Gold Mine will commence commercial 

operations in the second quarter of 2017. 

In the middle of 2016, the Company announced positive results of a high-level Preliminary Economic Assessment 

(ñPEAò) on the Haile underground. The project advanced into feasibility as part of a broader optimisation study. 

The focus of the optimisation study is to increase annual production at Haile from 150,000 ï 200,000 ounces per 

year in the first few years of operations to 250,000 ounces a year post-2020 with the addition of an underground 

operation at Horseshoe. 

In 2016, the Company commenced an extensive exploration program across all its operations. For the full year, 

the Company drilled nearly 115 kilometres and spent nearly $30 million. Throughout the year, the Company 

announced significant results including the advancement of the resource of the Horseshoe deposit at Haile and 

upgrade in resource at the Coronation North deposit at Macraes. Also during the year, the Company continued to 

gain confidence in a significant resource opportunity beneath the open pit at Waihi. Prior to the year end, the 

Company announced an increase to the 2017 exploration budget as it continues to invest in organic growth 

potential of its existing assets while seeking to identify and advance greenfields opportunities.  

In February 2016, the Company increased its strategic equity position in Gold Standard Ventures (ñGSVò) to 19.9% 

of all outstanding shares. Following a strategic investment in GSV made by Goldcorp Inc. As of 31 March 2017, 

the Company held 36,866,358 common shares of GSV, representing 16.55% of the issued and outstanding shares 

of GSV. Also in 2016, the Company announced the strategic investment in NuLegacy Gold Corporation 

(ñNuLegacyò) whereby the Company purchased a 19.9% interest in NuLegacy by way of a private placement. As 

at the end of 2016, the Company owned approximately 17% of the outstanding shares in NuLegacy.  Subsequent 

to the year end, the Company signed a Letter-of-Intent with Mirasol Resources for an earn-in joint venture on the 

La Curva Project located in Santa Cruz, Argentina.  
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The Company continues to identify organic and external growth opportunities that would further enhance 

shareholder wealth. The Company will remain disciplined in its use of capital and investing in growth opportunities 

and will convert opportunities that align with the corporate strategy of investing in high quality assets.  

6. DESCRIPTION OF BUSINESS 

6.1 Business Strategy    

OceanaGoldôs vision is to be the gold mining company of choice, operating high quality assets and delivering 

superior returns in a responsible manner. While activities in 2015 resulted in the execution of external growth 

opportunities, 2016 was a year in which focus was redirected to developing a major asset in Haile and advancing 

several of the Companyôs organic growth opportunities 

OceanaGold remains focused on maximising the profitability of its current assets while operating to the highest 

health, safety, and environment and community standards. The Company is seeking to increase gold production 

through the optimisation of existing assets, whilst undertaking extensive exploration as well as through low cost 

investment in organic growth opportunities. The Company will continue to leverage 28 years of operating 

experience and its breadth of technical and sustainability experience to identify new value-creating opportunities 

in the Americas, Australasia and Asia-Pacific regions.   

Additionally, the Company expects to: 

· finish commissioning of the Haile Gold Mine and bring it into commercial production by early second 

quarter of 2017; 

· advance the Haile optimisation study in the second half of 2017; 

· increase the resource and reserve base at each of its operations while identifying new exploration 

targets to further increase the Companyôs resource base; 

· advance the Didipio underground development and bring it into production before the end of 2017; 

· strengthen its balance sheet; 

· invest in high quality, low cost reserves through judicious capital spending; 

· continue to work closely with its valued stakeholders in the United States, the Philippines, New 

Zealand and El Salvador and its diverse group of shareholders; and   

· be the partner, employer and gold company of choice. 

OceanaGold may also pursue other growth opportunities via accretive transactions of high quality, low cost 

exploration, development and/or producing assets that would complement its existing portfolio of assets. 

6.2 Production and Operations 

The table below summarises the total production and operating information for the year ended December 31, 

2016. 
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 First 
Quarter 

2016 

Second 
Quarter 

2016 

Third 
Quarter 

2016 

Fourth 
Quarter 

2016 

Year 
Ended 
2016 

Year 
Ended 
2015 

Year 
Ended 
2014 

Group Production1 

Gold Produced (ounces) 
Copper Produced (tonnes) 
Silver Produced (ounces) 
Gold Sold (ounces) 
Copper Sold (tonnes) 
Silver Sold (ounces) 
Cash operating cost (US$/oz) 
Average Gold Price received (US$/oz) 
Average Copper Price Received ($/lb)  
 

 
122,782 

5,972 
146,422 
117,387 

4,745 
137,616 

436 
1,197 
2.21 

 
102,557 

6,272 
139,689 
115,906 

6,113 
146,491 

476 
1,248 
2.09 

 
88,975 
5,114 

108,526 
98,195 
5,596 

117,280 
529 

1,290 
2.15 

 
102,428 

3,765 
110,926 
105,658 

4,960 
123,493 

372 
1,170 
2.46 

 
416,741 
21,123 

505,563 
437,146 
21,413 

524,880 
452 

1,225 
2.22 

 
419,153 
23,109 

274,308 
401,350 
22,764 

247,707 
458 

1,136 
2.35 

 
307,463 
25,010 

291,889 
318,972 
25,886 

307,211 

418 
1,273 
3.11 

Didipio, Philippines2 
Gold Produced (ounces) 
Copper Produced (tonnes) 
Silver Produced (ounces) 
Mill Feed (dry milled tonnes) 
Mill Feed Grade Gold (grams/tonnes) 
Mill Feed Grade Copper (%) 

 

 
46,811 
5,972 

70,204 
945,870 

1.72 
0.66 

 
44,076 
6,272 

72,162 
971,262 

1.56 
0.68 

 

 
25,568 
5,114 

64,016 
883,459 

1.02 
0.62 

 
 

 
30,695 
3,765 

46,779 
698,993 

1.71 
0.48 

 
147,150 
21,123 

253,161 
3,499,584 

1.50 
0.61 

 
127,086 
23,109 

274,308 
3,581,471 

1.24 
0.68 

 
106,256 
25,010 

291,889 
3,111,516 

1.19 
0.86 

Macraes, NZ 
Gold Produced (ounces) 
Silver Produced (ounces)   
Mill Feed (dry milled tonnes) 
Mill Feed Grade (grams/tonnes) 
 

 
34,511 

- 
1,455,769 

0.90 

 
31,941 

- 
1,464,622 

0.84 
 

 
40,182 

- 
1,469,115 

0.99 

 
42,453 
5,842 

1,476,780 
1.04 

 
149,086 

5,842 
5,866,286 

0.94 

 
150,877 

 
5,964,836 

0.98 

 
153,510 

 
5,669,729 

1.01 

Reefton, NZ 
Gold Produced (ounces) 
Mill Feed (dry milled tonnes) 
Mill Feed Grade (grams/tonnes) 
 

 
4,477 

201,512 
1.40 

 
- 
- 
- 

 
- 
- 
- 

 
- 
- 
- 

 
4,477 

201,512 
1.40 

 
71,216 

1,787,075 
1.51 

 
47,697 

1,430,599 
1.26 

Waihi, NZ3 

Gold Produced (ounces) 
Silver Produced (ounces)   
Mill Feed (dry milled tonnes) 
Mill Feed Grade (grams/tonnes) 

 

 
36,983 
76,218 

143,361 
8.80 

 
26,540 
67,527 

106,198 
8.50 

 
23,225 
44,510 

110,985 
7.20 

 
29,280 
58,305 

128,756 
7.77 

 
116,028 
246,560 
489,300 

8.07 

 
69,973 

 
282,658 

8.46 

 
N/A 

*Note: The information in the above table is derived from the Companyôs consolidated financial statements and Management Discussion 
& Analysis for the year ended December 31, 2016, which are available on SEDAR. In addition, silver produced and sold has been updated 
in this table to include silver from New Zealand for the year ended 31 December 2016. 
1. This includes the actual results for Waihi Gold for the six months and three months ended December 31, 2015. This disclosure is for 

information purposes only, reflecting what the costs would have been, had the legal close of the Waihi Gold acquisition been on July 
1, 2015.  

2. Net of by-product credits 
3. The Waihi statistics were revised following the Company taking legal ownership of the Waihi mine and reviewing in detail the 

operating statistics for the period in which OceanaGold held economic ownership. The economic interest from Waihi began accruing 
to OceanaGold effective July 1, 2015. Legal close occurred on October 30, 2015, at which point, the results started to be reported 
in OceanaGoldôs consolidated financial statements. Disclosure is for information only.    

 

6.3 Resources and Reserves  

The Company has estimated Mineral Resources and Mineral Reserves for its Macraes, Reefton, Waihi, Didipio 
and Haile Operations as at December 31, 2016. The Company also has a minority interest in the Sams Creek 
Project on the South Island, New Zealand.  

The key drivers of change to the resource inventory this year include: 
 

¶ Mining depletion at Macraes, Reefton, Waihi and Didipio; 

¶ Resource updates for a number of deposits; and 

¶ Removal of the El Dorado resources from the resource inventory 
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The resource reporting cut-off grades at Macraes, Waihi and Reefton are based on US$1,300 /oz gold and 

NZD/USD FX rate of 0.70. 

Given the considerable mine life at Didipio, and the longer term potential for cost reductions and gold / copper 

price increases, reported resources for the underground mine are based on US$1,450/oz gold and US$3.80/lb 

copper. The Didipio open pit reported resources are based on US$1,300/oz gold and US$3.33/lb.  

Haile open pit resources, which are based on a US$1,200 /oz gold price, remain unchanged since 31 December 

2015.  In October 2016, the previously reported underground resources, were removed from the inventory and the 

revised inventory was publicly released as part of the Haile Technical Report. The Company expects to provide 

an update to the Haile resources and reserves upon completion of the Haile Optimisation Study in mid-

2017.Results from the 2016 exploration campaign at Haile, which included the 66-holes drilled at the Horseshoe 

underground target, will also be incorporated into the study.  

MINERAL RESOURCES (as at December 31, 2016) * 

 

* Mineral Resources that are not Mineral Reserves do not have demonstrated economic viability. 
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MINORITY INTEREST IN ASSETS (as at December 31, 2016)  
 

 
 

The key drivers of change to reserve inventory this year include: 

¶ Mining depletion at Macraes, Waihi and Didipio; 

¶ Removal of Reefton reserves from the inventory; 

¶ Successful drilling programs at Coronation and Coronation North at Macraes; and 

¶ Reserve updates for a number of deposits. 

MINERAL RESERVES (as at December 31, 2016)  

 

At Macraes, successful drill programs at Coronation and Coronation North have offset mine depletion. Resource 

extensions partially offset mining depletion at Waihi. In December 2016, OceanaGold announced the closure of 

the Reefton mine and as such, the Company has removed the Reefton reserves from its mineral inventory. The 

resources however, have been retained in the Companyôs inventory. 

Haile open pit reserves remain unchanged since 31 December 2015.  The Company expects to provide an update 

to the Haile resources and reserves upon completion of the Haile Optimisation Study in mid-2017. Results from 

the 2016 exploration campaign at Haile, which included the 66-holes drilled at the Horseshoe underground target, 

will also be incorporated into the study.  

The estimates of Mineral Resources and Mineral Reserves are materially dependent on various assumptions 
including gold price, the projected cost of recovering and processing minerals at the individual mine sites, 
exchange rates, life of mine, mineralization of the area and interpretations of geological data obtained from drill 
holes and other sampling techniques. There are no undisclosed metallurgical, environmental, permitting, legal and 
regulatory compliance, taxation, socio-economic, marketing, political and other issues that the Company is aware 
of that may materially affect the Mineral Resources and Mineral Reserves estimates.     
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6.4 Gold Market and Price 

Gold is used primarily for production, fabrication and investment. Gold is traded on international markets and 

individual buyers and sellers generally are unable to influence its price. 

6.5 Employee Relations and Personnel    

As at December 31, 2016, excluding contractors, the Company engaged 1,755 employees in Canada, Australia, 

the United States, New Zealand, the Philippines and El Salvador. The Company also engaged a number of 

contractors to work on specific projects.  New Zealand and the Philippines based operations staff are members of 

various unions and subject to collective agreements. The Company considers its employee relations to be 

amicable, and, the Company has not been subject to any material industrial dispute in the last year. 

Approximately 96% of the Companyôs workforce is employed full-time (including those individuals who were 

employed on fixed-term contracts) and 4% is employed on a part-time basis.   

6.6 Competition 

The Company competes with other mining companies for acquiring mineral claims, permits, concessions and other 

mineral interests as well as for recruiting and retaining qualified employees. There is significant competition for the 

limited number of gold acquisition opportunities and, as a result, OGC may be unable to acquire attractive gold 

mining properties on terms it considers acceptable. 

6.7 Foreign Operations 

The Companyôs mineral properties are subject to the risks inherent in operating in a foreign country. In this regard, 

please refer to the ñRisk Factorsò section of this document.  

6.8 Environmental Protection 

New Zealand 

New Zealandôs principal environmental protection law is the Resource Management Act 1991 (ñRMAò).  Territorial 

authorities and regional councils have primary responsibility for administering the RMA. OceanaGoldôs use of land, 

water, and air in the course of its mining operations must be permitted by a rule in a district or regional plan, or 

sanctioned under resource consents. Consents are granted subject to various conditions such as the requirement 

to lodge an environmental bond; conditions to avoid, remedy, or mitigate significant adverse effects on the 

environment; and monitoring and periodic reporting on environmental effects. Failure to comply with the conditions 

of consent may lead to payment of fines, prosecution, and in most severe cases, the cancellation of the consent. 

OceanaGold holds a range of resource consents relating to its New Zealand operations, which are periodically 

varied and extended by application to the relevant local authorities.  Its operations are monitored and have a 

history of general compliance. Access to Reefton is subject to additional conditions concerned with protection of 

the environment due to Reefton being located in a conservation area. These conditions for access are imposed 

by agreement with the New Zealand Department of Conservation. 

Philippines 

Except during the exploration period, mining projects in the Philippines are required to secure environmental 

clearance, or an Environmental Compliance Certificate (ñECCò) from the DENR. The ECC for Didipio was originally 

granted in August 1999 and subsequently amended in January 2000, August 2004, and December 2012. The 
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ECC specifies the project mining methods, production rate, processing methods, and other aspects of the mining 

operation. It also specifies the environmental management and protection requirements, including the submission 

of the Environmental Protection and Enhancement Program as well as a Social Development and Management 

Program. 

The operations of the Didipio Mine are also governed by an Environmental Management System that is ISO-

certified (with dual certification under OHSAS 18001:2007 or Occupational Health and Safety Management 

System).  In addition to regular monitoring, inspection and verification mine visits by the Mines and Geoscience 

Bureau (ñMGBò), Environmental Management Bureau (ñEMBò) and the DENR, the operations of the Didipio Mine 

are also monitored for, among others, compliance with the Annual Environmental Protection and Enhancement 

Program and environmental laws by the Mine Rehabilitation Fund Committee, and the Multipartite Monitoring 

Team composed of fourteen (14) members representing national government agencies, local government units 

and communities in Nueva Vizcaya and Quirino, and non-governmental organizations. 

United States ï South Carolina 

The principal federal permit applicable to the Haile Gold Mine is the 404 (which falls under the Clean Water Act of 

1972 (ñCWAò)), which governs ñdredge or fillò activities in Waters of the U.S, including most wetlands and streams. 

As a delegated state, South Carolinaôs Department of Health and Environmental Control (ñSCDHECò) has primary 

authority for enforcing the CWAôs National Pollutant Discharge Elimination System (ñNPDESò) requirements, which 

govern discharges of pollutants to Waters of the U.S. The principal state environmental protection law applicable 

to the Haile Gold Mine is the South Carolina Mining Act of 1990, which is enforced by SCDHEC. All impacts to 

land, water and air must be permitted. Permits are granted subject to various conditions such as the requirement 

to post an environmental bond; conditions to avoid, minimize, or mitigate significant adverse effects on the 

environment; and monitoring and periodic reporting on environmental effects. Failure to comply with the conditions 

of a permit may lead to payment of fines, prosecution (both civil and criminal), and/or suspension or cancellation 

of the permit. Haile holds a range of permits relating to its mining operation, which will be periodically varied and 

extended by application to the relevant federal, state or local authorities. Haileôs construction operations have been 

heavily monitored by SCDHEC and have been found in compliance. 

6.9 Reorganization  

From July 2016 the Waihi operations were transferred within the group so that Oceana Gold (New Zealand) Limited 
now as a single operational entity holds all New Zealand operations.  As part of this reorganization, the mineral 
permits for Waihi and the Coromandel region were transferred, following receipt of government approvals, in 
September 2016. 

6.10 Social and Environmental Policies and Standards 

OceanaGold is committed to operating in a way that protects and supports social integrity, environmental 

biodiversity, and equitable development. The Company has maintained a greater focus on Corporate Social 

Responsibility through the implementation of specific and detailed Policies for Health and Safety, Environment, 

Communities and Human Rights.  

The OGC Environment Policy pledges to manage the environmental impact associated with its operations 

responsibly, to comply with all material statutory requirements applicable to its operations, to rehabilitate the mine 

sites so they do not pose any unacceptable risk to the environment, and to develop an end of mine life land use 

that aims to leave a positive legacy. 
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The Community and Human Rights Policies emphasise the importance of being a responsible corporate citizen, 

and outlines the Companyôs commitment to respect human rights, undertake community engagement and achieve 

sustainable economic and social development.   

These Policies are underpinned by a set of Compliance Standards to ensure that processes and procedures are 

implemented to deliver the Policy requirements.  All Policies and Standards are reviewed every 2 years to maintain 

currency. Business units are audited against the Compliance Standards annually. 

A Sustainability Steering Committee assists the Board in furthering the Companyôs commitments to positively 
impact communities through environmentally sound and responsible resource development and healthy and safe 
work environments. 

7. THE MACRAES OPERATIONS 

The Macraes Mine, located on the South Island of New Zealand, is the countryôs largest gold producing operation. 
The wholly-owned Macraes Operations include the Macraes open pit gold mine, Coronation and Coronation North 
deposits and the Frasers underground mine, as well as an adjacent processing plant including a pressure oxidation 
plant for the processing of sulphide ore (which is one of only three in the southern hemisphere). The Macraes Mine 
has been in operation since 1990, and has produced over 5 million ounces of gold as at March 1, 2017.   

The Frasers underground mine was developed to target the extensions of the Macraes ore body at depth. The 
combined open pit and underground Proven and Probable Mineral Reserves currently support an approximate 
three year mine life at the Macraes Mine.   

7.1 Property Description and Location 

The Macraes Operations are located approximately 60 kilometres north of Dunedin and 30 kilometres to the 
northwest of Palmerston in the Otago Region of the South Island, New Zealand. The mining operation occurs 
approximately two kilometres to the east of the Macraes Flat township, and is predominantly surrounded by 
farmland.  

7.2 Mineral Permits and Regulatory Matters 

OceanaGold holds a contiguous group of permits to the north-west and south-east of Macraes Flat, covering 

approximately 35 kilometres of strike of the mineralised Hyde-Macraes Shear Zone (ñHMSZò).  
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The Companyôs permits comprise mining permits, exploration permits and a prospecting permit granted under the 

Crown Minerals Act 1991 (New Zealand) (the ñCrown Minerals Actò), which governs the prospecting, exploration 

and mining of Crown-owned minerals in New Zealand, as set forth in the following table. 

Permit No.   Location Name Term Expiry Date Area (Hectares approx.) 
     

MP 52 738 Round Hill 10 yrs October 30, 2020 395 

MP 41 064 Macraes Extension 36 yrs January 31, 2030 12,648 

EP 40 524 Dunback 2nd Appraisal term May 17, 2021 724 

EP 40 576 

EP 60 192 

PP 56 136 

Macraes North 

Lots Wife 

Lots Wife 

2nd Appraisal term 

1st term 

4 yrs 

October 27, 2019 

June 28, 2021 

February 10, 2019 

1,942 

6,380 

45 

Total Area    26,685 

  

The Company is the owner of the majority of land in the immediate vicinity of the Macraes Mine, and most of the 

land within permits MP 52 738 and MP 41 064. The Company also owns land within EP 40 576 and PP 56 136.  
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With respect to gold and silver recovered from MP 52 738, a royalty of 2% ad valorem is payable to the reigning 

monarch of New Zealand or the Government acting on behalf of that monarch (the ñCrownò) annually. A royalty in 

an amount that is yet to be fixed will also be payable in respect of any scheelite recovered from the permit area. 

A royalty is payable to OW Hopgood on any gold, scheelite, or other minerals recovered from a specified project 

area in an amount equal to 5% of recovered minerals if recovered by open pit mining, and 3% of recovered 

minerals if recovered by underground mining.  

With respect to MP 41 064, royalties to a maximum of 1% ad valorem, or 5% of accounting profits, whichever is 

greater, are payable to the Crown annually for gold, silver and (for parts of the permit area) other minerals including 

scheelite.   

The Macraes Operations are fully permitted for its current operations. 

7.3 Environmental Matters  

Environmental management and mitigation measures are maintained at Macraes, including ongoing monitoring to 

ensure compliance with resource consent conditions. These consents are issued by the Otago Regional Council 

(ñORCò), the Waitaki District Council (ñWDCò) and the Dunedin City Council (ñDCCò). Tailings and waste rock 

disposal facilities are maintained and managed on an ongoing basis. Progressive rehabilitation is ongoing. 

A new tailings storage facility was commissioned in Q4 2013 with consented capacity through to 2017 and beyond. 

Allowing for the consenting and appeal process, the mining of Coronation North is planned to commence in  second 

quarter 2017.  

In obtaining and operating within the granted resource consents to mine and mitigate the environmental effects of 

mining for the Macraes Mine, the Company is deemed to have met the purpose and requirements of New 

Zealandôs Resource Management Act 1991 (ñRMAò).  

OceanaGold is in partnership with Otago Fish and Game, a semi-government organisation, to manage a Trout 

Hatchery on the Macraes mine site. OceanaGold has consents for the expansion of the Macraes Mine through to 

2020. The closure strategy includes expenditure focussed on community projects with the establishment of a 

Macraes Community Trust.  

7.4 Accessibility, Climate, Local Resources, Infrastructure and Physiography 

Access to the mine is by sealed roads from Dunedin, Middlemarch and Ranfurly. There is adequate access along 

sealed roads and farm tracks throughout the mine area.  

The Macraes mine is within short driving distance of a number of populated centres, including Dunedin, a city with 

a population of 120,000. Many employees live in the nearby towns of Palmerston and Waikouaiti, or in the city of 

Dunedin.  

The Macraes Operations area is approximately 500 metres above sea level, exposed, windy and dry, with high 

evaporation in the warmer part of the year. It experiences a rainfall average of 600mm per year. The Macraes 

mining schedule allows for 26 days per annum of weather related delays. Droughts, which generally last two or 

three years, have been recorded in the east Otago region every 10 to 20 years. Vegetation is comprised of a 

combination of improved pasture and tussock grassland, with low trees and bushes in the streams and gullies. 

The predominant land use is stock grazing, with small areas covered by pine plantations. 
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The Macraes Operations are connected to the local power grid which supplies electrical power. The power line 

has adequate capacity to supply the mine at full operating limits. Water supply has not been a significant problem 

in the history of the project.  

7.5 History  

The original permits comprising the Macraes Operations were owned by Golden Point Mining Limited, and by BHP 

Gold Mines (New Zealand) Ltd. In December 1989, Macraes Mining Company Limited obtained 100% ownership 

of these permits. In December 1998, Macraes Mining Company Limited amalgamated with Macraes Mining 

Company Holdings Limited, which immediately thereafter changed its name to Macraes Mining Company Limited. 

This company subsequently changed its name to Gold and Resource Developments (NZ) Limited, and then to 

GRD Macraes Limited. In 2004, the name was changed to Oceana Gold (New Zealand) Limited.  

7.6 Geological Setting 

7.6.1 Regional and Local Geology 

The Macraes Operations are in a major, low-angle structure known as the Hyde Macraes Shear Zone (ñHMSZò). 

This regionally continuous, late metamorphic deformation zone cuts greenschist facies metasedimentary rocks of 

the Otago Schist, a metamorphic belt that was formed by collisional amalgamation of the Caples and Torlesse 

terranes in the Early-Middle Jurassic.  

The HMSZ is one of the largest Mesozoic structures mapped in the Otago Schist, traceable for at least 30 

kilometres along strike in east Otago. Mining to date has occurred along a continuous strike length of 6 kilometres 

in numerous staged pits, three smaller discrete satellite pits immediately to the north and at Golden Bar, a further 

6 kilometres to the south. The HMSZ consists of variably altered, deformed and mineralised schist up to 150 

metres thick, known as the Intrashear Schist. The thickest part of the shear zone consists of several mineralised 

zones stacked on metre-thick shears. These shears have ductile deformation textures overprinted by cataclasis. 

A shear known as the Hangingwall Shear, defines the upper limit of the Intrashear Schist. This shear, which can 

be up to 25 metres thick, is the most strongly mineralised structure at the Macraes Operations.  

7.6.2 Deposit Geology  

The Coronation and Coronation North deposits are located 5 to 6 km to the north east of the Macraes process 

plant. Coronation consists of a 15 to 20 degrees dipping Hangingwall shear that is between 3 and 10 metres thick. 

Immediately beneath (1 to 10 metres) the Hangingwall shear is a thinner lode structure that parallels Hangingwall. 

Unlike deposits to the south, there is very little development of stockwork mineralisation beneath the Hangingwall. 

Mineralogically, the Coronation deposit is very similar to previously mined deposits to the south. Located 1km to 

the north of Coronation is the Coronation North deposit which was discovered in 2015. Coronation North differs 

from most of the previously mined ore bodies along the HMSZ in that the ore shoot plunges to the south east 

versus the more normal north east ore shoot trend. The Coronation North ore shoot is also relatively narrow being 

roughly 200m wide and has a strike length off slightly over 1,000m. The ore shoot is interpreted as a pair of stacked 

sub-parallel shears with in places zones of stockwork developed beneath the shears. Metallurgical testing 

indicates Coronation North has very similar metallurgical characteristics to previously mined deposits.      

At the Frasers open pit and Frasers underground, deposits are centred on mining the Hangingwall shear. In 

outcrop, the shear typically dips at 15 to 20 degrees to the east and is approximately 5 metres thick. At depth, the 

dip of the shear flattens to approximately 5 to 10 degrees and develops into an approximately 20 to 30 metres 
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thick mineralised high-grade zone of quartz cataclasite, and mineralised schist. Within the open pit, gold 

mineralisation comprises mineralised schist and cataclasite, shear-parallel quartz veins and arrays of sub-vertical 

quartz veins. Hangingwall shear and arrays of sub-vertical quartz veins account for the majority of mineralisation 

within the open pit, although there are a number of shear-parallel quartz veins. These veins typically splay off the 

base of the Hangingwall Shear and dip at between 5 and 10 degrees to the west.  

A large amount of erratic mineralisation occurs between the base of the Hangingwall Shear and the footwall fault. 

At the resource drilling stage, this mineralisation manifests as poorly developed clusters of elevated gold grades, 

which often appear discontinuous. During mining however, these typically present as extensive zones of quartz 

vein arrays and mineralised shears. The footwall fault lies between 80 metres and 120 metres below the 

Hangingwall Shear, and is identified as a cataclastic zone up to 10 metres thick. To date, no economic 

mineralisation has been located below the footwall fault.  

The Frasers underground encompasses the down-dip continuation of the Hangingwall shear mined in the open 

pit, which is known to extend approximately 600 metres beyond the limit of the open pit design. The thickest, most 

mineralised part trends approximately northeast and tapers in length from approximately 350 metres at its western 

end to approximately 150 metres at the eastern limit of drilling, where it abuts the Macraes Fault Zone. 

Mineralisation is contained within the Intrashear Schist which is generally 80 metres to 100 metres thick, with the 

higher gold grades confined to the upper part, which is dominated by cataclasite, lode schist and local stockwork 

pelite lithologies. Numerous drill holes have penetrated through the Intrashear Schist into the Footwall Psammite, 

particularly at the western end where the Footwall Fault is relatively shallow, at depths of less than 500 metres. 

Mineralisation is consistent with the ore delineated in the Frasers open pit. The highest gold grades are contained 

within the strongly developed and visually distinguishable zone within the upper Hangingwall, characterised by 

quartz cataclasite and silicified breccias. This typically forms a well mineralised, continuous zone up to 15 metres 

thick, with a grade of approximately 3 g/t Au. Less intensely mineralised lode schist is typically developed lower in 

the Hangingwall package.  

7.6.3 Mineralisation 

The Macraes deposit is a classic example of an orogenic style gold deposit, with mineralisation broadly 

synchronous with deformation, metamorphism, and magmatism during lithospheric-scale continental-margin 

orogeny. Most orogenic gold deposits like Macraes occur in greenschist facies rocks. Orogenic deposits typically 

formed on retrograde portions of pressure-temperature time paths during the last increments of crustal shortening, 

and thus postdate regional metamorphism of the host rocks. The following four types of mineralisation occur within 

the HMSZ at Macraes:  

(a) Mineralised schist. This style of mineralisation involves hydrothermal replacement of schist minerals with 

sulphides and microcrystalline quartz. Mineralisation is accompanied by only minor deformation.  

(b) Black sheared schist. This type of schist is pervaded by small scale anastomosing fine graphite, and 

sulphide bearing microshears. This type of mineralisation is typically proximal to the Hangingwall shear.  

(c) Shear-parallel quartz veins. These veins lie within, and/or, adjacent to the black sheared schist and have 

generally been deformed with the associated shears. The veins locally cross-cut the foliation in the host 

schist at low to moderate angles. Veins are mainly massive quartz, with some internal lamination and 

localised brecciation. Sulphide minerals are scattered through the quartz, aligned along laminae and 

stylolitic seams. These veins range from 1 centimetre to more than 2 metres.  

(d) Stockworks. These veins occur in localised swarms that are confined to the Intrashear Schist. Individual 

swarms are up to 2,000 square metres in area and consist of numerous subparallel veins. Most of these 

veins formed sub perpendicular to the shallow east dipping shear fabric of the Intrashear Schist. Stockwork 
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veins are typically traceable for 1 metre to 5 metres vertically with most filling fractures that are 5 

centimetres to 10 centimetres thick, but can be up to 1 metre thick. 

7.7 Exploration 

7.7.1 Macraes Surface Exploration 

Detailed geological mapping, geophysical surveys (including seismic surveys, magnetic and electromagnetic 

surveys), geochemical surveys (including stream sediment sampling, soil sampling and trenching), remote sensing 

and aerial photography, have been completed along the strike of the HMSZ. Target areas with favourable 

characteristics for gold mineralisation have been systematically tested with drilling (as described below). Current 

exploration is aimed at a combination of infill and expansion drilling adjacent to the current mining area, and drill 

testing satellite prospects along strike to the NW and SE along the HMSZ.  

7.7.2 Frasers Underground Exploration 

Diamond drilling continues on an intermittent basis from drill platforms in the Frasers underground to test for down 

dip extensions of the known mineralisation in Panel 2, and to test for sub-parallel mineralised structures under the 

hanging wall ore zone currently being mined. Additional drilling has been dedicated to infill drilling for upgrading 

of Inferred resources to Indicated status for reserve conversion. 

7.8 Drilling 

As at December 31, 2016, over 875,000 metres in approximately 6,825 holes have been drilled from surface at 

the Macraes Operations. In addition, over 61,800 metres have been drilled in 330 exploration diamond drill holes 

from the Frasers underground mine since late 2008.  

During 2016, resource development and exploration drilling were ongoing at the Macraes Operations.  Exploration 

drilling, targeting the down dip extension known ore bodies, was undertaken at Mt Highlay, Nunns/NZGT, 

Mareburn, Coronation North, Coronation, Deepdell and Frasers underground mine. In 2017 further resource 

development drilling is planned along the entire HMSZ at Nunns/NZGT, Deepdell, Round Hill, Golden Point, 

Ounce, Golden Ridge, Shaws, and Wilsons, and in the Frasers underground mine. 

Holes generally have been surveyed at 25 metre intervals to the end of the hole. RC holes and diamond core was 

generally logged and classified at one metre intervals.  

Drill hole information is stored as hard copy drill logs and in an electronic database. For holes prior to 1994, only 

collar, interval and assay information has been entered into the database, while the database contains all logged 

information for all holes post 1994.  

7.9 Projects 

Historically (1862 to 1953), the Macraes Gold Project produced both gold and scheelite and in the early 1980ôs 

the project was initially being explored by Homestake and BP Minerals (NZ) Ltd for the Tungsten potential. The 

change to gold exploration was triggered by the rapid rise of the gold price in the mid 1980ôs. 

In 2013, OceanaGold commenced a program of retrieving and re-assaying assay pulps derived from the previous 

20 years of drilling on the Round Hill deposit and by year end approximately 18,000 pulps had been assayed. In 
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mid-2014, an updated resource estimate for both gold and tungsten was produced and formed the basis of a 

desktop study completed Q2 2015. A scoping study was completed in 2016 and a prefeasibility study is now 

underway.       

7.10 Sampling, Analysis and Sample Security 

The sampling approach at Macraes consists of drill cuttings (RC percussion drilling) and half cut core samples 

(diamond drill core). The diamond drilling sampling has remained relatively constant over the life of the project, 

while the sampling of the percussion drilling has changed dependant on the drilling method.  

Sampling of the RC percussion drilling has been completed by trained employees and is supervised by technical 

staff. Definition of sampling intervals for RC percussion drilling has generally been based on 1 metre intervals, 

over the full depth of the drill hole. The sampling, splitting, tagging, bagging and storage of RC percussion drill 

holes has been carried out in accordance with protocols considered acceptable and consistent with industry 

standards.  

Samples collected from some wet percussion drilling were found to be biased due to downhole contamination and, 

accordingly this practice has been discontinued. The wet sampling bias was addressed by replacing wet sampled 

RC percussion drill holes with their corresponding diamond or dry RC twins. In cases where no twin drill hole 

exists, globally determined wet sample bias correction factors have been used to factor gold grades for wet RC 

percussion drill hole samples.  

After drill core has been logged and photographed, the sections of core considered to be mineralised, or proximal 

to mineralised zones, are cut in half using a core saw. The drill core was sampled in 1 metre intervals by trained 

and supervised technicians and geologists. Each metre was sampled by taking the same half of each piece of 

core for that metre and placing them into the appropriate sample bag.  

Definition of sampling intervals for diamond drilling was based on geological intervals or 1 metre intervals, within 

and beyond the margins of mineralised zones identified during logging. Substantially similar sampling and quality 

control protocols were used in respect of diamond core samples, as were used for RC percussion sampling.  

Diamond drilling sample quality is high. Sample quality for RC percussion drilling is lower than for diamond drilling, 

but generally sufficient to define the position and grade of mineralisation. Bias has been addressed where sample 

quality issues have caused a grade distortion.   

Sample recovery from RC percussion drilling and diamond drill core is routinely recorded in geological logs and 

recovery data is stored in a database. Recovery is generally high and there is no observed correlation between 

recovery and grade.  

Half cut core (in the case of diamond drill core) and drill cuttings (in the case of RC percussion drilling) samples 

from drilling programs at Macraes were collected from the source drill samples by employees of the Company. 

Subsequent sample preparation and assay was not conducted by any employee, officer, director or associate of 

the Company.  

Between 1990 and 2009, RC percussion drill chips and diamond drill core samples from the drilling programs at 

the Macraes mine typically underwent sample preparation and assay for Au, As and S by Amdel Limited (ñAmdelò) 

at the Macraes Flat laboratory. Preparation of geological samples by Amdel routinely comprised drying, crushing, 

splitting (if required) to a maximum of 1kg, and pulverising to obtain an analytical sample of 25g.  
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Drill samples were sampled and submitted to the Amdel laboratory by trained Company staff. Amdel staff 

processed the samples and completed all aspects of the assaying independent of the Companyôs personnel once 

the samples have been submitted to the laboratory.  

Between 2009 and mid-2011, all diamond core samples from surface exploration drilling, and the majority of RC 

percussion drill samples were processed and analysed by SGS New Zealand Limited laboratories in Ngakawau 

(Westport) and Waihi (ñSGSò).  Samples were dried at 105 degrees, coarse crushed to a nominal -6mm, rotary 

split and then pulverized in Cr steel grinding head to ca. -75µm. One 50g pulp split was sent to SGS Waihi and 

analysed for gold by fire assay. A second 50g subsample was retained in Ngakawau and used to make pressed 

powder pellets for x-ray fluorescence spectrometry analysis for arsenic and tungsten. 

In mid-2011, SGS opened a new laboratory facility in Westport and took ownership of the laboratory services 

contract at the Macraes mine site.  

All the RC percussion chips and diamond core drill samples during 2014 were analysed by SGS at the Macraes 

laboratory for gold in New Zealand. Samples were dried at 105 degrees, coarse crushed to a nominal -6mm, rotary 

split and then pulverized in Cr steel grinding head to ca. -75µm. A 50g pulp split was analysed for gold by fire 

assay. SGS staff process the samples and complete all aspects of the assaying independent of the Companyôs 

personnel once the samples have been submitted to the laboratory. 

From 2010 until 2012, ALS Laboratory Group Minerals Laboratory, Brisbane (ñALSò) has also been retained to 

analyse high value (deep) diamond drill holes from surface drills to test the down dip extent of the Frasers 

underground mineralisation and potential blind ore shoots. Half-core (NQ or HQ) samples were cut and sampled 

by the Companyôs personnel and delivered to ALS Brisbane laboratory by freight companies. All sample 

preparation and analysis was completed by ALS employees. After crushing and pulverising, all samples were 

analysed by fire assay with AA finish for gold and total sulphur by Leco. Pressed powder pellets were also prepared 

for trace level As and W analysis by XRF, in addition, those samples that returned results with W >1000ppm or 

As >5000ppm were also analysed by fusion XRF for improved accuracy for W and As. 

Diamond core samples from underground exploration drilling were processed and analysed for gold by Amdel at 

the Macraes Flat laboratory. The assay contractor changed to SGS in June 2011 but continued using the same 

Macraes Flat laboratory. Sample preparation and analytical techniques are as described above.  

During 2013 selected sample pulps without existing tungsten (W) analyses from Round Hill/Southern Pit and the 

Frasers 6 areas were retrieved from storage and analysed for tungsten. Approximately 18,000 samples were 

retrieved and were initially analysed in-house using OceanaGoldôs portable XRF analyser (pXRF). Where the 

pXRF value was greater or equal to 1,000 ppm W the sample was sent to SGS Westport for fused bead method 

XRF analysis. 

Orientation studies were conducted and sampling protocols were developed to ensure consistent presentation of 

the samples to the pXRF analyser. Where the pXRF value was greater or equal to 1,000 ppm W, the sample was 

sent to SGS Westport for fused bead method XRF analysis. One of 5 certified tungsten standards were inserted 

about every 20 samples to monitor the performance of both the pXRF analyser and SGS Westport XRF analyser.  

A number of check analyses for W were also carried out on retrieved historical samples from the 1980s and 1990s 

that already had W analyses. This work determined the historic XRF analyses were consistently higher than the 

SGS fused bed XRF analyses and a correction factor was derived and applied to the historic XRF data.  
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The quality control database is incomplete for the Macraes Operations, in part due to the long exploration and 

mining history of the project.  Where available, the recovery and Quality Assurance/Quality Control data indicates 

the assay data is accurate and precise. The risk associated with the incomplete data is mitigated by the available 

mining and reconciliation data which supports the quality of the information. The data is considered to be suitable 

for the purposes of grade estimation. The bias associated with the wet RC percussion drilling has been addressed 

in the manner described above. Additional drilling is likely to be required at depth at the open pit mine on the 

Macraes Operations where significant amounts of wet RC percussion drilling exist.  

Macraes runs a future ore program testing core from new resources. The data produced from the testwork feeds 

into the recovery models used in the Life of Mine document.  Testwork checks ore amenability to the Macraes 

flowsheet of grinding/flotation and leaching.  

7.11 Mining Operations 

Operating costs for underground mining (FRUG) includes lateral ore and waste development, stoping costs, mine 

services and mine overheads.   

Open cut mining costs consist of stripping, grade control and blast drilling, blasting/explosives, ore load and haul 

costs, haul road and pit wall maintenance, technical services and overheads.   

Operating costs associated with ore processing includes crushing and grinding, flotation, thickening, pressure 

oxidation (autoclave), carbon-in-leach costs, elution, electro-winning, gold smelting, water treatment, tailings 

disposal, and plant operation and maintenance.  

The table below summarises Macraes operationsô (combined underground and open pitôs) operating and capital 

costs for 2016. 

MACRAES 

Cost and Capital Summary 2016 

Operating Costs*  USD '000 

Mining costs (excluding capitalised mine development costs) 
80,001 

 

Process plant costs            42,219  

General and administrative costs              9,271  

Freight, handling and refining costs                 587  

Capital Expenditure   
Operations sustaining capital            29,048  
Operations non-sustaining capital              1,687  

Unit Metrics USD/Tonne 

Underground mining cost per tonne mined (excluding capitalised mine development costs)              37.79  

Open pit mining cost per tonne mined (excluding capitalised mine development costs)                1.05  

Processing cost per tonne milled                7.20  

General and administrative cost per tonne milled                1.58  

*NZD functional currency translated at an average rate of 0.697 USD 
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7.11.1 Open Pit Mining 

Mining to date at Macraes has come from eleven pits comprising, from north to south, Coronation, Deepdell North, 

Deepdell South, Golden Point, Northwest Pit, Round Hill, Southern Pit, Innes Mills, Innes Mills West, Frasers, 

Golden Ridge and Golden Bar. Current operations are in Innes Mills West and FRIM. The Round Hill, Innes Mills 

and Southern pits were mined to what were considered to be their economic limits. Round Hill and Innes Mills pits 

were subsequently backfilled, and Southern Pit was used for tailings disposal. Following updated geologic 

interpretation and economic analysis, as part of its ongoing program to convert Mineral Resources to Reserves at 

Macraes, the Company added these deposits back to its Mineral Resources and only Round Hill and Southern pit 

to Reserves. 

The bulk of the future open pit tonnage from Macraes will be sourced from the Frasers, Coronation North, 

Coronation and Round Hill deposits.  

Mineralisation has also been outlined to the north at the Nunns/NZGT, Longdale, Mt Highlay and Mareburn 

deposits, and to the south at the Taylors, Wilsons, Shaws and Ounce deposits. Further drilling programs are 

required to upgrade these deposits. 

Open pit mining at Macraes is carried out by Company personnel using leased mining equipment. Ore 

concentration is carried out at the Macraes site by Company personnel. A standard refining contract is in place for 

the transportation and refining of the doré bullion into fine gold.  

The current life of mine (ñLOMò) plan for the Macraes open pit is three years. Based on the current drilling program, 

it is possible the Company will extend the LOM plan if additional Mineral Reserves are defined in the interim.    

7.11.2  Underground Mining 

The Company commissioned the Frasers underground mine in January 2008, and is now mining via a decline 

from the current open pit operations. The underground operation produces ore at approximately 900,000 tpa. The 

Macraes open pit production will run in parallel with the underground operation, with all ore being processed 

through the Macraes processing plant.  

As at December 31, 2016, the Frasers underground mine had reserves of 1.85 Mt @ 2.42 g/t for 0.14 Moz and is 

projected to generate gold production of approximately 49,000 ounces per annum up to 2020 and reduce towards 

projected mine closure in Q1 2020. During 2016, underground drilling and revised Panel 1 and Panel 2 Resource 

estimates added ounces to the resource to reduce the effect of mining depletion in the Measured and Indicated 

categories. Exploration drilling in 2017 will target remaining prospective areas from the underground exploration 

drive and a broader scoped surface drilling program. 

Frasers underground mine ore is crushed and treated through the Macraes processing plant, blended into the 

plant feed with open pit ore. Flotation test work has generally confirmed that the Frasers underground ore is similar 

in its treatment characteristics to the open pit ore.  

Since June 2010, development and production mining has been carried out by Company personnel using a 

combination of leased and owned mining equipment. 
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7.12 Processing and Recovery Operations 

The Process Plant comprises a crushing and grinding circuit that reduces ROM (ñRun Of Mineò) ore to a nominal 
particle size of 80% passing 120 µm at a treatment rate of 5.8Mtpa. The sulphide ore is then recovered through 
the flotation circuit to produce a concentrate, which is reground down to an 80% passing size of 20 µm. Grinding 
of the flotation concentrate is required to make it suitable for treatment in the pressure oxidation process 
(ñPOXò). In the pressure oxidation circuit the sulphide ore in the concentrate is oxidised suitably for gold recovery 
in the CIL circuit. The CIL and elution processes recover the gold into a concentrated solution from where the 
precious metal is recovered through electrowinning, with final smelting of the electrowinning cathodes into gold 
bullion. 

Flotation recovery of the primary ore is 86% and the CIL recovery of concentrate is 96%. This gives and overall 
gold recovery is 82.5%. 

7.13 Infrastructure 

The Macraes site is connected to the national grid via a 43 km long 66 KV dedicated line. Current load of the 
operations is 22.5MW however a possible supply capacity of 26 MW is available.  Macraes currently has access 
to raw water extraction rights from the Taieri River totalling 120 litres per second (L / s).  The currently installed 
pumping system can deliver 83 L / s to the mine site top office area where it is metered and then flows by a 
gravity channel to the Lone Pine water dam via the trout hatchery.  
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8 THE DIDIPIO OPERATION 

The Didipio Operations are held under a Financial or Technical Assistance Agreement (ñFTAAò), a form of mining 

title which was granted under Philippines mining legislation by the Philippines Government in 1994. In collaboration 

with the Philippines Government, the FTAA grants title, exploration and mining rights to the Company within a 

fixed fiscal regime. Construction activities at site commenced in 2008, but Didipio was placed on care and 

maintenance in December of that year following the deterioration of global financial markets and project funding 

constraints. 

The project was re-scoped in 2010-2011 and construction of the project completed in December 2012 and the 

commissioning of the plant with ore commenced in mid-December 2012. Commercial production was declared on 

April 1, 2013, and announced to the market on May 17, 2013.    

Didipio received an order from the DENR on 14 February 2017 calling for the suspension of the Didipio operations. 

Subsequent to receiving the order, Didipio filed an appeal directly with the Office of the President which, in 

accordance with the rules and regulations, stays the execution of the suspension order. Didipio is expected to 

continue to operate during the appeal process. 

8.1  Property Description and Location  

Didipio is located in the north of Luzon Island, approximately 270 kilometres northeast of Manila, in the Philippines. 

The FTAA covers approximately 158 km2 located in the Provinces of Nueva Vizcaya and Quirino. The nearest 

significant towns to the Didipio Operations are Cabarroguis, located approximately 20 kilometres to the north and 

Kasibu to the west. The main road access to Didipio is via concrete sealed road to Dibibi in Cabarroguis, and from 

Dibibi there is a 22 kilometre all-weather concrete-gravel road to the mine site.   A secondary access connects 

Didipio by an all-weather gravel road to Kasibu, which is in turn connected by concrete road to the Pan-Philippine 

Highway at Bambang.  

Portions of the property covered by the original FTAA, have been relinquished under its terms, which generally 

requires 10% relinquishment per annum until 5,000 ha (or such larger area as the Government approves) remains. 

The proposed mining area comprises approximately 9.75 km2 within the property area covered by the FTAA. A 

direct impact zone of approximately 3.25 km2 is situated inside the proposed mining area.  

8.2 Mineral Permits and Regulatory Matters  

8.2.1 Financial or Technical Assistance Agreement 

The Didipio FTAA application was lodged in February 1992, and subsequently the format and content of the 

approval process and the FTAA was negotiated in various meetings held between representatives of OceanaGold 

(Philippines) Exploration Corporation (ñOGPECò) (then known as Arimco Mining Corporation), its external counsel, 

the DENR, Mines and Geosciences Bureau (ñMGBò) and the office of the President.  

The FTAA was originally granted by the Republic of the Philippines to OGPEC on June 20, 1994 under Executive 

Order No. 279 and the Mineral Resources Development Decree of 1974. On December 23, 1996, OGPEC (then 

became known as Climax-Arimco Mining Corporation) entered into an Assignment, Accession and Assumption 

Agreement with OceanaGold (Philippines), Inc. (ñOGPIò) (then known as Australasian Philippines Mining, Inc.), 

(as amended and restated on September 15, 2004) involving the transfer of all of OGPECôs rights and obligations 
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under the FTAA to OGPI. This transfer was approved on December 9, 2004 by an Order of the DENR. OGPI is 

the current holder of the Didipio FTAA.  

On February 20, 2002, OGPI requested an extension of the FTAA exploration period. A five-year extension of the 

exploration period was approved by the DENR on August 15, 2005.  On June 28, 2010, OGPI applied for a further 

five-year extension on the exploration period of the FTAA. This extension, which only applies to exploration 

activities outside of the Didipio project area, was deferred, along with most other similar applications from mining 

companies, pending an announcement of an Executive Order relating to mining from the Office of the 

President.  Executive Order 79 was announced in July 2012, and the MGB recommenced receiving new 

exploration permit applications and other approvals on March 18, 2013.  The Company was granted another Five-

Year Extension of the Exploration Period of the FTAA in March 10, 2016 which constitutes the final term of the 

Exploration Period. Further, the Company is required to fully implement the approved Exploration and 

Environmental Work Programs, comply with the terms and conditions of the FTAA, including the filing of the 

Declaration of Mining Project Feasibility during the last and final term. Immediately after the Company has obtained 

the required approval for a 2-Year Community Development Program on November 2, 2016, the exploration 

activities recommenced using a range of exploration techniques from reconnaissance mapping to diamond drilling. 

The FTAA carries a minimum expenditure commitment of US$50 million (which the Company has incurred) and 

sets forth the fiscal regime for development of the Didipio Mine. 

Pursuant to the FTAA, OGPI notified the DENR that commercial production had commenced in the Didipio Mine 

on April 1, 2013. This was following OGPIôs confirmation that there was the production of sufficient quantity of 

minerals at Didipio to sustain economic viability of mining operations.  

8.2.2 Didipio FTAA Requirements 

The Didipio FTAA was the first of its kind issued in the Philippines. An FTAA granted today would be operating 

under a different regime to that dictated to OGPI in relation to its FTAA. However, the level of compliance expected, 

and the nature of permits and approvals OGPI was required to obtain have been no different. 

As a result, many of the permits and approvals required under the FTAA were not, as they would be today, 

conditions precedent to the successful approval of an FTAA. Instead, these permits and approvals have been 

successfully acquired as Didipio has moved through its various developmental stages. 

There are various ongoing obligations under the FTAA that are required of OGPI to ensure that Didipio is delivered 

in accordance with the social and environmental policies developed by the Philippine Government and enacted 

under the Philippine Mining Act of 1995. 

Of particular importance are the obligations of OGPI to the community of Didipio. These include: 

¶ preferred employment to local personnel; and 

¶ development of the host and neighbouring communities with self-sustaining income-generating activities. 

In addition, other approvals required to be maintained under the FTAA contain conditions relating to community 

consultation that are required to be satisfied, namely: 

¶ the Environmental Compliance Certificate (ñECCò); and 

¶ the Partial Declaration of Mining Feasibility (ñPDMFò). 
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These have been received by OGPI.  Please refer to sections 8.3.1 and 8.3.2 for further details. 

8.2.3 Third party royalties 

The Company has an agreement (known as the ñAddendum Agreementò) with a Philippine claim owner syndicate 

(the ñsyndicateò) which covers that portion of the FTAA previously included in a block of mineral claims held by the 

syndicate (the ñarea of interestò), including the PDMF area in its entirety. Once certain conditions have been met, 

the Addendum Agreement provides that the syndicate will be entitled to an 8% interest in the operating vehicle to 

be established to undertake the management, development, mining and processing of ores, and the marketing of 

products from the area of the mining interest.  

The interest will entitle the syndicate to a proportionate share of any dividends declared from the net profits of the 

operating vehicle, but not until all costs of exploration and development have been recovered. The syndicate is 

also entitled to a 2% net smelter royalty on production from the area of interest. There is currently a legal 

proceeding involving the claim owner syndicate and a third party on beneficial ownership of the mining claims. 

See ñLegal Proceedingsò section of this document.    

8.2.4 Recovery of expenses 

Under the terms of the FTAA, the Company will have a period of up to five years from April 1, 2013 during which 

it can recover its pre-operating expenses and property expenditures from ñnet revenuesò (as referred to below) 

from the project area. At the end of that period, the Company is required to pay the Government of the Republic 

of the Philippines 60% of the net revenue earned from Didipio. If such expenses and expenditures are not 

recovered by the end of such five-year period, the Company can allocate the unrecovered portion as a depreciation 

allowance, deductible from net revenues over the next three years.  

For the purposes of the FTAA, ñnet revenueò is generally the gross mining revenue from commercial production 

from mining operations, less allowable deductions for, among other items, expenses relating to mining, processing, 

marketing and continuing mineral exploration, consulting fees, depreciation of capital, and certain specified 

overheads and interest on loans.  

In addition, all taxes, duties, fees, costs, levies, and imposts paid to the Philippine Government, including excise, 

customs, sales, corporate taxes (30%) and value added taxes, as well as the 2% net smelter royalty payments 

and any distribution made to the holder of the 8% carried interest payable to the addendum claimowners and 

surface owners as referred to above, are also deducted from the 60% of net revenues that are payable to the 

Government.  The Company also holds an income tax holiday certificate for a period of 6 years from April 1, 2013, 

which is the actual start date of its commercial operations, extendible for an additional maximum period of 2 years 

upon fulfillment of certain conditions. 

8.3 Environmental and Community Development Matters  

8.3.1 ECC and PDMF 

In August 2004, the Company obtained an ECC (No. 9801-001-301) for the project. The PDMF was approved 

under an Order of the DENR issued on October 11, 2005, and OGPI was deemed to have satisfied all conditions 

required for its approval. The declaration is defined as only ópartialô at this time as it applies specifically to the 

current development zone around the Didipio deposit. On March 10, 2016, OGPI received a five-year extension 

on the FTAA exploration period. OGPI retains the right to seek further partial declarations of mining feasibility in 
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the future over other deposits in the broader Didipio FTAA area. In effect, this provides the permit to operate and 

develop Didipio.  

The PDMF approval allows for, among other matters, open pit and underground workings, a tailings dam and 

impoundment, waste rock stacks, a mill plant, an explosives magazine and watersheds. The DFS specifies the 

project mining methods, production rate, processing methods and other aspects of the mining operation. The ECC 

specifies the environmental management and protection requirements, including the submission of an 

Environmental Protection and Enhancement Program (ñEPEPò), an annual EPEP, a Final Mine Rehabilitation 

and/or Decommissioning Plan (ñFMR/DPò), as well as Social Development and Management Program (ñSDMPò).  

In collaboration with the DENR, the Company agreed to a revised Development Work Programme in October 

2009. Following further studies conducted in the last quarter of 2010 and early part of 2011, OGPI identified certain 

changes that could be made to optimise the returns of Didipio. The changes included revised capacity- from 

2.5Mtpa up to 3.5Mtpa, and the change in the mining methodology - from a limited open pit operation followed by 

underground mining operation utilising sub-level caving and benching, to an open pit for most of the mine life 

followed by an underground sub-level open-stoping with paste backfill operation commencing in Year 8 of 

operation.  Considering the modifications to Didipio, OGPI submitted, on November 23, 2011, the final version of 

its Environmental Performance Report and Management Plan (ñEPRMPò) for the approval of a revised ECC. The 

DENR approved a revision to the ECC (ECC-CO-1112-002) on December 10, 2012. On July 4, 2016, the Company 

applied for the amendment of the ECC to cover further increase in mill throughput from 3.5mtpa to 4.2mtpa.  This, 

however, was covered by the moratorium under DENR Memorandum Order No. 2016-01 and will be resubmitted 

once the moratorium is lifted. A Utilisation Work Program was also submitted to the DENR on March 27, 2013 to 

cover the first three years of commercial production. After the 3-year period, a new UWP was submitted to the 

DENR and the Mines and Geosciences Bureau (MGB) on March 28, 2016 for approval. 

On July 15, 2015, OGPI was granted an ECC amendment by the Environmental Management Bureau allowing for 

the construction of approximately 3.35 km of Overhead Power Line (ñOHPLò) and the High Voltage (ñHVò) Sub-

station within the FTAA Area (approximately 1500 m2). A further 55 km of OHPL extends from the FTAA Area 

Boundary back to the NUVELCO Tapping Point at Bambang, Nueva Vizcaya. 

OGPI submitted an EPEP and FMRDP following the revision of the ECC which have been endorsed by the Mine 

Rehabilitation Fund Committee (MRFC) to the Contingent Liability and Rehabilitation Fund (CLRF) Steering 

Committee thru a memorandum dated January 28, 2016. The documents have undergone a series of deliberation 

by the CLRF Steering Committee in March and September of 2016. OGPI implemented an Interim Annual EPEP 

for 2015 while awaiting the final approval of its mother EPEP. Its 2016 Annual AEPEP was approved by the MRFC 

during its February 4, 2016 meeting. 

In November 2016, the Company participated in the 63rd Annual National Mine Safety and Environment 

Conference in the Philippines which was hosted by the Philippine Mine Safety and Environment Association 

(ñPMSEAò) and the MGB. At the event, OceanaGold received the highest award, the Presidential Mineral Industry 

Environmental Award (PMIEA) for the second consecutive year. In addition, the Company was also awarded the 

Safest Surface Mining Operation, Safest Mining Operation (Metallic Category), Safest Mineral Processing 

(Concentrator Category), and third runner-up for Best Mining Forest Program.  

Other significant recognitions received by OGPI in 2016 include: Guillermo Pecache Award to Environment 

Manager being recognized as the most outstanding Pollution Control Officer in the country given by the Pollution 

Control Association of the Philippines; Special Citation on High Standard Skills Building and Employment for 

Didipio Community Development Corporation established by OGPI at the Community Relations Conference; 
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Kabalikat Award Special Recognition for excellence in promoting skills and development given by the Technical 

Education and Skills Development Authority; Gawad Kalasag for excellence in emergency response and 

humanitarian assistance given by the Office of the Civil Defence Region 2; and  Gold Award for the Best Work 

Place Practices at the 8th Global Corporate Social Responsibility and Summit Awards in Indonesia.  

The Didipio Operation Environmental Management System (ñEMSò) was successfully transitioned from ISO 

14001:2004 to ISO 14001:2015 (latest version) and was recertified under the Integrated Management System 

(ñIMSò) with OSHAS 18001:2007 in December 2016 by the SOCOTEC Certification International.  

8.3.2 Social Development and Management Program 

From a legal and regulatory perspective, OGPI has complied with all its existing obligations under the FTAA and 

PMA to obtain community support for Didipio. OGPI has obtained the requisite support of the local community to 

the satisfaction of the DENR.  Whilst OGPI is under no further legal or regulatory obligations to seek or obtain 

further resolutions of the local councils or community, in the spirit of maintaining a cohesive relationship with the 

local community, OGPI is continuing to seek the full support of the Didipio community and address its concerns 

through an open negotiation process. In addition, it is committed to assisting the long-term development of the 

Didipio community beyond the life of the mine through its social development programs. 

OGPI continues to hold regular information meetings for community members to raise their concerns and resolve 

any issues in an open forum. It has established a grievance machinery process to properly address any community 

issues, complaints and concerns.   

Under the PMA, OGPI is required during mining operations to allot annually a minimum of 1.5% of its operating 

costs whereby 75% of the 1.5% shall be apportioned to the implementation of the Social Development and 

Management Program (the ñSDMPò). The remainder of the amount would be utilized for the development of mining 

technology and geosciences and for institutionalisation of public awareness and education on mining and 

geosciences. Prior to its mining operations and in February 2005, the DENR approved the first five year SDMP. 

On September 17, 2013, the MGB approved the second five year SDMP commencing in January 2013, with a 

total estimated SDMP fund in the amount of PHP215 Million. 

The SDMP is intended to provide a sustained improvement to the living standards of the host and neighbouring 

communities by helping them to define, fund and implement development programs before commercial production 

at Didipio begins, during the life of the mine and after mine closure.  

In this regard, ten barangays comprising of the host barangay, and adjacent barangays from the FTAA host 

provinces of Nueva Vizcaya and Quirino, signed a Memorandum of Agreement in December 2011 reiterating their 

support to Didipio and agreeing on the sharing of the SDMP Fund.  

In 2015, OGPI finalised the approval from the MGB Region 2 and signed-off on the Memorandum of Agreement 

for the inclusion of one (1) adjacent barangay after consultation process with the other ten (10) barangays. This 

new adjacent barangay will participate in the SDMP starting 2016 until the end of mine life. 

In addition to SDMP, OGPI continued to undertake different community programs and activities to benefit the 

inhabitants of the communities under the additional Company Commitment executed with various local 

government units. 
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In 2016, a total of PHP211.07 million was spent for community development initiatives funded through the   SDMP 

and Company Commitment.  Of the total social investment, PHP51.54 million was funded for the SDMP and 

PHP159.53 million was funded for Company Commitment projects and programs. 

Further, under the PMA the Company is also required to allocate a fund which is equivalent to a minimum of the 

10% of the budget of the approved Exploration Work Program for Community Development Program (ñCDPò) 

whilst undertaking exploration activities in the communities. Following the approval of the Five-Year Extension of 

Exploration Period of FTAA 001 from the MGB Central Office last March 10, 2016, OGPI submitted the CDP Plan 

to MGB Region 2 to satisfy one of the requirements of the Exploration Period extension. 

The Two-Year CDP Plan covering 2016 and 2017 was approved by MGB Region 2 on November 2, 2016 which 

amounts to PHP 5.603 million for various programs and projects supporting the development needs of the nine 

(9) barangays/communities covered by the exploration areas.  

The community programs consist of investing in the areas of infrastructure, education, health, human resource 

development or capacity building, sports, socio cultural and enterprise development, and livelihood. In 2016, 

infrastructure programs remained as the highest expenditure category, which involved the construction and 

maintenance of road networks, school buildings, educational facilities, water systems, and irrigation channels. 

8.4 Accessibility, Climate, Local Resources, Infrastructure and Physiography  

8.4.1 Topography 

The project area is bounded on the east by the Sierra Madre Range, on the west by the Luzon Central Cordillera 

range and on the south by the Caraballo Mountains.  

The geomorphology of the project area is diverse. The project can be generally subdivided into at least six 

geomorphic units: ridges-and-spurs, escarpment zones, hills-and-slopes, valley-and-gully sides, in-filled valley 

bottom and mass movement zones. In-filled valley bottoms occur as narrow strips of low and flat-lying areas within 

the project area. These areas occupy the main Didipio Valley. Morphological associations include the floodplain 

and terraces along the Didipio River. The valley floor near the project centre is at 690-700 metres above sea level 

with the surrounding ridge-lines rising another 150-200 metres above this.  

8.4.2 Access 

Access to most parts of the Didipio Operations is from the north, commencing at the national highway at Cordon 

in the Province of Isabella, and continuing along a concrete paved road to Cabarroguis in the Province of Quirino, 

and thereafter by another concrete paved road to a concrete bridge over Dibibi River.  

A 22-km two-way traffic all-weather road connects from Dibibi Bridge to the project site. This road is being paved 

with concrete under a continuous program over the next 5 years funded by OGPI. To date, a total of 7.7-km or 

35% of the 22-km has been concreted in different areas. In total over 107km of roads have been improved in 

Nueva Vizcaya and Quirino. OGPI is also improving a second road access to the mine through the Municipality of 

Kasibu from the west. OGPI has also constructed a helipad site within the secured processing plant area. 
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8.4.3 Climate 

The mine site area experiences a tropical climate consisting of three main seasons: the south-west monsoon 

season in June-September; the north-west monsoon in October-January; and a transition period in February-May.  

Didipio receives most of its rainfall during the monsoon seasons, experiencing a mean annual rainfall of 3,920mm.  

The wettest months are October and November and the driest months are July and August. The maritime setting 

of the Philippines results in relatively small temperature ranges being experienced. The mean annual temperature 

at the project site in 2016 is 23°C, the hottest months being May and September and the coldest month February. 

The average annual humidity is high at 83%, with a relative humidity in excess of 80% for more than eight months 

of the year. 

The Didipio region is subject to the effects of an average of two tropical typhoons a year, which, together with 

topographical effects, can greatly influence wind speeds and contribute to the high annual rainfall. In such 

instances, wind speeds can exceed 50m/s and may reach as much as 75m/s. The average wind speed over such 

surge periods normally exceeds 38m/s. The effect of typhoons on operations has been minimal. The Company 

monitors typhoon and tropical storm development and progress, and has developed emergency planning to protect 

personnel and equipment in the event of a typhoon impacting the site. 

8.4.4 Power 

The construction of the OHPL was completed in September 2015 and was followed by commissioning. Since 

November 5, 2015 the Didipio mine site has been operating on National Grid Power as its main operational power 

supply. A HV Transformer was installed as part of the HV Sub-station to step down the National Grid Power to the 

Didipio mine site voltage of 13.8 kV. 

8.4.5 Water 

The majority of the water used in the processing plant is recycled using the overflow water from thickeners and 

the decant water from the TSF tailings pond.  Any fresh makeup water is sourced from up to five deep bores 

around the perimeter of the open pit mine. Any fresh make-up water is sourced from the five deep bores around 

the perimeter of the open pit mine. These bores also serve to depressurise the pit walls to improve the wall stability 

and as a source of domestic and raw water supply for the camp and processing plant, respectively. 

8.5 History  

The Didipio area was first recognised as a gold province in the 1970s, when alluvial gold deposits were discovered 

in the region. There had been no large scale mining at Didipio then and there were no records of artisanal mining.  

In May 1975, Victoria Consolidated Resources Corporation and Fil-Am Resources Inc. entered into an exploration 

agreement with a syndicate of claim owners who had title to an area covering the Didipio valley and undertook 

exploration activities, including a stream geochemistry program between 1975 and 1977. Marcopper Mining 

Corporation investigated the region in 1984, and Benguet Corporation examined the Didipio area in September 

1985. In April 1985, the property area was explored (with work including geological mapping, panning of stream-

bed sediments and ridge and spur soil sampling) by a consultant geologist engaged by local claim owner Jorge 

Gonzales. Geophilippines Inc. investigated the Didipio area in September 1987 and made mining lease 

applications in November 1987. In 1989, Cyprus Philippines Corporation (ñCyprusò) and subsequently Arimco NL 

(as Arimco Mining Corporation in the Philippines) (ñAMCò) entered into an agreement with Geophilippines Inc. and 

the local claim owner, Jorge Gonzales, to explore the Didipio area. Between April 1989 and December 1991, an 

exploration program was carried out.  Subsequently, Climax acquired control of AMC (renamed Climax-Arimco 



   

32 

 

Mining Corporation (ñCAMCò)) and the entire Cyprus-Arimco NL interest in the Didipio Mine in 1992. The FTAA 

was executed in 1994 and was subsequently assigned from CAMC to Australasian Philippines Mining Incorporated 

(ñAPMIò) (a subsidiary of Climax and now renamed OceanaGold (Philippines) Inc.). By the time of ownership 

transfer to APMI, CAMC had drilled 94 drill holes for a total of 35,653 metres into the Didipio gold-copper deposit. 

8.6 Geology and Mineralisation  

8.6.1  Regional and Local Geology  

The regional geology comprises late Miocene volcanic, volcanoclastic, intrusive and sedimentary rocks overlying 

a basement complex of pre-Tertiary age tonalite and schist, which have been interpreted to represent an island 

arc depositional and tectonic setting. Regionally, the volcanics and sediments are folded about meridional anticlinal 

and synclinal axes and are cut by prominent, steeply dipping, north-west and north-trending faults sub-parallel to 

the major Philippine fault zone. Recent geological mapping in the Didipio region has been interpreted to indicate 

the Didipio deposit is hosted within the multiphase Dinkidi Stock, which is in turn part of a larger alkalic intrusive 

body, the Didipio Igneous Complex.  

The local geology comprises north-west trending, steeply (80° to 85°) north-east dipping composite micro-diorite 

intrusives, in contact with volcanoclastics of the Mamparang Formation. The micro-diorite lies in a circular 

topographic depression that is coincident with a circular IP anomaly.  

The Didipio deposit is hosted by a series of hydrothermally altered and structurally controlled Miocene intrusives 

which were emplaced along the regional Tatts Fault structure. Mineralisation is predominantly hosted by the Tunja 

monzonite, which intrudes the Dark Diorite. A number of different breccia types are evident, of which the most 

important in terms of mineralisation is the Bugoy breccia. It appears to be rooted in the Leached Zone and extends 

upwards as a possible hydrothermal breccia containing rounded to sub-rounded pebbles of quartz and 

occasionally skarn material, up to 50mm in diameter, in a sandy-chlorite-sulphide-gouge matrix. Contact breccias 

are common on the margins of the deposit where monzodiorite (Tunja) intrudes the Dark Diorite. 

8.6.2 Deposit Geology  

The primary deposit has been identified as an alkalic gold-copper porphyry system, roughly elliptical in shape at 

surface (450 metres long by 150 metres wide) and with a vertical pipe-like geometry that extends to at least 800 

metres below the surface. The porphyry-style mineralisation is closely associated with a zone of K-feldspar 

alteration, the extent of which is marked by the Didipio ridge, which is approximately 400 metres long and rising 

steeply to about 100 metres above an area of river flats and undulating ground.  

Chalcopyrite and gold, along with pyrite and magnetite, are the main metallic minerals in the deposit. Higher grade 

gold and copper mineralisation is closely associated with the Quan Porphyry and Bugoy Breccia, both of which 

are elongate in plan-view along the north-south trending, steeply north-east dipping Tatts Fault Zone. 

8.6.3 Mineralisation  

Porphyry style gold-copper mineralisation has been recorded over a strike length of approximately 450 metres, a 

width of up to 150 metres, and to a vertical depth of greater than 800 metres. The tabular composite intrusive and 

associated alteration and mineralisation strike in a north west ïsouth east direction and dip steeply (80 to 85 

degrees) north east. Higher grade gold and copper mineralisation is closely associated with the Quan Porphyry 

and Bugoy Breccia, both of which are elongate in plan view along the Tatts Fault Zone. This mineralisation is 
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surrounded by stockwork mineralisation that extends as a steeply east-dipping ellipsoidal shaped body, 110 

metres to 140 metres wide, from the surface to a depth of 650 metres. Below a depth of 650 metres, the 

mineralisation is more tightly constrained forming a carapace around the Bufu Syenite, with extensions of higher 

grade mineralisation continuing southwards along discrete structures. Higher gold-copper grades are also 

localised within the footwall (west) skarn, which is 5 metres to 15 metres wide, sub-vertical, open at depth and 

contains vein-type mineralisation over a strike length of 150 metres.  

The deposit is oxidised from the surface to a depth of between 15 metres and 60 metres, averaging 30 metres. 

The oxide zone forms a blanket over the top of the deposit. A 5 metre to 15 metre thick transition zone is present 

over most of the deposit.  

Brecciation of the QFC at the top of the Leached Zone (Bugoy Breccia) is characterised by high gold-copper 

grades. The gold and copper may have been remobilised and concentrated within the breccia matrix. Within the 

QFC Zone, highest grade mineralisation is generally coincident with an overlap of Mixed Zone alteration. Grades 

are typically low where the Mixed Zone does not coincide with the QFC Zone at depth.  The Mixed Zone is also 

notable in that it includes significant disseminated chalcopyrite-bornite-pyrite mineralisation, a feature not common 

in other alteration zones. Very high grade gold-copper mineralisation is also a feature of the Skarn Zone where it 

occurs typically as coarse (2 mm to 4 mm) disseminations of chalcopyrite-bornite-magnetite overprinting the calc-

silicate matrix. Outside the QFC Zone, chalcopyrite and gold mineralisation are generally lower-grade. Minor 

disseminated chalcopyrite may also occur with magnetite and chlorite as retrograde alteration of mafic grains. 

Locally, there is strong development of disseminated mineralisation. 

8.7 Exploration and Drilling  

The 2016 exploration program focused on the priority prospects within near-mine area and the FTAA-001. A total 

of 7 diamond holes was drilled totalling 2,818.5 meters in the near-mine area to test drill targets generated from a 

thorough review of existing geological and geochemical data, historical drill cores, and the Didipio deposit 

signature which was also utilised in vectoring drill targets.  

Surface works comprising of mapping, geochemical sampling and a ground magnetics geophysical survey were 

also carried out within the FTAA-001 area. In the 3rd quarter of 2016, a ground magnetics survey was completed 

in the Papaya prospect.  Magnetics data were collected by Austhai Geophysical Consultants over the 17 proposed 

lines with a total length of 20 kilometres. In the Mogambos prospect, a total of 601.2m in 2 holes were drilled 

targeting the identified coincident Cu-Au anomaly in soil. Drilling commenced in the 4th quarter of 2016. 

Samples from geochemical sampling and drill cores taken from the exploration drilling program were sent to 

Intertek Laboratory in Manila for multi-element analysis (four acid digest). 

8.8 Future Works 

More exploration works are programmed for the near-mine and FTAA-01 area in 2017. This includes drilling in 

DôFox, Mogambos and Papaya prospects. Mapping, geochemical sampling and geophysical surveys will be 

conducted in Napartan, MMB and Capisaan-Belet to advance these prospects into the drilling stage. A drilling 

program in the near-mine area is also planned for the 3rd quarter of 2017. 

8.9 Sampling, Analysis and Sample Security  

For exploration drill samples, similar sampling and assaying techniques were implemented.  Samples were sent 

to Intertek Lab in Manila. Quality assurance/quality control (ñQA/QCò) included insertion of Certified Reference 

Material (ñCRMò) from OREAS and blanks at defined intervals and check assaying using pulps from previous drill 
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holes. Assay results of CRMs are all within acceptable limits.  Results of blanks indicate no contamination of 

samples.  Check assays of drill samples were also confirmed to be within acceptable limits.  

All exploration drill core is stored in the core storage facility at Didipio. 

For metallurgical test programs which consist of surveys and laboratory test works from samples taken in the plant 
and samples provided by the geology team depending on the required sample quality, ie. grade, lithology, oxidation 
rate, depth, etc. Core samples for future ore were taken at 1-2m intervals, while rejects of grade control samples 
were collected from the SGS laboratory. Quarterly surveys are being conducted in the critical plant areas such as 
grinding, flotation and gravity, to check for circuit efficiency changes and their effect to recoveries and throughput. 
Sudden changes in the plant would also require investigative surveys or diagnostic tests to confirm effects to plant 
performance and apply parameter adjustments if necessary.  

Metallurgical laboratory equipment and methods are acceptable and appropriate for the processing plant 
requirements. Standard tests are well established and optimization tests are determined based on specific test 
objectives. Sample assays are determined in the SGS laboratory with quality control procedures conducted as 
with the mill shift samples used for production reporting. Sample duplicates are available should assay 
confirmation is required.  

Test works required but not available in Didipio metallurgical laboratory such as plant modelling and simulation, 
ore comminution characteristics test programs, mineralogy investigations, and reagent screening from various 
vendors are coordinated with external laboratories. Methods used and test results are thoroughly discussed and 
established to ensure that objectives are achieved.    

8.10 Mining Operations  

Based on the optimisation study conducted in the fourth quarter of 2014, the Didipio open pit mine is expected to 

be completed in 2017. Following approximately five years of open pit mining starting in 2012 and twelve years of 

underground mining commencing production in 2018, mining operations are planned to cease in 2032.  

The 3.5 Mtpa processing plant is expected to average approximately 100,000 ounces of gold and 14,000 tonnes 

of copper in concentrate per annum over 16 years of operation.  On October 12, 2012, a subsidiary of the Company 

signed an Offtake Agreement with Trafigura in relation to the sale and purchase of copper concentrate from the 

Didipio Mine. The first concentrate shipment from the site occurred in January 2013 with the first ship leaving port 

in February 2013. The subsidiary has been issued a Copper Export Clearance by the Philippine Board of 

Investments for the export of copper concentrate until October 31, 2018, subject to the Companyôs further 

application for continued export.  

Operating cost centres for processing include: 

¶ Administration (includes processing, metallurgy, laboratory, and maintenance administration); 

¶ Crushing, conveying, and grinding; 

¶ Flotation and product processing (includes gold room, concentrate thickening and filtration, and 

concentrate storage and loadout); and 

¶ Tailings processing and utilities; and Water treatment plant. 

The table below summarises Didipio Operationsô operating and capital costs for 2016:  
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DIDPIO 

Cost and Capital Summary 2016 

Operating Costs USD '000 

Mining costs (excluding capitalised mine development costs)            67,324  

Process plant costs            29,591  

General and administrative costs            24,246  

Freight, handling and refining costs            25,346  

Capital Expenditure   
Operations sustaining capital            20,965  
Operations non-sustaining capital              6,519  

Unit Metrics USD/Tonne 

Mining cost per tonne mined (excluding capitalised mine development costs)                2.54  

Processing cost per tonne milled                8.46  

General and administrative cost per tonne milled                6.93  

8.10.1 Open Pit Mining  

Open pit pre-strip operations commenced in January 2012. Ore mining commenced in mid-2012, and first ore was 

fed to the mill in mid-December 2012. Material mined during the pre-strip phase was used for the run-of-mine 

(ñROMò) stockpile base, haul roads and the first TSF embankment construction. 

The open pit has over-achieved the mining schedule in each successive year of operation-to-date. The open pit 

mining contractor has sufficient mining equipment on site. The open pit operation has been scheduled to deliver 

to the mill, ore of sufficient grade to achieve 100,000 gold ounces and 14,000 tonnes of copper per year over the 

life of the mine. Medium-grade ore stockpiled during open pit operations will be milled at the end of the open pit 

and will be blended with the ore coming out of the underground operation. Waste rock mined during 2016 supplied 

the TSF embankment and waste rock dump construction. The TSF embankment has largely been constructed 

during the operational stage of the open pit, using the waste for the bulk, compacted and engineered fill.  The crest 

of the embankment is now at the 2810mRL (2m remaining to be constructed).  The filter and clay areas are at the 

2785mRL.  These will be raised approximately 5m per annum until the final elevation is reached at the 2812mRL. 

8.10.2 Groundwater Management  

Peak groundwater inflows to the pit of up to 13 to 15 million litres per day are expected during the wet season. 

Most of this originates from the Biak Shear Zone and the broken ground to the north. A much smaller flow is 

expected through the North-West Fault, which runs east-west through the pit. 

The pit will be kept free of groundwater by a combination of dewatering bores and in-pit sump pumping. The 

dewatering bores are drilled at 450mm diameter and lined with 300mm diameter slotted casing to house 100 to 

200mm diameter downhole pumps. These boreholes are drilled to depths of between 150 meters to 300 meters. 

The total installed capacity of the bore field is currently 3.7 million litres per day.  An additional bore will be equipped 

soon and is expected to add an additional 4 million litres per day.  In-pit sump pumps remove the balance of the 

groundwater that seeps into the pit. 

Analyses of the groundwater in the pit area show mild salinity and some elevation of arsenic, zinc, iron, manganese 

and sulphate. These naturally occurring levels are within compliance and can be discharged to the Dinauyan River. 
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The high annual rainfall that includes intense, sometimes cyclonic, rain events, demands surface water 

management for the open cut consisting of: 

¶ preventing surface flows from entering the pit using river and creek diversions; and 

¶ pumping of rainwater that falls directly on to the pit area. 

Most of the surface water that could enter the pit comes from upstream in the Dinauyan Valley. Some of this water 

is captured in the tailings storage facility and is then subject to the mines water management system which includes 

a water treatment plant. Other stream flows are directed through underflow systems into the Dinauyan river or are 

intercepted in surface drains and directed around the pit crest to the Didipio River. 

Rainfall directly onto the pit area is removed by in-pit sump pumps. 

8.10.3 Underground Mining  

Based on the current design, an open pit mine will generate cash flow until the underground mine comes into 

production early 2018. An optimisation study was completed during the second half of 2014, which raised the 

crown pillar elevation and increased the production rate of the underground mine from 1.2Mtpa to 1.6Mtpa. The 

present underground mine plan is based on sub-level open stoping (ñSLOSò) with paste backfill. The stopes are 

generally 20 x 20 metres and have a height of 30 metres. They are arranged in a ñchecker boardò pattern to extract 

the broad ore zones. Cemented paste backfill is placed as each stope is completed to allow extraction of the 

adjacent stopes without creating unstable spans. The stoping sequence occurs in three phases (primary, 

secondary and tertiary) so that the current production stope is always surrounded on four sides by either unmined 

rock or filled voids. Production from the underground mine is scheduled to ramp up to approximately 1.6 Mtpa by 

2020, with mining scheduled to be completed by 2030. 

The underground development commenced in Q1 of 2015 as scheduled with its first portal cut fired on March 7, 

2015 and at this stage the underground decline was named the Pelobello Decline. By the end of 2016, a total of 

4,300 metres had been developed consisting of 2152 metres decline and 2148 metres ancillaries. 

As development continues, intensive training on underground works is being provided to Philippine nationals. In 

2015, the Company partnered with Site Skills and invested approximately USD 1 Million to construct an 

Underground Metalliferous Mining Simulator. This training facility is a 240-meter immersive simulator equipped 

with facilities and equipment replicating the actual underground mine.  Four batches of trainees have graduated 

with an Australian industry recognized Certificate II in Underground Metalliferous Mining Course from Site Skills 

up until December 2016 and are now undertaking on-the-job training in the Didipio underground mine. 

8.11 Metallurgical Process Plant Design  

The plant design for the Didipio Mine is a conventionally designed plant for treating gold-copper ores. 

Commissioning of the process plant started in late 2012 and was completed successfully in Q1 2013 with plant 

design of 2.5Mtpa being achieved during this period. Since commissioning, a ramp-up project to de-bottleneck the 

plant with the aim of achieving 40% above plant design to 3.5Mtpa, was achieved during Q4 2014. With further 

improvements and fine-tuning over 2015 & 2016 the plant is now capable of processing up to 4.0Mtpa and is likely 

to be able to achieve 4.3Mtpa with further minor improvements with minor capital outlay. This will be dependent 

on the extension of the ECC which currently has a limit of 3.5Mtpa. 
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The processing plant comprises a primary open circuit crushing plant. Coarsely crushed material from the crusher 

is fed directly to the SAG mill with an option to bypass to an emergency stockpile so feed is available for the mill 

when crusher maintenance is required.  The SAG Mill operates in open circuit but does have the option of running 

in closed circuit if required. The Ball Mill operates in closed circuit with both the discharge from the SAG and Ball 

mills combining and then being pumped to a set of hydro-cyclones for classification. The coarse underflow from 

the cyclones reports back to the Ball Mill in closed circuit until fine enough to pass to the cyclone overflow for the 

fine flotation circuit. A portion of the cyclone underflow reports to a flash flotation rougher cell where coarse Cu & 

Au sulphide particles are collected before going to either the gravity concentrator or the flash Flotation cleaner 

cell. This provides the benefit of reducing the risk of over-grinding and losing valuable minerals in slimes while 

recovering free Au in the mill feed. A Falcon-type gravity concentrator separates fine free-gold from the flash-

flotation concentrate to ultimately produce gold doré bars after processing in the Gold Room. 

The cyclone overflow reports to a bank of six Rougher cells where the concentrate is upgraded before reporting 

to a three-stage cleaning circuit where it is further upgraded to achieve the target copper concentrate grade for 

shipment. A second gravity circuit has been installed in between the Rougher and Cleaner flotation units to allow 

recovery of any Gravity Recoverable Gold (GRG) that was fine enough to report to the cyclone overflow (O/F) in 

the grinding circuit. The flash-flotation and fine-flotation final-cleaner concentrates are combined and report to a 

concentrate thickener where the solids are increased to approximately 60% ready for the filtration process.  

The filtration circuit consists of one horizontal pressure filter that reduces the moisture content to <10% so that the 

copper concentrate is ready for transport off site. 

The flotation tailings are combined and report to the tailings thickener where water is recovered to reuse in circuit 

with solids at approximately 55% being pumped to the Tailings Storage Facility where the solids are deposited 

and the water is either returned to the plant for re-use or passed through the Water Treatment Plant (ñWTPò) to 

reduce the Total Suspended Solids (ñTSSò) level before discharging back into the river catchment.  The WTP 

reduces the TSS level to <50PPM - well below the permitted level of 150PPM. 

9 THE WAIHI OPERATIONS 

The Waihi Gold Mine Operations comprise two areas of mineralization, which are at different stages of 

development. Open pit operations are currently suspended following a localised ramp failure in April 2015 and a 

larger failure of the north wall in April 2016. The second area, Correnso, referred to as the Correnso project 

commenced production in 2015. The Correnso project comprises the main Correnso underground mine and the 

up-dip and down-dip extensions of the Correnso underground mine and the addition of the Daybreak, Christina 

and Empire veins referred to as the Correnso Extensions.  

The Waihi Gold Mine Operation is a gold mine located on the North Island of New Zealand with Mineral Reserves 

currently estimated to be 0.35million ounces gold, at an average ore grade is 5.5 g/t Au as at December 31, 2016, 

supporting a mine life of approximately 3 years.  

9.1 Property Description and Location 

The Waihi mine is located within the township of Waihi, 142 km southeast of Auckland, in the North Island of New 

Zealand. The township which lies within the Hauraki District had a population of 4,503 at the 2006 census. 
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Waihi is located at the foot of the Coromandel Peninsula. To the west are the hills of the Kaimai Ranges. Road 

access along State Highway 2 from this direction is through the winding Karangahake Gorge road. Waihi has an 

unusually wet and damp microclimate for New Zealand's east coast with an average annual rainfall of 2,147 mm. 

The operation is managed by Oceana Gold (New Zealand) Ltd, a 100% owned subsidiary of the OceanaGold 

Corporation. The Martha Mine open pit operation commenced in 1988 in accordance with Mining Licence 32 2388 

which is an existing privilege, as defined by section 106 of the Crown Minerals Act 1991 (ñCMAò). The Licence 

was granted in July 1987 and covers an area of approximately 400 hectares comprising two main elements; the 

open pit (approximately 40 ha) located in the middle of Waihi, and the processing and waste disposal areas located 

approximately 2 km away to the south east. These two areas are linked by a conveyor which is also within the 

boundary of ML 32 2388.  

The Martha Mine Extended Project (the ñExtended Projectò) commenced in 1999. The consenting process for the 

Extended Project was partly by way of applications for new resource consents, including Land Use Consent 97/98-

105 granted by Environment Court decision A114/99, and partly by way of applications for variations to the existing 

Mining Licence. These consents cover the layback to the east wall of the pit which is current underway. ML 32 

2388 and/or the conditions of Land Use Consent 97/98-105 includes activities within the Mining Licence and 

Extended Project areas such as stockpiling, the processing of ore and the disposal of tailings to existing tailings 

storage facilities. While ML 32 2388 expires in July 2017 and Land Use Consent 97/98-105 expires in June 2019, 

the land use regime for mining and related activities set out in these existing authorizations is continued after their 

respective expiry dates through the permitted activity rule framework set out in the Proposed District Plan.  

Similarly, the provisions for renewal of permits under the CMA provide for the continuation of mineral extraction 

rights, following the expiry of the Mining Licence, under a mining permit. An application for a mining permit was 

made in January 2017 and is being processed as an Extension of Land to the existing Favona Mining Permit 41 

808. 

The Favona Mining Permit 41 808 (MP 41 808), allowing the commencement of underground operations, was 

granted in March 2004, under the provisions of the CMA, for a duration of 25 years. An Extension of Land to 

Favona MP 41 808 was granted and extended in area in March 2006. The permit covers an area of approximately 

121.4 hectares and in addition to Favona underground mine, covers the Trio and Correnso Underground Mines. 

Resource consents for the Favona exploration decline were granted in 2003 and work began on the decline in 

2004. Resource consents for the Favona Mine underground operations consents were granted in 2004 with the 

extraction of ore commencing in late 2006. Resource consents for the Trio development were granted in 

September 2010 and for the Trio underground mine in December 2010. Resource consents for the Correnso 

development were granted in October 2013. A further resource consent was granted in October 2016 by Hauraki 

District Council to continue underground mining operations outside of the Correnso land use consent area. This 

allowed mining to be extended along the strike of the Correnso Extensions in an area known as the Slevin 

Underground Project area (SUPA). 

Oceana Gold (New Zealand) Limited also holds a suite of resource consents from Waikato Regional Council which 

covers all mining and associated discharge activities for the Mining Licence and Extended Project areas.   

The various resource consents include consent for discharge from ventilation shafts servicing the underground 

mining operations, discharge of groundwater for flooding the mine workings, placing rock underground for backfill 

and undertaking dewatering, as well as capping of the tailings storage facilities and eventual closure of the open 

pit as a lake. In early 2017 applications were lodged to renew some of the regional council consents that were due 

to expire. 
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9.2 Mineral Permits and Regulatory Matters 

9.2.1 Favona Mining Permit MP 41 808 

The provisions of the CMA cover the allocation of rights to explore for and mine Crown-owned minerals, including 

gold and silver. Under the CMA, Favona MP 41 808 was granted on March 22, 2004 for the duration of 25 years. 

Work began on the Favona decline in 2004 with the extraction of ore commenced in late 2006.  

An Extension of Land to MP 41 808, obtained in March 2006, takes in the Trio project and potential resource 

extensions on the Martha vein system. This also provides for mining the Correnso Project.  

The development of the Trio underground mine commenced in December 2010 and was completed in 2014. The 

Correnso Project lies wholly within the Favona permit area and commenced development in July 2014.  

9.2.2 Mining Licence ML 32 2388 

The Martha Mine open pit operation commenced in 1988. The Mining Licence, ML 32 2388, was granted in July 

1987 and covers the open pit located in the middle of Waihi, and the processing and waste disposal areas located 

approximately 2 km away to the south east. These two areas are linked by a conveyor which is also within the 

boundary of ML 32 2388.  

The Martha Mine Extended Project commenced in 1999 and increased the life of the mine by an additional seven 

years.  

Waihi Gold Company Limited, the predecessor company of OceanaGold (New Zealand) Limited was granted ML 

32 2388 under the Mining Act 1971. This Act has since been repealed and replaced by the CMA, however, for the 

remaining duration of the ML (which expires in July 2017) the provisions of the Mining Act still apply under the 

CMA as if the CMA had not been enacted. This provides for ore processing for the Correnso Project and disposal 

of tailings through to 2017.  Thereafter the CMA provides for the replacement of the Mining Licence with a Mining 

Permit, upon application to NZPAM. An application has been lodged with NZPAM and is being processed. 

9.2.3 Exploration Permits 

The following Figure 1 and Table 1 detail the full set of permit interests held by Oceana Gold (New Zealand) 

Limited within the Hauraki Goldfield as at December 31, 2016 including rights to explore for minerals in the vicinity 

of the Waihi mine and within the wider Hauraki and Thames-Coromandel area. A Mining Permit application was 

lodged on 13 January 2017 over ML 322388 and is being assessed by NZPAM as an Extension of Land of the 

Favona Mining Permit 41808. Whilst the application is being assessed, the permit will continue to be valid. An 

application for an extension of duration over 2,836ha of EP52804 was lodged on August 21, 2015. A decision is 

awaited on this and the Exploration Permit remains in force while the outcome of this application is determined. 

Prior to expiry of PP 53325 (Dome Field) on January 26, 2016 WGCL lodged two EP applications as subsequent 

permit applications (Dome Field North and Dome Field South). The two applications are being processed by 

NZPAM and, similarly, the PP will remain in force while the applications are assessed. Additionally, in July 2016 

applications to extend the two Dome Field EPs were lodged and will be processed after the EPs are granted 

(Dome Field Northeast and Dome Field Southwest). An application for appraisal extension of duration of EP 40598 

(Hauraki) was lodged on 16 November 2016 and the EP remains in force while the outcome of this application is 

determined. 
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Figure 1: Permit Locations 

  

Table 1: Permit Details 

 
  

Permit Permit type Location Legislation Granted Term Expires Area (ha)

322388Mining  Martha Mining Act 1971 18/07/1987 30 15/07/2017 394.27       

41808Mining  Favona Crown Minerals Act 199122/03/2004 25 21/03/2029 1,094.00    

40767Exploration  Waihi West Crown Minerals Act 199121/12/2005 14 20/12/2019 280.40       

51771Exploration  Waihi North Crown Minerals Act 199128/04/2010 10 27/04/2020 1,965.00    

40598Exploration  Hauraki Crown Minerals Act 199122/05/2003 14 21/05/2017 4,751.51    

40813Exploration  Glamorgan Crown Minerals Act 19917/09/2006 14 6/09/2020 3,550.16    

51630Exploration  Ohui Crown Minerals Act 199122/06/2009 10 21/06/2019 1,490.26    

51041Exploration  White Bluffs Crown Minerals Act 199115/10/2008 10 14/10/2018 450.97       

52804Exploration  Twin Hills Crown Minerals Act 199117/12/2010 5 16/12/2015 5,704.00    

53325Prospecting Dome Field Crown Minerals Act 199127/01/2012 4 26/01/2016 22,250.00 
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9.3 Environmental Matters  

The Waihi Operation holds all the permits, water rights, certificates, licences and agreements required to conduct 

its current operations. 

Environmental data has been collected over the last 29 years of the Waihi Gold Mine Operation and baseline data 

was collected prior to the start of operations and reported in the original mining licence application. Data is routinely 

collected for noise levels, blast vibration, air quality, and surface and ground water discharge quality from various 

sources, ground settlement and ground water levels. This data is reported to various regulatory bodies as required 

by the Companyôs various consents and permits. External independent experts are engaged by OceanaGold to 

assist in the preparation and review of these reports. The reports are then reviewed and approved by various 

regulators who utilise independent expert reviewers to assist them. 

The Company has established various stakeholder engagement structures for the representation of stakeholders 

and project affected people including Iwi, resident groups, community based organizations and local government.  

The operation has established complaints and grievance systems / procedures for the on-going management of 

all project grievances. 

The permits are prescriptive in terms of stakeholder engagement with the community. Consultation is an ongoing 

component of the existing operation. From a community perspective, there are impacts to be managed associated 

with conducting mining activities in close proximity to homes. 

9.4 Accessibility, Climate, Local Resources, Infrastructure and Physiography 

The Waihi site is located within the township of Waihi in the North Island of New Zealand and close to the major 

cities of Auckland (150km north), Tauranga (60km south) and Hamilton (100km west). Waihi enjoys a temperate 

climate with high rainfall (2m per annum). Road access from Auckland and Tauranga is via State Highway 2. No 

rail access is available to the site. 

The climate is temperate. Mean temperatures range from 8 °C (46 °F) in the South Island to 16 °C (61 °F) in the 

North Island. January and February are the warmest months, July the coldest. New Zealand does not have a large 

temperature range, but the weather can change rapidly and unexpectedly. Winds in New Zealand are 

predominantly from the West and South West, in winter, when the climate is dominated by regular depressions. 

In summer, winds are more variable with a northerly predominance associated with the regular large anti cyclones 

which cover all the country.  

New Zealand is seismically active. In the Waihi region: 

¶ Earthquakes are common, though usually not severe, averaging 3,000 per year mostly less than 

3 on the Richter scale. 

¶ Volcanic activity is most common on the central North Island Volcanic Plateau approximately 200 

to 300km from Waihi. 

¶ Tsunamis would not have any direct impact on Waihi due to its elevation. 

¶ Droughts are not regular and occur less frequently over much of the North Island between January 

and April. 

¶ Flooding is the most regular natural hazard. 
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Almost all of the employees reside in the nearby towns of Waihi, Waihi Beach, Katikati, Thames and Paeroa. Waihi 

is a relatively small community of approximately 4,500 people. Statistics New Zealand Census information shows 

that population numbers have remained relatively stable since 2001, with a small drop (approximately 150) from 

the 1996 Census. The population pyramid from the 2006 Census shows a noticeable dip in the numbers of young 

people in the range from 20-30.  

The total labour force in Waihi at the time of the 2006 census was reported as 1863 people. The largest sectors 

for employment in Waihi are the retail trade (14.3%), manufacturing (12.8%), and construction (including mining) 

sectors (12.5%). Mining is relatively high at 3.2% of the usual resident population compared to the Waikato Region 

at 0.5% and New Zealand at 0.2%. A large proportion of the construction jobs are likely to be related to the mining 

sector. Waihi is characterised by a comparatively high level of unemployment. In 2006 the unemployment rate for 

Waihi was 8.3%, compared to 5.2% for the Waikato Region and 5.1% nationally. Community health, education 

and services are well established in Waihi with four primary schools, one secondary school, medical centres and 

various community health centres present. Most establishments are government funded. 

A local service industry has established itself over the last 25 years to support the Waihi Gold Mine Operation 

comprising engineering, cleaning, maintenance, rental, tyre and consumable suppliers, security, labour hire and 

other services. More technically advanced services are available from the regional centres in terms of heavy 

engineering, large equipment hire and other specialized services. Most suppliers are privately run and not affiliated 

with WGCL.  

The Waihi Gold Mine Operation has been in full production since 1988 and all mine site infrastructure has been 

completed to support the open pit and underground operations including; tailings storage facility, workshops, water 

treatment plant, waste dumps and ore processing facilities. 

Construction of the Correnso underground mine access and infrastructure has been completed. 

9.5 Contracts and Royalties 

Contracts are in place covering underground mining, transportation and refining of bullion, and the purchase and 

delivery of fuel, electricity supply, explosives and other commodities. These agreements conform to industry 

norms. 

OceanaGold (New Zealand) Ltd maintains a number of operating permits for the importation of reagents into New 

Zealand. New Zealand has an established framework that is well regulated and monitored by a range of regulatory 

bodies. Risk associated with renewal of importation permits, is upon that basis regarded as manageable. 

With respect to gold and silver recovered from ML 322388, an annual royalty of 0.5% ad valorem on net sales 

revenues for gold and silver recovered by open-cut mining methods, and the higher of 1% ad valorem on net sales 

revenues or 5 % of accounting profits for gold and silver recovered by underground mining methods, is payable to 

the reigning monarch of New Zealand or the Government acting on behalf of that monarch (ñthe Crownò).  With 

respect to MP 41808, annual royalties to a maximum of 1% ad valorem on net sales revenues or 5 % of accounting 

profits, whichever is higher, are payable to the Crown for gold and silver.  As ML 322388 expires in July 2017 an 

application has been lodged to extend the land of MP41808 to include the mining licence area. The royalty regime 

for the extended land area would fall under MP 41808ôs royalty regime, that is annual royalties to a maximum of 

1% ad valorem or 5 % of accounting profits, whichever is higher.   

A private third party royalty of 2.5% of spot price of gold and silver, which was previously payable to Coeur dôAlene 
Mines of Idaho in respect of part of the Favona tenement including the Correnso project area, was terminated for 
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consideration in July 2016.  In accordance with the Sale and Purchase Agreement between OceanaGold and 
Newmont Mining Corporation (ñNewmontò) for the acquisition of the Waihi operations, a ñcontingent paymentò of 
US$5Million is payable to Newmont in respect of ore extracted using certain pre-existing open pit design or 
methodology prior to the end of October 2017. 

9.6 History  

Waihi is a historic mining centre. The original Martha mine began as an underground operation in 1879 and by 

1952, about 12 million tonnes of ore had been mined to yield 1,056 tonnes of gold-silver bullion. The historic mine 

extracted four main parallel lodes (the Martha, Welcome, Empire and Royal) together with numerous branch and 

cross lodes. All lodes dip steeply and are fillings of extensional faults and fractures.  Early stoping employed the 

cut and fill method but this was phased out and largely replaced after 1914 by the shrink stoping method. Stopes 

were generally not backfilled after 1914 but left open. The workings reached a total depth of 600m from surface 

on sixteen levels. Man and supply access was by 7 known shafts and IGNS, (2002) report numerous other shafts 

were developed for ventilation and exploration purposes. In 1894, the Waihi Gold Mining Company adopted the 

cyanide process for gold extraction, which was first trialled at a nearby mine in Karangahake. 

Exploration drilling between 1979 and 1984 by Waihi Mining and Development Ltd. and AMAX Exploration Ltd. 

identified large open pit reserves within the confines of the historic mining area. Following the granting of permits, 

the Martha mine open pit operation commenced operation in 1988 as an unincorporated joint venture between 

subsidiaries of Normandy Mining Limited Group and Otter Gold Mines Ltd. The Otter Gold Mines Ltd. holding was 

acquired by Normandy in 2002 and the Newmont Mining Corporation acquired full ownership of the Waihi Gold 

Mine Operation in 2002 through the acquisition of the Normandy Mining Group. OceanaGold obtained economic 

interest in the Waihi property as an operating open pit mine and process plant on July 1, 2015.  

9.7 Geological Setting 

9.7.1 Regional and Local Geology 

The Waihi area is situated at the southern end of the Coromandel range which is part of an andesite, rhyolite, and 

dacite sub-aerial volcanic sequence. Quartz veins in the andesite rocks at Waihi contain alteration zones and 

epithermal gold-silver deposits. The upper portions of these older rocks are frequently highly to partially weathered. 

Overlying these sequences is younger volcanic rocks (ignimbrites, rhyolite tephraôs and occasional inter-bedded 

paleosols and boulder alluvium) infilling surface depressions eroded into the andesite rocks.  Volcanic ash and 

pumice showers blanket the area to depths of 1m to 8 m. The Hauraki Goldfield is characterised by low-

sulphidation epithermal gold-silver deposits hosted in quartz veins within sub-aerial andesitic to rhyolitic volcanics 

of the extinct Coromandel Arc. Mid-Miocene to Pliocene volcanics of the Coromandel Group, predominantly 

andesites and dacites, host the majority of Coromandel epithermal gold-silver mineralisation within NNW to NE-

trending vein systems. A smaller number of epithermal deposits are associated with Late Miocene to Early 

Pliocene rhyolites and ignimbrites of the overlying Whitianga Group, which often occupy small volcano-tectonic 

depressions on the eastern side of the Coromandel Range, refer below to Figure 2. 
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Figure 2: Regional Geological Plan 

In the Waihi district, greywacke basement is not exposed but is assumed to underlie the volcanic pile at depths of 

2-3km. Jurassic greywacke basement and intruded granitic stocks and dikes are only exposed in the northern part 

of Coromandel, becoming progressively down-faulted to the south beneath younger volcanics. The oldest rocks 

in the Waihi area are Late Miocene (7.9 to 6.3Myr) Coromandel Group andesites, unconformably overlain by a 

post-mineral succession of andesitic to rhyolitic volcanics and volcanic-derived sediments. The Miocene geology 

is overlain by up-to 1.5 km of Pliocene - Pleistocene lake sediments and locally derived ignimbrite, which infill an 

inferred fault controlled caldera structure. K-Ar dates indicate that hydrothermal alteration and related epithermal 

gold mineralisation (6.6 to 7.2Myr) followed soon after eruption of host andesite at Waihi (Brathwaite & McKay, 

1989). The major gold - silver deposits of the Waihi District are classical low sulphidation adularia-sericite 

epithermal quartz vein systems associated with north to northeast trending faults. Larger veins have 

characteristically developed in dilational sites in the steepened upper profile of extensional faults with narrower 

splay veins developed in the hanging wall of major vein structures. Moderate to steeply dipping veins or vein 

systems are characterised by 200 to 2000m of strike, 170 to 700m vertical range and upwards of 30m individual 

vein widths; but more typically 1-5m. Mineralised veins are typically bordered by zones of quartz - adularia ï illite 

alteration that grade outwards and upwards into extensive argillic (illite-smectite dominant) and propylitic (calcite 

- chlorite dominant) zones. The main ore minerals are electrum and silver sulphides with ubiquitous pyrite and 

variable though usually minor sphalerite, galena and chalcopyrite in a gangue consisting of quartz, locally with 

calcite, chlorite, rhodochrosite and adularia. Base metal sulphides increase with depth. 

9.7.2 Martha Deposit Geology  

The quartz vein system at Martha is hosted by hydrothermally altered quartz bearing andesite flows and flow 

breccias inter-bedded with thin tuffaceous sediments, dipping South-East at about 40 degrees. These are 

unconformably overlain by a post-mineral sequence of late Pliocene to Quaternary ignimbrite and alluvial units. 
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These units thicken to the south and east and are inferred to infill a caldera-like structure. Oxidation extends down 

the vein margins to over 250m below surface. 

 

Figure 3: Geological Plan, Martha Area 

The system comprises of four main northeast trending veins (Martha, Welcome, Empire and Royal) and a two 

north trending cross-cutting vein structures, the Edward and Albert. The main veins are enveloped by a stockwork 

of subsidiary veins. Mineralisation extends for 1600 metres along strike with a width of 500 metres and was 

historically mined to over 600 metres below surface. Multiple stages of vein filling are recognised with sulphide 

bearing crustiform-banded quartz being the main ore-bearing type. Electrum (averaging 38% silver) is the main 

gold mineral and occurs as both free grains in the quartz and as inclusions in sulphides (pyrite, chalcopyrite, and 

sphalerite). Acanthite associated with pyrite and galena is the main silver mineral.  

There are two main types of hydrothermal alteration; an outer zone of propylitic type calcite-chlorite alteration is 

overlapped by quartz-adularia-illite alteration adjacent to the veining. Ore is also associated with historically mined 

stopes. Cut and fill was the predominant stoping method in the upper levels of the Martha mine. A significant 

amount of ore loss into stope fill occurred with this method, effectively upgrading the barren soil type material used 

as fill. Stope fill makes up approximately 7% of total tonnes and 12.5% of contained gold in the open pit reserve. 

9.7.3 Correnso Project 

The Correnso epithermal vein system is part of the greater Waihi epithermal vein system. It trends northerly and 

lies between the Martha Hill deposit to the west and the Union/Amaranth/Trio and Favona deposits to the south 

and southeast. The dominant host lithology is quartz phyric andesite lava, also the main host lithology for the 

Martha Vein System. The quartz andesite unit attains thicknesses in excess of 400m in the Union Hill ï Waihi East 

area with only minor variation in texture or modal composition. The Correnso system comprises a main lode with 

smaller splays veins on both the hanging wall and footwall sides. The main mineralized lode is interrupted to the 

north by a NE trending calcite-quartz (barren) structure. The grade distribution to the north is increasingly 

complicated by bands / lobes of low grade calcite-quartz which appear to have flooded the system post Au 

mineralization. The main gold mineralisation lies between 900mRL and 775mRL. Gold-silver mineralisation is 
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dominantly hosted in localized bands within multiphase quartz veins. There is an association of sphalerite, galena 

and chalcopyrite with gold-silver mineralisation throughout the deposit. The lower part of the deposit is base metal 

rich with galena (up to +3% Pb) and sphalerite (up to +1% Zn). 

 

Figure 4: Geological Section, Correnso Project (643200mN) 

9.8 Exploration 

9.8.1 Waihi Brownfield Exploration 

Work completed since 1986 has comprised surface reconnaissance exploration, geological and structural 

mapping, geochemical sampling, airborne, ground and down-hole geophysical surveys, surface and underground 

drilling, engineering studies and mine development. 

Underground drilling of the Correnso deposit for resource conversion and drilling of associated vein systems 

(Daybreak, Christina and Empire) is on-going. During 2016 Oceana completed 35,920m of drilling and plans to 

continue diamond drilling for the calendar year 2017. This drilling will comprise infill on known veins both surface 

and underground, step out on known veins and exploration in areas adjacent to known mineralisation. Remnant 

mining options have been identified below the existing Martha Pit where a maiden resource has been announced 

and drill drives are in progress to establish underground platforms for further resource definition drilling.  

The exploration programs completed to date are appropriate to the style of the deposit and prospects. 

9.8.2 Drilling 

Approximately 469,000m have been drilled in 3,130 core and exploration RC drill holes on the Waihi Gold Mine 

Project since 1980. Most surface diamond drill holes were drilled by triple tube wireline methods with some holes 

pre-collared through post-mineral rocks by tricone or stratapac. Surface holes are collared using large-diameter 

PQ core, both as a means of improving core recovery and to provide greater opportunity to case off and reduce 
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diameter when drilling through broken ground and historic stopes. Drill hole diameter is usually reduced to HQ at 

the base of the post-mineral stratigraphy. All drill core was routinely oriented below the base of the post-mineral 

stratigraphy, either by plasticine imprint or using the Ezimark or Reflex core orientation tool. 

Additionally, 88,000m have been drilled in 4,445 reverse circulation grade control holes during the open pit 

Southern Stability Cut and Eastern Layback projects between May 2007 and May 2015, using a 114mm hole 

diameter and rig-mounted cyclone sampler. 

Exploration drilling is continuing throughout the Waihi Epithermal Vein camp on ML 322388, MP 41808, EP 51771 

and EP 40767.  

 

 
Figure 5: Drill Hole Location Plan 

9.8.3 Waihi Greenfield Exploration 

Greenfield exploration is ongoing on 5 exploration permits and one prospecting permit held by the Company 

comprising a range of programmes from grass roots prospecting to advanced drill campaigns following up on high 

grade intercepts. 

9.9 Sampling, Analysis and Sample Security 

Since mid-2006, sample preparation has been carried out at the SGS Waihi laboratory. Prior to then the sample 

preparation facility was located at the Martha mine site and operated by Waihi Gold personnel. SGS has continued 

to use the same methods and protocols that were established by the Martha Mine geologists. Current standardised 

sample preparation consists of crushing to 80% passing 3.3mm, rotary splitting to 800g, then ring pulverising to 

80% passing 75µm. Of the pulverised material approximately 300g is sent for analysis. Pulps are assayed by SGS 

for Gold and Silver by 30 g Aqua Regia Digest (ñRCò) or 50g fire assay (ñCoreò). 
































































































































